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bv James A. Perry *. 818. 868, 913, 
Maintenance shop of Milwaukee 
company described*® ............ 
Maslestie Flectrie Development Co., 
determinator for testing cir- 


CUISE i aie aa abe a e e ANa 
Major remote-control dead-front- 
switchboard installed® ......... 
Manhattan Electrical Supply Co 
changes in fans® .......... 00 cee 
Manhattan (Kans ) forms for elec- 
trical inspection? .............6. 
Mannfacture of electric heaters in 
Sweden cbc Bes ached Sa eae ew a anal 


Manufacturers of electrical supplies 


to meet 


Ce ee} 


Afanufacturers of electrical supplies 


seek recognition tor appliances 
in tariff revision ................ 
material-handling 


machinery— 
Form association ........ 0.2.0.6. 
Hold coalition meeting ........ 
Manwufacturers, onrortunities for in 
Janan and China ............00. 
Manufacturers’ report shows busi- 
ness in poor condition ......... 
Mark steel plant electrical instal- 
VATIONS* © ise nhs Sel oO he ee we ow eed 
Nfarket. creating market for farm 
liehtine plants ................. 
Nfarlow Manufacturing Co.. combi- 
nation electric washer and 
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BElectrical Contractors and Deal- 
ers (Contd)— 

Bonton district discusses con- 
tractors’ relationship with 
engineerS ........ ec cece cece 1099 

Connecticut Valey district to 
OPE ONIZO. «icteric wha a ad ewes RRS 477 

Contractors urged to read trade 
publication, card sent to con- 
TVACTORS Eiko 645 ee hee ae 436 

Cost accounting explained at 
Meeting © ssi: bed Se wes Ees aie 360 

New code of practice adopted.. 870 

To hold annual meeting ........ 39 

To hold special meeting ....... 269 

Master controller for automatic 
magnetic controllers, Cutler- 
Hammer* - beds ees Kise hows dS 199 

, Masters’ Electrical Association or- 

Sanized—officers ...........026.- 008 

Material Handling Machinery Man- 

ufacturers’ Association— 

Formed—officerS .........cc cece 468 

To hold coalition meeting....... 956 

Matthews Engineering Co.— 

Farm lighting plant of small 
size and capacity® .......... 566 

Full-automatic isolated lighting 
plant ele eean a E EEE a 650 

Measurements of daylight in modern 

factorie8s ...es.ssssssosssssseeesoo 752 

Measuring instruments, considera- 

tiong involving choice of, by 

M. Seymour ......sssassesssseseo 153 

Mendota Coal Co. to electrify mine. 984 

Merchandising, better merchandis- 

ing discussed by Illinois con- 

tractoľBs seere cs bbs eae dee tes 1090 

Merchandising, contracting and 

jobbing (FE) ....... cece cc ee wee ee 63 

Merchandising, co-operative, by 

utility and dealer (E) .......... 506 

Merchandising discussed by Massa- 

setts contractors ............2.: 195 

Merchandising. electrical, methods 

of advertising, by W. B. Stod- 

dard eeraa dw eee Ke OLS Oe 725 

Merchandising methods of central 

stations, by W. S. Heald. 5R5 

Merchandising, methods of handling 

style merchandise .............. 958 

Merchandising, value of good show 

Windows IM ....... cece cere en eee 684 

Merchants’ Association of New 

York, report of Committee on 

Government Ownership ......... 225 

Merchants’ Heat & Licht Co.— 

Headquarters decorated for In- 
dianapolis Conclave of 
Shriners 6G wee bh ess ewes 1044 

Line construction for trans- 
former mountines® ........ 1005 

Method of cleaning street lamps*. 1094 

Mercury tractor installation at 

Armour packing’ plant® .......... 1082 

Metal, choice of for slip rings...... 600 

Metals with ħigh zinc content melt- 

ed by electric furnace® ......... 814 

Meter and cutout identification at 

distribution centers® ........... 098 

Meter box, standardized, by W. R. 

Frampton? sides cna dw waied ons ted 192 

Meter, electric, for measuring gas* 920 

Meter, Thomas electric-gzas*....... 158 

Metermen, short course for, brings 

FUSUIIS:. eu tags h ee ee hae 472 

Meters, electric, measure output of 

gas work8S® „l... is hee ia eee 1009 

Meters. prepay. reduce current theft 596 

Methods and costs of thawing water 

mains and service ...........086 93 

Methods for estimating old house 

WICIE senner a % Ses eS een raw ee 645 

Method of determining approximate 

boiler efflciencyv ............0008- 154 

Method of determining proper load- 

ing of distributing transformers 562 

Method of earthing overhead ground 

conductors | acne ok es Fe ees 520 

Method of fighting turbogenerator 

Hr ines eles Bi chu, t'2 eS aa aro abe 644 

Method of fuse and circuit testing, 

by W. F. Perryv® ...........0068- 157 

Method of increasing fan sales..... 194 

Method of packing oll can, by Ben 

R. Browne .........cc ccc eee eees 723 

Method of ventilating synchronous 

converters in basement substa- 

tih andaa eee a ae aur ees 960 

Method which aids in testing fuses 

and circuits, by Albert R. Tocke®* 157 

Methods of advertising electrical 

merchandising, by W. B. Stodd- 

GAT =" 534.435 ba we ee Raha e aS aaa 725 

Methods of determining conductor 

CIGATANCOS™ uesnoananoseseesseso 231 

- Methods of financing line extensions, 

by P. B. Findley ............... 1094 

Methods of handling style merchan- 

dise pointed out .............25- 958 

Metropolitan Edison Co.'s increase 

in customers ......... ccc cece eee 1032 

Mica for use in electric condensers 987 

Mica, commutator slotter for under- 

cutting? nc oe oe Se SES hee ee Tar 


Midland Railway Co. of England en- 


dorses electric vehicles......... 228 
Milwaukee Athletic Club, electric 
elevator equipment in*.......... 36 
Milwaukee, Electrical Association of, 
organized—officerS ........-e0 oe 956 
Milwaukee electrical maintenance 
shop -descrihe@® ..........eee eee 433 
Mine substation, motor-generator 
set for, Westinghouse* ......... 727 
Minidoka project, costs and condi- 
tions of electric heating on. 312 
Mining and metallurgical engineers 
meet eors ecds aen ooo BASU Law eee 041 
Minneapolis General Electric Co.— 
Arrangement. of stationary oil N 
switches ...sssoasosessseso.o 563 
Business for January shows 
large increase .......asse..> 272 
Fuel-burning equipment in sta- 
tIon 600 265 Gees E EE 414 
Increased business in January.. 752 
Results of house-wiring cam- . 
PAIRED sece nea and Cee Ow eae 1095 
Riverside station given high ef- 
ficiency rating ..........66-.- 261 
Uses cable sheaths for boiler 
tube-hole plates ........+.-.- 644 
Minnesota Electrical Association— 
Annual convention ......sssssose 511 
Holds annual meeting .......... 469 
Minnesota Transmission Co.'s meth- 
od of earthing overhead ground | 
conduetorS .ssssssoseeeosesesere 520 
Mississippi farming section lighted 
by electricity 2... eee ee eee eee £99 
Missouri Senate Committee reports . 
bill to settle rate question...... $72 
Mobile arrangement of stationary — 
Oll-SWiTCHES coi ce cece reece eee eens 7 63 
Moffat Brothers install electrical ap- — 
paratus for hauling® .........+-- 631 
Moisture condensation overcome in 
oil cireuit-breakers ..........--- 9860 
Moisture, prevention of entrance in 
outdoor transformers, by J. R. 
HAON siaaa SS EAE ee A ES 432 
Morrow, Brig.-Gen. J. J.. delivers 
address on engineers’ part in ne 
WAT occa ee te Oe we wee Wee ee 340 
Motion pictures, educational. given 
to employes of Western Electric 
OO ie ES ce SE R 146 
Motor and power machinery manu- 
facturers meet .........-5208: vas 148 
Motorx drive in El Paso cement mill* 219 
Motor drive in flour mill® .......... 295 
Motor drive in ice making and re- | 
frigeration. byv C. J Carlsen... 783 
Motor drive in Clear Take lumber g 
mils. by W. A. Scott® .....-.. : OAS 
Motor drive in new paper mill, by W. ve 
A. Scott coc cwcccccsc stevens crvece a 
Motor drive in paper mill ...... aui 539 
Motor drive in Schenlev High 
School, by D., H. Coleord® ...... 331 
Motor-driven machine for garage 
SOFVICE: ois ota ow dates Gaudin’ Bene Y iby 
Motor ‘“‘tieldless”’ co.cc... ee eee 319 {7% 
Motor fuse SiZOB8 Coc ee ee es 434 
Motor-generator, service = interrun- 
tion caused by increased field — 
excitement co... cece eee eee eens ©63 
Motor-generator set for mine Rub- 
station, Westinghouse* = ........ 727 
Motor maintenance and repair serv- 
iee by contractOrs ...... cee eee 396 
Motor mechanics chosen fer study hv 
erivpnled soldiers, by Douglas C. 
MeMurtrie® ......cc0- cee ees isa Bes 130 
Motor, power-factor. with squirrel- 
cage rotor, by Millard C. Spen- 
COTE gious oe aedadeed names & Exodar 287 
Motor renair shop onened at Omaha sa? 
Motor sizes and nower-faetor 1E}... 950 
Motor-starting switeh Trumbull®,, 235 
Motor. synchronous, for ice-making re 
CES ace ci tah a as cere veda ea et ey Wa Gee ah er me 
Motor with power stand for ise on 
farms Robbins & Myers Co.* .. 1102 
Motors apd wvenerators, electric, lu- 
brieation of, by Reginald Trans- 
cholda + Soucek ak Sree be ee #29 
Motors, baking and dipping railway, 
byv J. S. Dean® oc ca de ee te ee 23N 
Motors. electric. power and torque 
in, by Justin Lehboviei® 2 ...... 
PERAE EPE IEA 19, 52, aS, 134, 213 
Motors, induction, A Machin- 
ery Cot adit ud os n WE ae ee es 40 
Motors, Induction. wire and fuse 
gizes for 60-4 se bos eh eee See es Zhe 
Motors. pollshinge and grinding mo- 
tors, Weastinghouse® ............ PEN 
Motors, revision of code rules on... 1092 
Motors, svnehrononus, for compres- 
sor drive. bv Harry Deant ..... 229 
Moving nictures. industrial prog- , 
ress shown Pv ...... ee cee eee an 
Multinlex telephony and telegraphy, 
methods of oneration® ......... 19 
Municipa? plant, raises rates ........ 22) 
Municinal plants.J]'Unols legislature 
yoholds \cammission’s: jurisdic-  _ 
{1G OVO sous sa OOD pk ee n79 


12 

Munictipally operated railways a 
failüré 25 ee eh UN ee es 

Muscle Shcals nitrate plant, elec- 
trical features of ...........000. 
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National Association of Electrical 
Contractors and Dealers— 
Announcement of annual conven- 
TIONS s Sect ae ae i 8 as Be 
Bureau of Education and Re- 
search created to stimulate 
electrical merchandise sales 
Dates for national convention.. 
Preliminary program for na- 
tional convention ........... 
National Association of Electrical 
inspectors— ' 
Electrical Key ready ............ 
Plans for annual convention 
Western New England Section 
discusses rules for grounding 
National Association of Manufac- 
turers—Report of survey of busi- 
ness conditions ...............00, 
National Council of Lighting Fixture 
Manufacturers— 
Orwanized 06: Siee Gee out een Reese 
Mid-summer convention to be 
held acts BS Sara le ar tcaclea: cee ena 
National Electric Light Associa- 
tion— 
Abstracts of committee reports 
and papers ...........0.000- 
Annual convention® ............ 
Annual convention to be held... 
Birthplace in Chicago to be 


razed eresian re Sead eaaa 
har aa the organization 
d] sewes. ssosoosoooawoonsauwoan‘’o 
Changes in administrative or- 
ganization .......... cee eee 


Coninittee on Merchandising 
considers seasonal window 
displays 

Detailed convention report..... 

Discussion of Insulator Com- 
mittee by California oper- 
ating engineers ............. 


ee rr 


Interesting lighting exhibit 
planned for convention...... 


List of convention exhibitors.. 
National Electric Light Asso- 
ciation convention (F)...809, 
roe Coast Section conven- 
ON ed touas Be eas a an 2 a lew 


Ch ey 


o + © a we ww wo 


Re-awakening of electrical in- 
dustry under N. E. L. A. 
leadership, by R. H. Ballard 

teport of Committee on Mer- 
chandising ................. 

Report of Insulator Committee 
of Pacific Coast Section.... 

Report of Public Policy Commit- 
Mittet 2. syd he ere Ne ahi ees 

Resumes normal activities ..... 

Special train for Western dele- 
gates to convention ........ 

Victory convention ............. 

Will revive former activitles (FE) 

National Electrical Code— 

Code-chanre correction 

Kansas Court fails to make 
code part of law ........... 

Revision of cede rules on mo- 
tors and related subjects.. 

Service cutouts must protect 
service switches ........... 

National Electrical Credit Associa- 


tion. annual meetine....... 1000, 1039 


National Federation of Construc- 
tion Industries urges imme- 
diate building resumption....... 

National Fire Protection Associa- 

tion 
Annual meeting ................ 
Electrical Committee’s new pro- 
cedure (IE) ............20006 
Electrical Committee “studies 
changes in rules on motors 

and related subjects DA 

New procedure of Code Commit- 
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National Foreign Trade Council— 
Plans sixth annual convention.. 
Program of convention ........ 

National Lamp Works, window dis- 
play for house-wiring campaign 

Naval aircraft radio development 


described ....... ccc ee ee eee ee eee 
Navy open for voluntary enlistment 
Need for sober thought (h)........ 


New England Water Works Asso- 
ciation, methods employed for 
thawing water mains .......... 

New Mexico, electrical propelling 
equipment On ........ 0. eee eee 

New Mexico, electric propulsion as 
developed on* coo... . ee ee ee 

New Orleans Gas & Electric Co., 
window display of electrical ap- 
DHANCOS* © 655 vio ne Ka Mh OS 

New South Wales water power de- 
Velopment co.cc. cee ee ee ee ae 

Newspaper advertising, creating de- 
sire for appliances by, by Ira 
R. Alexander® ............02 000 

New York Business Publishers’ As- 
sociation discusses industrial co- 
operation ook Ga wna bow cow ta he owes oe 

New York demonstration of radio 
telephone® oo... ccc ee ee ee ees 

New York Edison Co.— 
Acknowledgment of customers’ 

co-operation Loo... eee eee ee 
Greets 27th army division® ..... 
Issues “Service Meter Rules and 
Regulations’ ................ 

New York electrical exports ........ 

New York Electrical League— 
Hears talk on Bolshevism ...... 
League organized .............. 
Subscribes liberally for Victory 

TOAN a ee ot ni eed Sere ee es 

New York electrical show to be re- 
RING - waren Sicha ge ee Baek ws 

New York Electrical Society— 
Developments in electrical com- 


munication discussed ...... 
Hears lecture by Arthur J. Bald- 
WINO Sco gop, haves Mao eee eae nce ee 


Holds meeting—Government em- 
ployment service discussed.. 
Joint meeting with Institute of 


Radio Engineers ........... 
Officers 2.2... ces ho Rie sed 64 Gow Gow wee 
New York Illuminating Engineers 
Meet ees ee Ri ete sesh lelere Ge 
New York Jovian League— 
Holds annual meeting .......... 


League dissolved—New York 
kKleetrical League organized 

New York merchants oppose Gov- 
ernment ownership ........0.000. 
New York State Association of Elec- 

trical Contractors and Dealers— 

Annual meeting to be held...... 
Program for annual convention 
New York Telephone Co. Welcomes 


employes back from war........ 
Niagara Falls 52,500-hp. hydraulic 
turbines for ........... Here E 


Niagara Falls hydroelectric plant. 
structural details of extension*®. 
Niagara Searchlight Co.—Niaegara- 


Lite Sales Winner cabinet*..... 
Nitrate plant. Muscle Shoals, elec- 
trical features of ............... 
Nomenclature for high-voltage 
transmission network .......... 
Nomenclature of  alternating-cur- 
rent CADDIES ghiwwtescwrs 62406 odes 
Nomenclature of relays standard- 
ized ak PaO IG oP eRe eS Beets 


North American Railway Construc- 
tion Co. awarded street car-line 
Contract serssaes as eae bake ES ESS 

Northern States Power Co.— 
Adjustable spacer employed be- 

tween crossarms of trans- 
mission lineS* 2.2... . 2c eee eee 
Two-thirds of customer stock- 
holders buy again .......... 
Use of vrotruding reinforcing 
used for hoisting purnoses*., 

Northern White Cedar Association— 
Holds annual meeting .......... 
To hold twenty-third annual 

INCCUINE: se aioe ae eae bak 

Northwestern Electric Equipment 
Co. tenders electrically prepared 
luncheon > acid ced. Hees be ee er ee es 

Northwestern Ohio Railway & Power 
Co. conducts electric household 
appliance campaign ............ 

Northwest Utilities Co. created by 
Samuel Tnsull .......... 0020 cee ee 

Norwav-Pacifie Construction & Drv 
lock Co's electrical installation. 

Norway's abundant water power. ... 
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Obituarv— 
Abbott Col Riehard H. ........ 
Baheoek, Walter H. alaaa’ 
Ralawin, Abram T. ........006- 
Purl TACO ooo. ce n iaa we ee eee 
Bernard, Alya W. .....205. eee ee 


Obituary (Cont'd)y— 
Blumberg, Lester o.oo... 0.0.0. e ae 
Bretz, Niles O. ..... A RE ey eee 
Burt, George W.oo..... 2... eee 
Claflin Ge tlie, naer E a oie acess 
Clark. Dr. James J. ............ 
Crookes, Sir Wiliam............ 
Cummins. John J. ..........00- 
Dav, Samuel o.oo... 0... ee eee 
Deevy, James Flo... cee eee ee 
Dickenson, Thomas G. ........0- 
DeVenu, William H. ........... 
Dicker, A. O. wo... ee eee 
Du Pont, Antoine Blow... ... 2... 
Einert, Paul M. age et’ hex eae’. 
Field, Edward Bell, Sroo........ 
Forsheim, Joseph ............ Di 
Gordon, Winfield Scott ......... 
Grant: Po Ae eront a wee oak eae 
Greer, John H. wo... eee ee ee 
Haines, William Ao ..........08. 
Hainsworth, James Frederick.. 
Hall, Charles S. ......c00 2c. ewes 
Hanns, George Al... ee eee eee 
Hubbell, Charles E. oo..0......00. 
WiCOUS. Fo Het oe hae oe Sa kere oe 
Jaeger, Charles T. ...........08. 
Johnson, W. R. ..... EE Tere 
Kenyon, Burnett Č. ..... 2.20000. 
Nickols T. Harold ............6.. 
O'Toole, Richard J. ..........008 
Pearve, Frederick ...........08. 
Phelps, Charles BF.o............. 
Richards, James ....... 0... e eee 
Rocke, Filmer Joo... ....0....2000. 
Roosevelt, Maj. James Alfred.. 
Sehak. Be A, ciseaie whe aia eo ees 
Schoepf, Alexander M.o......... 
Smith, James coo... eee eee ee 
Stoll, Theodore o.oo... 0.2. ce eee 
Swank, David oo... cece cae eee 
Turner, Walter Vio... cee eee 
Wiiitty Patrick > astiae het tears 
Williams, John W. oo... ce ee ee ee 
Wilson, George Wooo... . ele. 
Ochoco Irrigation District, electric 
pumps utilized in hydraulic 
Slüicing a-ciek oS 6 astona chad ASETA 
Ogden. Utah, traction lines operate 
Safet V (CATS? aiie deria e aane eas 
Ohio Electric Light Association— 
Conducts factory lighting cam- 
DAIED. oeenn sod eee RK Se eee 
Industrial substations and volt- 
age regulation discussed 
Meter Committee to meet ....... 
Tentative program for conven- 


EGON ee Mere Sie aon peace Rene wii 
Oil can. simple method of packing, 
by Ben R. Browne ............ í 


Oil elimination from feed water... 
Oil, forcing yield of wells by elec- 
tric heating .....ssssssossesesse 
Oils, lubricating, research .......... 
Oil pumping proves profitable for 
Texas company œ@aesesessesseos 
Oil reclaimed and purified by cen- 
trifugal apparatus® ............ 
Oil supply largely exhausted ....... 
Oil switehes, chronometer for deter- 
mining rates of operation of*... 
Oil switches, mobile arrangement of 
stationarōY « dih.oiw tea oe eee % 
Oil-testing cup, Westinghouse*® 
Oil, transil, routine renovation of... 
Okanogan Valley Power Co. hydro- 
electric development on Similka- 
meen TIVE: 2 vvcienesa seska Seas 
Oklahoma Gas & Electrice Co, re- 
ceives Christmas greetings from 
CUSTONIOPS oo cece cee eee eee a ra 
Oklahoma Utilities Association— 
Annual convention ..........0008 
To hold annual convention..... 
Ontario Power Co’s plant extension 
at Niagara Falls® ............202- 
Operating and design problems in- 
volving turbines of large ca- 


pacity, by J. F. Johnson*® ...... 
Operating economy results at Ring- 
hamton 4.d6 Ak pared wah Soke s a8 
OPES some operating problems 
CEV Oa eres a ho et ere Wi ti eo aa 
ee training station operators 
CE) Sects uv OR a Rear ae ener ce AA aa 
Ordnance Department work ex- 
plained srece Lee eral dea oui 
Oregon law provides licensing elec- 
trical contractors ...... 6. ce eee 
Oregon public utilities ............. 


Oregon-Washington Railroad em- 
plovs electrical deep-well cen- 
trifugal pumps in shops and 


VAATAS: Sept blew Fea Oo eG ees ee 
Oroville (Wash.) hydroelectric de- 
velopment ...... 0. ce ee ee wee eee 
Orsat flue-@~as analyzer* ........... 


Oshkosh Manufacturing Co. recom- 
mends use of electric power for 
Operations 666 S4 4 Oe eC ea 

Oswald, A. A., gives talk on wire- 
less telephony and telegraphy.. 

Outlet reosts in various tvnes of 
buildings based on_ installation 
COST | See aaa ni a r A 

Outlets. discouraging. cenvenience 
CIEN ee eo ee es aoe a eee 


a 
aa sg 


es A hh 


INDEX 

Overheard construction, method = of 
making Sharp turn® ............ -35 

Overhead line construction criticized 

by fire underwriters® ........... 643 

Overhead lines, potheads for ....... 686 

Overload relay control* ............ 760 


“Own Your Home” movement ¢F).. SOS 
Ownership of utilities by customers 


commended coc... cc ee ee ee ee ee 395 
Oxygen and hydrogen-making, elec- 
tricity used in® ..............00. 909 
P 


Pacific Coast, electric smelting on.. 228 
Pacitic Coast electrical conditions 


and prospects on ............... 12 
Pacific Coast practice jin insulator 
testing (E) -..665 she saw eee ek 749 
Pacific Coast Section, N. E. L. A. 
holds big convention ........... 753 
Pacitic Coast Steel Co. to use elec- 
trical energy in new plant ...... 344 
Pacific Coast, success of electrical 
co-operative Campaign .......... a17 


Pacific Gas & Electric Co., features 
of lamp repair and maintenance 


trückS eri eo sees C wake 687 
Pacific Telephone & Telegraph Co.— 
Installs submarine cable .... 269 


Reinforcement of poles with piles 960 
Packing plant, successful) use of 


electric tractors in® ............ 1082 
Paper mill adopted motor drive..... 99 
aper mill, features of electric drive 

in. hy W. A. Scott ............. AST 
Parallel operation of power plants. 

by B. C. Stone ..........0...0006 315 


Paralleling induction feeder regu- 
laters, precaution in, by M. S. 
ACTES druni ar eea ae aa a EE . 599 

Pasadena (Cal) 100% wired up ... 688 

Pasco Mour Mill. Co's electrical 
equipment? co... cee ee ee ee 

Peace, prospects for early peace (1E) 748 

Peace will bring prosperity 1E) .... 1085 

Peak, evening, straddling of. makes 
additional capacity avallable®.. 71 

Peerless Light Co.— 

Adjustable cluster for portable 
table and floor lamps®* ...... 690 


New fan models*® .............04 197 
Pernsylyania and George Washing- 
ton. radio communication on. 61 
Pennsylvania central stations, inter- 
change of energy between ...... 1004 
Pennssivania engineers discuss heat 
treatment 25 4hkcs bosses Cir ook 936 


Pennusvivania State Association of 
Electrical Contractors and Deal- 


ers— 
Holds quarterly meeting ....... R70 
Quarterly meeting held ......... 914 
To hold regular meeting ....... 39 


Pennsvivania Utilitles Co.— 
Appreciation of service evidenced 
in newspaper editorial ...... 739 
Folder sent to customers reduces 
number of duplicate bills... 1045 
Personal? .......... 46, 82, 124, 164, 
204, 244, 287, 328, 368, 408, 445, 
488, 531, 574, 612, 657, 697, 734, 
771, 828, 879, 927, 973, 1016, 1061, 1109 
Personal safety around the boiler 


TOOM, verni rise a EA Ss e eae ee KERA 111 
Perrot, E. G. presents test results 

on davlight measurements ..... 752 
Phasine-out nomenclature .......... 619 


Philadelphia Electric Co — 

Air nozzle for cleaning electric 
apparatus with compressed 
WITS eae ee eer a ae ERE 473 

Curves ehowine effect of over- 
lapping loads upon peak load 71 

Holds auction sales for em- 
DIOVOS: sorena o i eE E eeu 518 

Operating experiences with 
water-backs for underfeed 


StORERS: 20h crsn oe Gse end tees 1046 
Portable electric lamp for line- 
WOR seis nee ies wes lad 521 
Quarterly billing policy for resi- 
dence lighting .............. 67 
Philadelnhia lets contract for new 
section of street car line...... .. 679 


Physical and chemical control of 
boiler operation, by B. A. Ueh- 
PID ee aa owe eee ee eee ewes 6 
Physical anpnaratus exhibit held at 
National Bureau of Standards.. 558 
Physical Societv of Tondon, research 
of lubricating oils .............. 710 
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Pace 1. 


Review of the Year in the Electrical 
Industry 


; The Year Was One of Glorious Achievement Under Unprecedented 
Difficulties for the Electrical Industry—Accomplishments Exceeded 
Those of Other Years Yet Never Before Was the Industry so Handi- 
capped in the Way of Financial, Operating, Labor and Materials 
Situations nor so Restricted and Regulated—The New Year Dawns 
with the Industry Strong and Healthy Because of What It Has Done 


HE past year will ever stand out as one of the 
magnificent achievements for the electrical in- 
dustry. Entering as it does into almost every 

phase of industrial, domestic, military and naval life, 
every phase of such activities called for electricity 
in some form or other. New demands arose but a 
way was found, always, and usually quickly. But just 
as the year was one of glorious attainment, so also 
was it one of extreme difficulty. On the one hand 
came the demand for super-effort ; on the other, every 
factor making that effort possible was regulated, 


handicapped, curtailed and restricted. The two out- 
standing features of the year in the electrical indus- 
try are accomplishment and difficulty. The one was 
attained; the other overcome, and never was the need 
more urgent for success, nor the difficulties more 
severe. 

Central stations had their coal supply regulated ; 
their customers were listed as essential and non-es- 
sential, should it be necessary to reduce power supply ; 
sign lighting was curtailed and lightless nights came 
into vogue; reports had to be made as to the condi- 


Modern Power Stations, Such as This One at Detroit, Made Possible Our -Enviable War Record. 
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tion of the power station, the quantity of coal burned 
and in storage and similar innovations came into use. 

A marked retrenchment in “service” took place. 
Free lamp renewals, and renewal deliveries, free re- 
pairs to cords, free location of trouble and replacement 
of fuses, and similar “service,” classed as non-essen- 
tials to business, gave way to nominal charges, which 
incidentally were found to lessen the number of calls. 

The Committee on Gas and Electric Service of the 
National Electric Light Association, composed of lead- 
ing representatives of central station and gas compan- 
ies, steadily maintained its activities on behalf of the 
Government and the utilities affected by the war. 
Throughout the year they worked hand in hand with 
various departments of the Government; assisted the 
assignment of materials to the utilities, requisitioning 
of apparatus ordered by utilities to the Government 
to the extent of some 200,000 kw.; furnished expert 
engineering talent to various Government departments 
on lighting and power for cantonments, hospitals, 
aviation fields, and nitrate production; helped put 
over the Liberty Loans and the sale of Thrift Stamps; 
recommended the location of warehouses and similar 
structures with regard to utility service; helped utili- 
ties obtain removal of embargoes; accelerated deliv- 
eries of equipment; and in many cases obviated the 
construction of transmission lines by having munitions 
loads transferred to existing plant capacity. Co-oper- 
ation of the most effective kind was throughout the 
year the keynote of the relations between this com- 
mittee representing the utilities and the Government. 

The spirit of co-operation and unity showed up 
conspicuously throughout the entire industry. Public 
utilities tied-in and interconnected their systems and 
power plants to an extent never before attempted or 
considered feasible, and pooled their loads, fuel and 
capacity. Electrical contractors and others got to- 
gether, placed their businesses on a sounder basis, 
and worked together to mutual advantage in distribut- 
ing work that was none too plentiful, shared their 
data on the cost of doing business, and interchanged 
ideas and experiences. 

The demand for coal, the high prices offered as an 
inducement for increased production, and the labor 
shortage, accelerated and encouraged coal mine elec- 
trification. Bituminous coal mines took up electrifica- 


tion as did also many of the anthracite mines of the 


East. The majority of these electrifications purchased 


central-station service as being the more efficient, the 


_more easily obtainable, and the more economical of 


first cost as well as of operation. 

As an emergency, the strict rulings of the National 
Electric Code have been interpreted somewhat gen- 
erously. For example, the use of iron and aluminum 
in place of copper for busbars has been employed in 
certain cases. Careful tests have been made to de- 
termine the advisability of requiring copper sizes to 
be based upon intermittent load, or load-factor, in- 
stead of on connected load. Although no definite 
action was taken on this, it 1s indicative of the tenden- 
cies of the times, namely to break down needless 
barriers. 

Following the general curtailment and retrench- 
ment, electrical appliances came into disfavor for a 
while after not being classes as essential by the War 
Industries Board. However, the important part they 
played in industrial heating for munitions factories 
soon showed the mistake entertained, and their time, 
fuel and labor-saving characteristics asserted them- 
selves. Actually, the year has seen a very great in- 
crease in current-consuming appliances of every type, 
but more especially those that save fuel, effort and 
time, a natural conclusion because of the migration 
of women to industry, Red Cross work. The shortage 
of natural gas in the gas belt, the universal urgency 
of saving coal placed the electric heating device before 
the user as an appliance whose use constituted a 
patriotic act. The electric range and oven, as the 
water heater for small quantities of water, shows an 
increase of about 50% over the sales of 1916. 

For many electrical manufacturers and utilities, 
those furnishing bulk energy under favorable circum- 
stances and manufacturers taking on war work, the 
year was one of prosperity. However, for the ma- 
jority, it is undoubtedly a fact that the year was one 
of extreme difficulty, and in many cases one of hard- 
ship. The industry subscribed generously to the Lib- 
erty Loans and to the purchase of Thrift Stamps. 
Conservative estimates show that exceeding 10% of 
the electrical industry’s man-power joined Government 
service in the case of making democracy safe. And 
many of these made the supreme sacrifice. 


Central Station Progress and Developments 


improvements were handicapped on account of 

high prices and difficulties of financing such 
extensions, the past year was marked by difficulties 
not so much of purchasing apparatus as of obtaining 
it. The War Industries Board made itself responsible 
for permitting or forbidding all work of any magni- 
tude, which meant that no work in the way of installa- 
tion of new equipment, construction of structures or 
transmission lines could be carried out unless abso- 
lutely necessary for the prosecution of the war. Un- 
necessary capital expenditures were also frowned 
upon, which made the raising of capital expensive. 
Much apparatus on order by utilities was comman- 
deered by the Government for its own use or use by 
utilities supplying munitions works. It was in co- 
ordinating the requirements of the public utilities and 


W iimproven during 1917 utility extensions and 


assisting the Government that the Committee of Gas 
and Electric Service of the National Electric Light 
Association accomplished such valuable work to the 
mutual benefit of all. The year has, therefore, ob- 
viously, been a very difficult one for many, probably 
most central stations and public utilities in general, 
since they have been called upon to furnish an 
increased service of sustained quality under extreme 
difficulties of materials and labor supply, with high 
prices reigning and without the alternative of charging 
proportionally for that service. 

The difficulties in operation that made themselves 
so Obnoxious in the fall and winter of 1917 became 
somewhat alleviated during the spring as experience 
increased, and conditions improved as the country 
changed over from a peace to a war basis. The zoning 
of coal introduced many difficultiesy which proved not 
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insurmountable, however. The large amount of ash 
and needless dirt delivered with coal as the result of 
a maximum coal price without regard to the value of 
the coal proved still more serious. This gave rise to a 
clean-coal ruling of the Fuel Administration which 
improved matters materially. The increase in the cost 
of coal, representing an advance in some cases of as 
much as 500%, necessitated increasing rates propor- 
tionally. This gave the coal clause, which has been 
called into vogue to a large extent during the previous 
twelve months, added alleviative powers. 

Interconnection was carried on between public 
utilities, both publicly and privately owned, and be- 
tween utilities and isolated plants. In some cases 
competing utilities were compelled to settle their dif- 
ferences, pool their capacity and loads and thus make 
available increased plant capacity and at the same time 
save coal. The most widely heralded interconnection 
was that in California, where the rapid growth of 
load, scarcity and high cost of fuel, lack of rainfall 
and snowfall in the mountains depleted stored water 
resources combined to create a shortage in face of 
increasing demand. Interconnection was employed 
as the indicated solution. The four largest utilities 
in Northern and Central California, comprising about 
go% of the power business in a territory of about 
40,000 square miles interconnected. The same thing 
was done in Southern California with equally bene- 
ficial results, in both instances obtaining greater gen- 
erating capacity, utilizing load and stream-flow divers- 
ity and saving coal, gas and oil. 

What has been accomplished in California has also 
been done elsewhere, although to lesser extent. In- 
terconnection already has progressed to a high degree 
in Illinois, a unity of interests being largely responsi- 
ble; a further unification occurred during the year. 
In Michigan the same is true. In New England, New 
York and Connecticut, where the coal shortage was 
particularly acute, the tieing-in of utilities and isolated 
plants and of various utilities and municipalities was 
also a feature of the year. 

The year passed without the formulation of a 
Federal water power policy. Notwithstanding the 
pressure brought to bear, the coal shortage and the 
universal realization of the necessity of harnessing 
the national water powers nothing was accomplished. 
While elimination of the German chemical trade in 
the country was being applauded, American manufac- 
turing chemists were crossing the border to Canada 
where they could start business under a Government 
utilizing its water powers. Nevertheless, hydroelec- 
tric developments were made, mostly consisting of 
comparatively small sources of power at low-head. 
A few plants of 15,000 kw. or so went into service, 
however, while many more ranging from 150 kw. and 
above either went into service or are now nearing 
completion. The shortage of coal and its high cost 
acted as inducements to utilize streams of low head 
and small power. In many cases increased capacity 
has been obtained by the utilization of pondage, while 
in others replacing old water turbines by more efficient 
and more efhcient ones has accomplished the same 
end. The largest water turbine of the Francis type, 
rated at 25,000 hp. was furnished by Allis-Chalmers 
and went into service operation at the White River 
plant of the Puget Sound Traction, Light & Power 
Co. to work under a 35 ft. head. 
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Electrical Industry 


CENTRAL STATION APPARATUS. 


The steam turbine, in the largest and the smallest 
capacities, has come more than ever before the prime 
mover par excellence. Of course, the large utilities 
always employ it and the smaller plants, utility, munici- 
ipal and isolated are doing so to an increasing extent. 
The largest turbine of the impulse type yet made, 
namely a 45,000-kw. at 80% power-factor General 
Electric unit went into service at the Connors Creek 
station of the Detroit Edison Co., in the fall of the 
year. The largest unit ordered during the year was 


a 70,000 kw. Westinghouse cross-compound unit for 


the Government nitrate plant at Muscle Shoals. The 
steam turbine while attaining the largest capacity dur- 
ing the year, also became a marketable product in the 
smallest size. High-speed units of 7.5 kw. are now 
available for direct-connection to generators or auxil- 
iaries, at once suggesting the coming of more efficient 
auxiliaries operation and the small turbine station. 
During the year a number of turbines of 35,000 kw. 
went into service without attracting attention, while 
those of 25,000 kw. and below have become common- 
place. 

The turbine, reliable and as efficient as it is, has 
not been without its troubles during a year marked 
with such strenuous and unabated effort. A number 
of large turbines exploded, notably at Boston, Chi- 
cago, Detroit, and Cincinnati. However, explosions 
were not confined to the large machine, because several 
of only a few thousand kilowatts exploded, as did 
more of 100 kw. and thereabout. 

High coal prices and economic forces worked for 
greater economy and improved conditions and promise 
to almost revolutionize the boiler rooms of the coun- 
try if continued. Mechanical apparatus and automatic 
methods scientifically carried out are replacing erratic 
manual efforts carelessly or ignorantly performed. 
Measuring instruments are no longer confined to the 
switchboards; instead the boiler room where the 
greatest expense for losses occurs is now being placed 
upon a basis where operation can be properly per- 
formed and conditions can be watched. In this work 
the Fuel Administration achieved magnificent results 
and national gratitude, that it is hoped will live to 
bear full fruition. Improved operating methods in 
power plants have shown a tendency to extent through- 
out the power plant, embracing the economical manip- 
ulation and operation of boilers and auxiliaries, of 
turbines and their auxiliaries. Every unit of a power 
plant contributed to the efficiency of waste, and the 
past year has brought realization of this fact. 

The large demand during the year for surface 
condensers for the navy and merchant marine, coupled 
with the virtual taking over of the turbine and con- 
denser industries by the Government, resulted in a 
shortage of alloy condenser tubes for central station 
use. Attention turned therefore to the use of tubes of 
iron, to the best methods of conserving and repairing 
available alloy tubes, and the use of condensers other 
than the surface type. Better operation of condensers 
and maintenance of vacuum, as well as more careful 
attention in the boiler room followed as a coal-saving 
measure. The welding of defective boiler tubes instead 
of discarding them was adopted by some of the 
Doherty properties. A boiler repair shop for rehabili- 
tation of boilers also came into,usage with others. 
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ELECTRICAL APPARATUS. 


Automatically operated apparatus found increased 
application. The automatic railway substation is in- 
creasing, some companies having as many as four in 
service along their interurban trolley lines. The satis- 
factory performance of a 3000-kw. synchronous-motor 
installation used for.correcting for power-factor and 
thereby improving voltage regulation has created the 
demand for similar installations. The operation of 
large 60-cycle synchronous converters continues, units 
of 3000 kw. being now commonplace, while several 
units of 5800 kw. are in actual operation in the elec- 
trolytic production of zinc at Great Falls, Mont. 

The outdoor substation has encroached upon the 
field of the indoor type. Need for haste, lack of ma- 
terials and labor and the desire to reduce cost has 
resulted in the outdoor substation being employed in 
many cases where ordinarily indoor apparatus housed 
might have been employed. It is not uncommon to 
find outdoor substations of low cost now supplying 
power to industrial establishments costing several 
millions of dollars. The outdoor installation has not 
been confined to small sizes, although many such have 
been erected. Outdoor installations of 5000 kw. and 
above have been made. Portable substations, like the 
outdoor substation have found conditions very favor- 
able for their erection and installation. The changing 
load centers, as the springing up of a munitions fac- 
tory with its large force of employes, and similar 
instances have proved ideal for the portable substa- 
tion, convenient, permitting of quick availability, and 
at conservation of investment. One particularly in- 
teresting application of the portable substation made 
during the year is that of the Long Island Railroad 
who is operating a 1500-kw. synchronous converter 
on its system along a 33,000-volt transmission line. 
This portable substation moves as required, and may 
be used alone at isolated locations or may be connected 
in with a number of railway substations along the 
tracks. Railroad tracks are built into each permanent 
substation so as to permit one operator supervising 
the equipment in the permanent and the portable sub- 
stations, and allow the permanent station to be shut 
down for repairs while the portable carries its load. 
This portable of 1500 kw. is understood to be the 
largest unit as yet constructed. 

Reverse power relays for the protection of vast 
networks has made marked progress during the year. 
Improvements in relay design have taken place in 
detail, but the adoption of this form of relay and im- 
proved methods of connecting them is one of the fea- 
tures of the year for both high-capacity underground 
cables in our densely populated districts and for high- 
voltage long-distance transmission lines serves sparsely 
populated territories. 

As was to be expected, the high cost of coal and 
its poor quality, and high dirt and ash content, encour- 
aged the use of pulverized coal. Two central stations 
took up pulverized coal for experimentation, and so 
far report very satisfactory result. 

During the year the Puget Sound Traction, Light 
& Power Co. equipped ten boilers of an aggregate of 
4100 hp. for pulverized fuel at their Western Ave- 
nue central heating plant. This plant commenced to 
operate in September, using powdered coal produced 
from low-grade lignites and bituminous fines from 
mines in Western Washington. The annual oil con- 
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sumption of previous years approached 150,000 bbl. 
of oil. The transaction has proved satisfactory and 
financially worth while, because of the high price of 
oil, whereas the powdered coal is produced from fuels 
ordinarily unsuitable for domestic or industrial use. 
Another utility to adopt powdered coal was the Mil- 
waukee Electric Co. This installation, which was 
placed in service in May, consists of a 500-hp. Edge 
Moore three-pass boiler, and continues to give high 
efficiency and good all-round results. 


CENTRAL SATION RETRENCHMENTS. 


Purchases of second-hand apparatus, none other 
was obtainable at the time, made by a number of the 
smaller utilities demonstrated that to do so is a paying 
proposition if done wisely. Some of these smaller 
utilities have decided to adhere to this policy in the 
future, or at any rate canvass the field before pur- 
chasing new: apparatus of the sort suitable for second 
hand use. 

The shortage of help necessitated economies and 
retrenchments that mere reduction of expense might 
not have brought about, and central stations shaped 
their policies and adopted practices accordingly. The 
use of women in all feasible callings came naturally, 
as for meter reading, for bill deliveries, for draughting 
and even for station operating. A number of com- 
panies took to sending out stamped meter post cards 
upon which the residence customer is asked to indicate 
the position of the meter dials, thus permitting them 
to read their own meters. The latest development 
in this direction, effective the beginning of this year, 
is that instituted by the Philadelphia Electric Co. of 
reading the meters and billing their residential cus- 
tomers every three months. 

Industrial activity resulting from the war so in- 
creased the demand for central-station supply that 
many companies were forced to refuse additional load 
except under order from the War Industries Board. 
In similar circumstances, additional power equipment 
could be obtained only where it was shown to be 
entirely for war work. In making extensions for 
serving additional loads, or loads not previously 
served from central station supply because of high 
prices for materials and labor, it has become the 
custom to charge the customer the cost of making the 
extensions, repayable during a definite period where 
the load assumed a pro rata proportion of the cost. 
In other cases, the customer was compelled to pay for 
the work by subscribing to company stock. To assist 
public utilities in carrying on needed extensions and 
rehabilitation, or where even increased rates were in- 
sufficient to entice additional capital the War Finance 
Corporation was formed with a capital of $400,000,- 
ooo for the express purpose of lending capital to 
utilities in need. 

The stress of circumstances resulted in many 
economies coming into vogue among contract stations. 
Those least necessary expenditures were curtailed 
first, such as cessation of free lamp renewals, free 
fixture and appliance repairs, free fuse renewals and 
free trouble location. This policy was then extended 
to increased commercial and operating economies. Out 
of the materials shortage and difficulties of obtaining 
independent priorities, and in keeping with the 
tendency of allied interests to stand together and pool 
their requirements},a\pronounced tendency developed 
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for independent central stations to initiate what is 
virtually co-operative purchase of supplies. For ex- 
ample, a number of the large utilities adopted a cer- 
tain type of portable lamp, they decided upon their 
requirements for 1919, rates of delivery of consign- 
ments, and placed the order for their joint require- 
ments with one concern. In this way the purchase 
price per lamp was much reduced, the time of deliver- 
ies made was greatly shortened, while an appliance 
of merit is able to be placed before the customers of 
these utilities at a price otherwise not attainable 
without sacrifice of quality. 


ISOLATED PLANT AND SUMMER SERVICE. 


The taking over of many isolated plants follow- 
ing the urgent demand for coal saving marked the 
spring of the year. Some of these isolated plants 
adopted central-station service voluntarily on the score 
of financial saving or because facing the alternative 
of closing down on account of inability to obtain coal. 
Others were ordered by the Fuel Administration to 
close down their plants because of high coal consump- 
tion per unit of output. Many of these plants will 
or already have reverted of course, to operation again, 
although not all. However, though a war measure, 
many have found the financial inducements sufficient 
to adhere to utility supply. Many plants engaged in 
munitions work took central-station service for needed 
increased capacity, and many of these have since gone 
over to utility supply permanently. 

The summer or seasonal service is a form of load 
that some central stations have taken up very seri- 
ously to good advantage. Many isolated plants re- 
quire hot water and heat in winter, and thereby pro- 
duce their power and lighting as a by-product at a 
lower cost than the utility can sell it to them. In the 
summer, however, central-station supply 1s the more 
economical, costing less than that made by the isolated 
plant while saving coal. This class of service has 
found wide adoption and favor with both isolated plant 
and central station, since filling up the summer load 
curve without interfering with the winter peak. The 
alacrity with which central stations have gone after 
the summer or seasonal service must be considered a 
feature of the year. Only a very short time ago, in 
fact before the war, many utilities would not consider 
the isolated plant for seasonal service, following the 
policy of “all or nothing,” maintaining that summer 
service might be made also a stand-by service. How- 
ever, the war has changed matters, and they realize 
that summer service will be the beginning of the end 
for many isolated plants eventually. 

The restriction of coal distribution to zones cre- 
ated considerable commotion in the central-station 
industry, necessitating the adoption of new firing 
methods, causing ash-handling troubles, fires in stor- 
age piles and hoppers due to spontaneous combustion, 
loss of capacity and refractory difficulties. Much of 
the coal was dirty and this again created many difh- 
culties until a clean coal ruling was formulated and 
enforced by the Fuel Administration. 

The cost of coal increased in some cases as much 
as 500% after a maximum price such as would en- 
courage coal production was fixed by the Fuel Ad- 
ministration. The basis of coal price was weight not 
thermal units, necessitating coal specifications to be 
held in abeyance. Out of the coal situation, the erratic 


supplies, the variable qualities, high prices and high 
dirt content has come a marked tendency for utilities 
to purchase interests in coal properties in their vicinity. 
This policy has grown rapidly during the year, al- 
though many companies had previously adopted this 
procedure. Apart from assurance of supplies, the result 
is that coal arrives cleaner and costs less than when 
purchased in the open market. Central station owner- 
ship has in some instances hastened electrification of 
coal mines. 

The coal clause in electric rates found wider adop- 
tion, the smaller utilities applying it to both lighting 
and power, the larger to power only. Many utilities 
raised their rates. Now that conditions are beginning 
to adjust themselves there is every indication that the 
basis upon which rates are based may receive critical 
attention and modification. The importance of load- 
factor has made itself apparent to all, as has also the 
influence of power-factor and the needless loading up 
with wattless current; and there is little doubt but 
that these factors will be included in many of the 
modified power rates of the coming year. 

Lightless nights and curtailed sign lighting came 
into vogue for many months. The result was a sub- 
stantial loss of revenue and a small saving of coal, 
less than 250,000 tons actually. However, the moral 
influence was deserving of the sacrifice, and the utili- 
ties enforced the lighting order in co-operation with 
the fuel administration. 

On March 31 the clock was turned ahead one 
hour, and thus until the last Sunday in October be- 
came effective the daylight saving law. Originally 
suggested by Benjamin Franklin more than a century 
ago, we took to daylight saving as a wartime fuel- 
saving measure, the last of the four powerful allies 
to do so. A strong movement, started by Samuel 
Insull, to keep the clock ahead the year round, failed, 
as did similar later efforts along the same line. How- 
ever, the benefits of daylight saving as a national 
policy proved themselves and putting the clock ahead 
each year for the summer months will continue unless 
repealed by Congress. A number of large utilities, 
notably the Philadelphia Electric Co. is still exerting 
its influence toward keeping the clock ahead for longer 
periods, thus reducing the evening peak and improving 
the load curve generally. As the result of the day- 
light saving many utilities increased their residential 
lighting rates, many applications, however, being 
turned down by utility commissions. 

Fuelless Mondays of last winter, when industry 
was halted, except very essential war industries, effec- 


tive during the height of the coal crisis, proved 


costly to utility and private business alike, although 
a necessary measure. For most central stations and 
traction interests, the saving of coal was out of all 
proportion to the cost incurred. Many utilities had 
ample supplies of coal, while others had only a few 
days’ and even a few hours’ supply in their hoppers. 

The year was one of such stupendous effort, such 
astounding difficulties and such glorious success that 
it is felt no other twelve-month period can be a worthy 
successor. The lessons of economy, of centralized 
effort, of co-operation and co-ordination of interests, 
and the spirit of harmony and unity for a single end, 
must surely live and bear fruit in the months of read- 
justment. Mcanwhile the central stations are prepar- 
ing themselves. for, what lies ahead. 


6 ELECTRICAL REVIEW 


CRDLASA DERTONELAALONDEDAAOEDEDESLONONCUALA Non tSLOOLASOEDLADeROGOORAOLOUSAGRAEGOIGRC CISARIAINAA TONo SlO1ES4RISORDECERDRAALALDDSLLODOLSDOLSLOLLONLLODODLOETOSEESOGOLDSOESOAIGEDEE LOLZONCLONIESO LEC) 


A Review of the Year 


in the 


Vol. 74.—No. 2 


SUSONESTUSE RADON OLORSORRCSRORZLOSCOOSEOGEDSESORSDSSOROLCSOCESINOOLEDODRLSCIE'OL CONADOERIJ00E¢ CLUE CORRNOREERONGSOSR>ORRORONSICLORERRONONGNSCODUEIDESEELIOGISISECTNOSELOSUCSOERONSIOOROOODED 


Electrical Industry 


Geempamnrenocacsencsrenccceecsseseszeng seme nioopersscnertorencouactss.secnennocagmesacssosonsicsesstusearsee? sUAsSeRa RL ecennensccnssnseseegsensssuagce dioNeee SUUSOONETEALSIEICLNRGDEDDOOL PIO OSGI FTES DSROLSDOGD. GOST SB EASE*SLESSDROOEDOEDAELODICORONSGEFDONLSEROSLIOOARESESDGERUSDOTORSSEODGROGBODSEESOCASLOSSTDOSASOSSZURGUESOGREDOGOUCGUUGLIODEOODUISLSODODEDODOISINSGSCERESELUSOROOGAOSCOOECLNOORSSROOOEDROOEID 


Progress in Electric Illumination 


year’s progress in the development of new 

lighting equipment and methods was of second- 
ary importance to 
the marked exten- 
sion of recognition 
of the importance of 
lighting. Intense 
concentration on the 
prosecution of the 
war naturally had a 
deterrent effect on 
ordinary lighting re- 
search and develop- 
ment. The big fea- 
tures in lighting 
progress during the 
year were quite 
closely connected 
with the war, how- 
ever. Of most wide- 
spread interest was 
what at first seemed 
to be negative progress—lighting curtailment—but 
which really helped emphasize the value of lighting. 
Positive progress was achieved not only in the appli- 
cation of lighting to military purposes, but in a great 
stimulation of improved industrial lighting, especially 
in plants engaged on war work. 

Following precedents from abroad, curtailment of 
lighting had already been introduced into this country 
late in 1917. Last year it was considerably extended, 
then partly relieved, again extended and finally raised 
in practically all parts of the country. Ostensibly a 
fuel-saving measure, it did not take long to show that 
the saving effected was very small indeed. However, 
the psychological effect was marked; the absence of 
electric signs and display lighting changed the streets 
after dark from gaiety to gloom and impressed on the 
public in general the need for thrift and economy, 
which it was ultimately admitted was one of the main 
objects of the curtailment. Zeal in restricting lighting 
was quickly carried to an extreme in many quarters, 
street lighting being reduced too much and curtail- 
ment carried into realms where it should never have 
entered. Indiscriminate statements appeared to the 
effect that all lighting was excessive and harm was 
done not only to the lighting industry, but to eyesight 
and public safety. Merchants complained that the 
absence of sign and window lighting was seriously 
checking thtir sales; accidents on streets and in other 
poorly lighted places increased. The Illuminating 
Engineering Society discussed the subject freely. last 
February and again in October, when it issued a 
valuable set of recommendations on lighting conserva- 
tion that clarified the situation. 

Another aspect of lighting conservation relates to 
“daylight saving,” which was put into effect for the 
seven months from March 30 to Oct. 26. The effect 
on the lighting companies’ income was very small and 
the entire scheme of gaining an extra hour of day- 
light proved so popular that it doubtless will be made 
permanent. Efforts were made by central-station 
interests to make the scheme effective throughout the 


A LTHOUGH by no means neglected, the past 


year so as to improve diversity and load-factors in the 
winter months, but these efforts failed. 

In direct application of lighting to the war there 
was last year, 
among other things, 
further use of pro- 
tective lighting for 
camps, docks, mili- 
tary works, muni- 
tion plants, etc. ; im- 
portant development 
of military and na- 
val searchlights ; ex- 
tremely extensive 
use of small flash- 
lights in trenches, 
dugouts, etc., and 
considerable devel- 
opment of methods 
of lighting airplanes 
and aviation fields 
to make night flying 
practicable. 

The most important feature in this line, however, 
was the marked stimulus given to improvement of 
industrial lighting in plants making war supplies in 
shipyards, etc. It was quickly realized that the enor- 
mous output necessary to equip our army, carry it 
overseas and keep it properly supplied required that 
the war industries put forth their utmost efforts by 
night as well as by day. Study of the subject revealed 
that the best possible light was necessary to accelerate 
production, insure proper quality of product, minimize 
accidents and enhance employes’ contentment so as to 
reduce labor turnover. The new plants built gave 
keen attention to most effective use of daylight and 
included provision for liberal but efficient use of elec- 
tric light to meet the deficiencies of daylight. Old 
plants had their lighting rehabilitated along modern 
lines. Nor was the lighting betterment confined to 
war plants, for in many other factories there was an 
awakening to the importance of improved lighting. In 
spite of high prices, this movement is likely to con- 
tinue. In Chicago an investigation of factory lighting 
disclosed the interesting relation that an increase in 
production of about 15% would result from lighting 
improvement involving an increased cost equal to only 
5% of the payroll. 

Developments in lamps and lighting accessories 
were plentiful, considering the handicaps under which 
they were brought out. The need for conserving fuel 
brought about a marked movement to retire the old 
carbon-filament and other practically obsolete lamps, 
these being replaced in almost every instance by Mazda 
lamps. A still more rugged type of the latter is almost 
ready for the market to replace the carbon lamps 
where there is the last excuse for them—in places 
subject to excessive vibration. The use of Mazda 
projecting lamps for motion-picture theaters has made 
considerable headway, they being found very success- 
ful for the smaller houses; 600 and 750-watt lamps 
are used. A considerable number of new fixtures and 
reflectors were brought, out, especially for industria] 
lighting ; the most notable in this class was the line of 
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standardized steel enameled dome reflectors developed 
as the result of co-operative studies by lamp and re- 
flector manufacturers. Numerous new fixtures for 
semi-indirect lighting have also been introduced. 
Among important developments in lighting practice 
were the revision of the factory lighting codes of the 
Illuminating Engineering Society and of the states of 
Pennsylvania, New Jersey and Wisconsin, also the 
introduction of such codes in Ohio and New York. 
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An important report on automobile headlights was 
drawn up by a committee of the Illuminating Engi- 
neering Society and more attention is being given to 
this subject. Space does not permit dwelling on other 
interesting developments in lighting. The evidences 
are at hand, however, that a revival of general interest 
in illumination is in store, the war having in effect 
materially enhanced its importance. The good work 
commenced will undoubtedly be continued. 


Developments in Electric Transportation 


LL progress in electrification of railroads, ex- 
A tensions to existing systems, or the purchase 

of additional equipment has been subservient 
to the war. Im- 
proved methods and BE OREO 
additional undertak- = | 
ings have, there- 
fore, occurred only 
where absolutely 
necessary. In many, 
perhaps most, cases, 
needed work of 
rehabilitation and 
maintenance has 
been held up on ac- 
count of the labor 
shortage and the 
high price and diffi- 
culties of obtaining 
materials. As soon 
as money, men and 
materials become 
available and more 
stable, then electrical transportation will go ahead. 


RAILROAD ELECTRIFICATION. 


The electrification of railroads has almost stood 
still. 
been prosecuted. One of these was the electrification 
of 218 miles of track of the Chicago Milwaukee & St. 
Paul Railroad, the other the construction and electrifi- 
cation of Mount Royal tunnel to permit the Canadian 
Northern Railroad to enter the heart of the city of 
Montreal. 

When the 218 miles of the C. M. & St. P. railroad 
from Orthello to Seattle and Taco is completed, this 
should be in service by next summer, this railroad 


will have 660 miles of track electrified, 440 miles now - 


being in operation. The 218 miles now in process of 
electrification will be supplied by 8 substations an 
average of 28 miles apart. These will be equipped 
with synchronous-motor direct-current generator sets, 


two or three umits as the case may be, of 1000, 2000 . 


and 2500 kv.-a. capacity. -The Washington Water 
Power Co. will supply the railroad from Long Lake 
over a 110,000-volt, 170 mile line. The Puget Sound 
Traction, Light & Power Co. is also furnishing 
energy at 110,000 volts through an outdoor substation 
of 4500 kv.-a. Fifteen electric locomotives are on 
order, ten from the Westinghouse for passenger and 
freight haulage, and five from the General Electric 
for passenger haulage. 

The Mount Royal electrification for the Canadian 
Northern Railroad, now owned by the Canadian Gov- 


Only two undertakings of any magnitude have: 


ernment, consists of 3.1 miles of double-track tunnel 
using the catenary system carrying 2400 volts direct 
current. 


Power is supplied from a substation contain- 
ing 3  synchrous- 
motor generator 
sets, each motor 
driving two gener- 
ators of 1200 volts 
and 750 kw. The 
motors operate at 
11,000 volts, 63 
cycles, with power 
supplied by the 
Montreal Light, 
Heat & Power Co. 
Six locomotives are 
used, each with a 
one-hour rating of 
1280 hp. and con- 


ote rating of 
1090 h 
Aiou little 


has been done in the 
way of APET E AE much consideration has been 
given the matter, especially in view of the possibil- 
ity of Government ownership and the pressure that 
is being brought to bear to utilize water power and 
save coal. Meanwhile the performance of the 
Chicago, Milwaukee & St. Paul Railroad and its 
increased mileage of electrified track is setting 
an example of what could be accomplished. Of. rail- 
road electrification in the near future, a number of 
projects are held in abeyance awaiting definite action 
of the Government as to a railroad policy, and for an. 
easier money market, better labor conditions and 
cheaper and more plentiful materials. The electrifica- 
tion of the Illinois Central has been definitely decided 
upon, to take place progressively during the next five, 
ten and fifteen years. 


ELECTRIC RAILWwAys, TRUCKS AND TRACTORS. 


Street railway and interurban railways have had 
rather a difficult time. Rehabilitation and improve- 
ment of their systems have been cut to a minimum, 
and many roads are now waiting for lower materials 
costs and easier labor conditions to make badly needed 
improvements to their systems. The greatest if not 
only activity in street railways has consisted in the 
construction of spurs and extensions to plants pro- 
ducing munitions and similar cases where an increased 
number of passengers have had to be transported. 

Congested railroads and terminals, and the rapidity 
with which motor transports took to the use of the 
highways (forthe ,haulage) Of Cenórmous amounts of 
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merchandise has roused the spirit of competition 
among many of the trolley lines. In many cases 
motor truck routes parallel interurban trolley lines, 
and as the railroads have recognized the wisdom of 
the truck or trolley for the small consignments for 
short distances many traction companies appreciating 
the possibilities believe the haulage of freight by elec- 
tric trolley has a promising future. 

Although the trolley is used for freight haulage 
quite largely in the West, comparatively little has 
been accomplished in this respect in the East and 
Middle West. During the year many companies have, 
however, gone into the haulage of freight to good 
purpose. For example, in Ohio, 2800 miles of trolley 
are used exclusively for passenger haulage, notwith- 
standing that many of existing lines constitute im- 
portant links with railroads for freight and coal haul- 
age. And the same conditions exist in many states. 
The electric railroads of the country embrace a mileage 
of about one-seventh that of the steam roads, and 
have a capitalization in excess of $4,700,000,000 and 
annual operating revenues of $565,000,000 (based on 
last census). Notwithstanding, the freight earnings 
of the electric roads in 1912, when data was last avail- 
able, amounted to less than 2% of the total operating 
revenue. The electric trolley line should be of undis- 
puted economic value for short-haul freight haulage, 
independent or as tributary to the railroads; doing so 
would reduce railroad congestion and accomplish the 
same end as motor truck transportation at far less 
investment and on sounder principles.. For these rea- 
sons freight haulage by trolley is considered as one 
of the important lessons taught during the last year. 

The skip-stop, urged by the Fuel Administration 
as a fuel-saving measure was widely adopted volun- 
tarily. Its adoption is estimated to have saved 687,122 
tons of coal in 24 states in & months. At an average 
value, the estimated power consumption is reduced 
about 1% in car operation by the skip-stop. Now that 


the necessity of adhering to the skip-stop has sub- 
sided, many traction companies have gone back to 
their former method of operating, although many of 
the larger cities, including Chicago, Detroit, Washing- 
ton and many more have so far adhered to it. The 
one-man car has found favor in many of the smaller 
towns where congestion, traffic density, rush-hour 


‘bustle are not so pronounced as in the larger cities. 


Whereas the one-man car has come rather into dis- 
favor in the larger towns, its favor and adoption in 
the smaller ones has resulted in a greater number in 


‘use. Increased fares, some a flat-rate and some based 


upon mileage, were widely adopted, mostly with 
popular accord, although in some instances where 
politics have made fare increases an issue they have 
not matured or only after public indignation. In many 
cases during the year women have taken the place of 
men for the collection of fares, and even as motor- 
women. However, women are now being replaced 
again by men as men become available. Strikes of 
considerable duration and bitterness have occurred in 
some cities where the traction interests have attempted 
to retain women or refrain from wage increases. 
The electric truck has made slow but sure head- 
way. Battery rental, exchange and trucking service by 
utilities is being taken up increasingly for both pleas- 
ure and commercial transportation. The gasless Sun- 
days gave a spurt, though short lived, to interest in 
the electric vehicle, and the fact that the storage bat- 
tery saves fuel and gasoline has been used success- 
fully as a selling slogan by many central stations. The 
storage battery tractor has been in big demand for 
factory and industrial use in freight sheds and similar 
places. So also has the electric battery locomotive 
for yard and mining work come into wider vogue. In 
many coal mines the battery locomotive has proved 
itself for collecting cars and hauling them to the part- 
ings where trolley locomotives haul the train; while 
permitting electrification in a minimum time. 


Telephony and Telegraphy 


HE waging of modern warfare has become 
intimately inter-related with the transmission 
of messages over wires and through space. 

Communication of signals and messages from subma- 
rine to aeroplane, across battlefields, from aeroplane 
to aeroplane, etc., 

have been accom- 

plished, and will be wmi 
one of the most fas- 
cinating stories 
when told. Mean- 
while we know that 
vast and glorious 
achievements have 
been attained in the 
improvement of ap- 
paratus, extension 
of previous limita- 
tions as to sensitive- 
ness of equipment 
ment for military 
use. 
As with other 
things, normal com- 
mercial telephone 


and telegraph extensions and business have been cur- 
tailed under the influence of war’s demands for men 
and equipment. The production of apparatus has 
been almost entirely confined to that needed for the 
prosecution of the war, for the merchant marine and 
for interconnecting 
communication sys- 
tems in munitions 
plants. Ordinary ex- 
‘ tensions have been 
held down to a min- 
imum. Lack of co- 
operation between 
the adherents of 
manual operation 
and the automatic 
system of telephony 
during the early 
part of the year met 
with stern disappro- 
val by the Govern- 
ment. In Minnea 
lis steps were taken 
to combine the two 
into ~a ~ unifie 
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system. The Government took over all telephone 
and telegraph systems, having during the previous 
vear placed all wireless stations under the charge 
of the Navy. One of the first things the Gov- 
ernment did was to initiate -a fee for installing tele- 
phones or for changing their location. Changed busi- 
ness and economic conditions have resulted in many 
rate increases for telephone service, and the wide 
application of measured service instead of flat rate. 
Undoubtedly, the most important achievements made 
public during the year are those of Weagant of the 
Marconi Wireless Co. and the perfection of the duplex 
telephony and telegraphy by the Bell system. 
Weagant’s achievement, the fruit of fifteen vears’ 
effort, was accomplished before 1918, but- only since 
the signing of the armistice has it been given 
publicity. The one great obstacle to continuous com- 
munication by means of electromagnetic waves in the 
air 1s claimed to have been overcome. Among the 
revolutionary changes that this new system effects is 
that the tall steel towers heretofore erected can be 
dispensed with, interfegence of messages by other mes- 
sages is eliminated and stations in close proximity to 
one another do not cause interference with messages. 
Continuous communication during the 24 hours, irre- 
spective of atmospheric conditions or seasons is 
claimed to be an assured fact. All Marconi high- 
power stations are being equipped with Weagant’s 


ORC SECODGDEDSDIEDSSODOTRSRSEGARUED TOON TH TOUROUOGULAUQATAT eR AUSTEEDEOURGCe NCR ACROORASE RC adaSeed 


VEOTESECSTOUECOGOGOTE OS DTOCLODE GUO UOS OOS TOTP SOTOR EDS DAD ELORDDOGUGGORGGUADIOGRIGOTGH EUs RPODde. ES IO Peter ededOrh, Parta eedee 


apparatus, and the stations of the Pan-American Wire- 
less Telephone & Telegraph Co. which link North and 


e South America as are those of allied government. 


The achievement in duplex telephony, announced 
by Postmaster General Burleson in the middle of 
December, is the result of many years’ work on the 
part of the American Telephone & Telegraph Co. and 
the Western Electric Co. which increases many fold 
the message-carrying capacity of long-distance tele- 
phone and telegraph wires, especially of the open-wire 
tvpe. With this new system, four telephone conversa- 
tions over one pair of wires can be simultaneously 
carried on, in addition to the telephone conversation 
provided for by the ordinary methods. Thus, over a 
pair of wires a total of 5 simultaneous telephone con- 
versations can take place without interference or 40 
simultaneous telegraph messages, or partly of one and 
the other. It is expected this system will enable re- 
duction of long-distance charges, thus encouraging 
immediately the use of long-distance telephony. 

The use of wireless for police, coast patrol and 
similar service continues to prove valuable, and tenta- 
tive plans have been made for further adoption of 
this method of communication where already used, 
plans that can now mature since the signing of the 
amistice. Removal of restrictions of amateur wireless 
installation will give great impetus to wireless installa- 
tion, it is thought. 


Electrochemistry and Electrometallurgy 


AGING of war necessitates the use of the 
W chemist and metallurgist at almost every step 

in the production of the wherewithal for the 
carrying on of war. 
The chemical indus- 
trv has for several 
years been under- 
going extraordinary 
activity, at first sup- 
plying the wants of 
the entente cordiale, 
and later those of 
America as well. In 
addition, commer- 
cial enterprises have 
sprung up to pro- 
duce what Germany 
has been in the habit 
of dumping on these 
shores; and a fur- 
ther incentive beside 
profit and, national 
prestige has fur- 
therec' these projects since the feeling of hatred for 
the methods the Germans employed in waging war has 
sprung up. With all these powerful influences at 
work. the chemical industry has been working at ter- 
rific activity, and into this effort electricity has played 
an all-important part in producing power, heat and 
dielectric or static fields. 

The electric furnace as was to be expected, made 
rapid headway, not only in the number in use but also 
in the number of applications. The production of 
ferro-alloys, steel, abrasives, amorphous carbon, and 
graphite, for which the electric furnace has been used 
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in previous years to good purpose increased enor- 
mously, while - the production of ferro-alloys of 
chronium, molydenum, tungsten and vanadium also 
grew at a rapid rate. 
The Great Falls in- 
stallation of the An- 
aconda Copper Co., 
consisting of five 
furnaces capable of 
producing go tons 
of manganese per 
day, the cost of the 
installation being in 
the neighborhood of 
$500,000 for the 
production of ferro- 
manganese, is typi- 
cal of commercial 
development during 
the vear. 

The use of steel 
by the electric fur- 
nace found appli- 
cation for guns, gun carriages and many similar 
applications where metal of the highest quality was 
required. The foundries of the country have now ap- 
preciated the possibilities of the electric furnace for 
producing high-grade steels from scrap and for refin- 
ing from inferior metal. Great as was the increase 
in electric furnaces in use or installed, the increase 
would have been even greater had not the War Indus- 
tries Board placed electric furnaces some distance 
down the priorities list, if a shortage of electrodes had 
not developed, and had there not occurred a dearth of 
men skilled in electrometallurgy and electric furnace 
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manipulation. The Heroult furnace seems to have 
made the greatest headway here as in Europe for steel 


production. The induction type furnace, or a modified ə 


form of Rochling-Rodenhauser furnace, has received 
much attention, and although little was accomplished 
during the past year the coming year should see it 
find greater commercial usage. Operating by induc- 
tion, electrodes are unnecessary, a valuable feature be- 
cause electrodes are a source of high cost and mainte- 
nance; its thermal efficiency may also be very high. 
Unfortunately a satisfactory refractory lining has not 
been found, a condition which may be overcome when 
more attention is turned upon the problem and for- 
eign refractories become available again. 

During the vear the perfection of an electric brass 
melting furnace as announced by the Bureau of Mines 
was an important development. This development 
crowns five vears’ work by the Bureau of Mines, in 
co-operation with Cornell University, the American 
Institute of Metals and a number of manufacturers 
of brass. Till the advent of this new furnace, brass 
melting necessitated the use of crucibles of imported 
clay and graphite, of high cost and short life, which 
it was increasingly difhcult and finally impossible to 
obtain in quantities far short of requirements. THe 
electric furnace developed by the Bureau of Mines 
eliminates the crucible. it reduces enormously the 
losses of zinc due volatilization, and makes for better 
working conditions for the men. It has been estimated 
that the unnecessary zinc losses in brass making ex- 
ceed $3,000,000 annually in normal years, and perhaps 
reach $10,000,000 during war times. The new furnace 
reduces these losses very greatly. A number of these 
furnaces have been in service for many months, some 
of the first being in the foundries of the Michigan 
Smelting & Refining Co, and the C. B. Bohn Foundry 
Co. both of Detroit. Patents on this furnace, known 
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as the Rocking electric furnace, were taken out by 
the Bureau of Mines and assigned to Secretary of the 
Interior Lane, from whom free licenses may be ob- 
tained on application. It is the opinion that the elec- 
tric brass furnace will within the next few years make 
the vast headway that has the electric furnace for the 
production of steel. 


ELECTRIC PRECIPITATION. 


The Cottrell processes of electrical precipitation 
are fully established in the metallurgical industry as 
a standard method of removing finely divided sus- 
pended particles from gases, and its use is to be found 
in many of the largest refineries and smelters through- 
out the country or where special need exists for pre- 
venting contamination of the atmosphere. 

The high cost of copper and zinc, and long hours 
of production has encouraged the Cottrell process of 
precipitation of these metals from flue dust, and most 
of the larger smelters are now using this method of 
saving: metal and abating contamination of vegetation 
and injury of health in proximity to such plants. Fur- 
ther, the demand for potash, and its high price, gave 
great impetus during the year to the collection of 
potash from the effluent of cement mills by both elec- 
trical precipitation and also mechanical dust collection. 
During the year considerable activity took place in 
the application of electrical precipitation in the sul- 
phuric acid industry: and the Cottrell process is now 
being used in sulphuric acid manufacturing plants 
for both cleaning the hot sulphur-dioxide- -bearing 
gases after they leave the furnace bearing iron pyrites, 
zinc sulphide ores or similar materials and for remov- 
ing and collecting the mist of acid carried by exit 
gases coming from the sulphuric acid concentrators 
or from the absorption towers in plants making acid 
by a contact process. 


Industrial and Commercial Applications of Electric Power 


HE. vear was marked by large increase in motor- 
ization in factory, office and home. One sig- 
nificant feature of the year’s work in regard 

to motor drive is 
shown in the fact 
that when these war 
plants were being 
built, none other 
than motor drive 
was considered, 
showing that steam 
and gas engine drive 
for such plants are 
things of the past. 
A number of rail- 
roads electrified 
their shops, adopt- 
ing automatic con- 
trol for all machine 
tools and using fully 
modern require- TE 
ments. Ice plants J 

changed over to mo- j 

tor drive in place of use of steam engine, as did pump- 
ing stations in cities to large degree. In large motor 
applications and throughout industry, the electric mo- 
tor received great demands in the endeavor to hasten 


production, counteract the scarcity and high price of 
labor and the advent of women in the work of men. 
Althoush the adoption of motor drive in the larger 
sizes of motor in in- 
dustry made great 
headway, the use of 
the smaller and the 
fractional horse- 
power motor was 
even more pro- 
nounced. In the 
home and Red Cross 
rooms, as in the fac- 
tory, the fractional 
horsepower motor 
came into wide 
usage for domestic 
use. The electric 
washing machine 
and the electric dish 
washer have made 
rapid progress to 
popularity and are 
no longer ahly found in the homes of the rich. The 
sewing-machine motor is another instance of a frac- 
tional horsepower motor that has become almost! a 
necessity in the family. 
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A Review of the Year 
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During the past year electric welding forged ahead, 
fulfilling the wishes of its most enthusiastic sponsors. 
The electric arc was used in 1917 to repair much of 
the damage done to interned German vessels by their 
crews, rendering magnificent results which were 
heralded throughout the world. Since that time the 
electric arc has found increased use in heavy work 
such as shipbuilding, locomotive shops, etc. A large 
amount of investigation and research was prosecuted, 
and it is safe to say that electric welding is no longer 
an uncertain quantity, but has instead been placed 
upon a sound commercial basis. It is now understood, 
however, that success depends not only upon the arc, 
the equipment and the job to be joined, but also on 


the worker, and the proper training of workers is now ° 


progressing. A very complete report was issued by 
Comfort A. Adams, chairman of the welding com- 
mittee, Emergency Fleet Corporation, in which weld- 
ing nomenclature, mnemonies and symbols, shape and 
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size of joints to be joined, etc., have been standardized. 
Refinements in equipment for both direct and alternat- 
ing current have been made to a high degree, and 
both methods have been largely used in the produc- 
tion of products for the war. Heavy electric welding 
has been taken up by railroads for locomotive repairs, 
joining rails, welding gondolas, boiler plates, etc., 
many of the fabricated ships have been welded elec- 
trically, and similar applications. One very important 
application of the electric weld is that of joining rail- 
road rails together and also “the building up” of. 
worn rails, a practice that may effect vast savings to 
the railroads by increasing the life of their rails. Butt 
welding has been improved, and spot welding of small 
parts in bulk production, such as saucepans, telephone 
parts, hand grenades, etc., found electricity without a 
competitor. Quite extensive tests carried out by the 
British Admiralty during the year have added further 
to the prestige of the electric weld. 


Electric Cooking and Industrial and Domestic Heating 


appliance was taken up to an unprecedented ex- 

tent. When it was realized that the use of elec- 
tricity on a thermal 
unit basis represent- 
ed a great saving in 
use of coal, the pub- 
lic, enthused with 
the financial as well 
as patriotic urgency 
of saving coal, 
came staunch users 
of the electric heat- 
ing device. There 
were other reasons, 
however, in that the 
exit of so many 
women from the 
home to war work 
necessitated conser- 
vation of time in 
such work as iron- 
ing, making toast, 
etc. Although a coal shortage existed everywhere, 
which encouraged electric heating, an even worse sit- 
vation occurred in portions of the natural gas belt. 
Natural gas supply gave out, leaving litt!e choice but 
to choose either oil or electricity. Consequently cen- 
tral stations in these districts placed many electric 
ranges on their lines, in competition with cheap fuel. 

In industry, industrial electric heating made an 
even more pronounced increase than in the home. It 
was used extensively in producing the products of 
peace, its use encouraged by the scarcity of coal, and 
the big difficulty of obtaining labor where working 
conditions were not of the best. The industrial elec- 
tric heating device enabled better working conditions, 
absence of odor, application of heat where it was 
needed and ease of control, and almost invariably 
enabled better work to be done faster. To the pro- 
duction of munitions and war work in general, and for 
military purposes, a large number of developments and 
new applications came into vogue. Although some of 
these will cease now the war is over, for example. 


|: THE home and in industry the electric heating 


the warming of balloon cars, many of these new 
applications will continue to be used or suggest similar 
applications in the callings of peace. 

Electric cooking 
made greater prog- 
ress than in any pre- 
vious year, and far 
exceeded expecta- 
tions. The fact that 
coal was scarce and 
of high price acted 
as encouragement in 
many cases without 
doubt, but the chief 
reasons seem to 
have been that it is 
so much less trouble 
than cooking with 
coal, which must be 
carried in and have 
its ash carried out, 
or gas. Conserva- 
tion of food was 
also an important factor,, while the fact that the 
process is largely automatic and of uniform results 
was a further incentive, especially in cases where the 
labor and servant problem entered. 

The continuance of high prices, both for fuel and 
food, will in all likelihood greatly stimulate the appli- 
cation of electric cooking. Gas also has increased in 
price and is usually of lower heating value, so that it 
is no longer so keen a competitor to electrically pro- 
duced heat. For these and other reasons manufactur- 
ers of electrical cooking and heating appliances of all 
kinds look forward to unprecedented activity. 

Electric air or space heaters have found much ap- 
plication, not only in bathrooms, nurseries and other 
small rooms in the home, but for ticket booths of 
theaters, for the cabs of electric traveling cranes, the 
crow’s nest and pilot house of naval and mercantile 
vessels, etc. In all places where the running of a long 
or exposed steam pipe would be impossible or imprac- 
ticable because of large heat loss electric space heaters 
are coming into extensive use. 
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Electrical Conditions and Prospects 
on the Pacitic Coast 


Temporary, Lull Due to Readjustment—Excellent Prospects 
for Power Development in Lumber, Mining and Irrigation 
Fields — New Construction — Views of Representative Men 


hostilities in Europe there was a noticeable 

abatement in electrical activity on the Pacific 
Coast. This came logically as one of the consequences 
of the readjustment that every one recognized must 
come. 
tions awaited such changes as might gradually come as 
to costs of material and labor. The temporary lull in 
general construction was due to precaution, but rad- 
ical reductions in the costs of those items are not an- 
ticipated. The feeling now is that industrial plans 
and plans for public improvement must be carried out, 
even on a basis of prices far above those prior to the 
war. In some cases contracts on the cost-plus plan 
are being made to secure the benefit of any possible 
lowering of prices after the proposed work has begun. 

In the three Pacific Coast states there is an un- 
doubted demand for residence buildings, and plans are 
being made in all the larger cities for building more 
homes to relieve the overcrowded condition that now 
exists. All this opens the way for the services of elec- 
trical contractors, fixture dealers and manufacturers 
of wire and wiring devices. 

Men of energy are ready and impatient to expand 
in their industrial operations, to start new projects 
and to enter the export trade, and the release of 
money from war industries, and more settled financial 
conditions generally, will result in energizing all those 
forces. 

The Government's termination of spruce produc- 
ton and its cancellatoin of scores of contracts for the 
building of wooden ships, have no far-reaching’ effect 
on the lumber industry, although many plans were 
upset in relation to those matters. It is believed the 
maximum output of lumber and heavy timbers will 
be required to meet the demands of domestic and for- 
eign consumption. As a consequence, the lumber in- 
dustry must continue very active. Modern methods in 
lumber production are continually advancing along 
electrical lines, in some instances even to the replac- 
ing of donkey steam hoisting engines in the woods 
bv electrically operated hoists. 

During the war, metal mining operations were con- 
hned principally to those of the large going properties, 
while practically nothing was done in the way of open- 
ing and developing new mimes. The continual need 
for all the precious and industrial metals will serve to 
keep up metal prices and, will cause an expansion in 
all kinds of mining, including the deve'opment of new 
properties. It should be noted that the mining indus- 
try was among the first to adopt electric power for its 
operations. 

As to the production of gold, the falling off during 
1918 in all the gold-mining: states, including the ter- 
ritorv of Alaska, was so serious as to make the return 
to normal output a matter of national concern; and it 
is a notable fact that in the production of gold the use 
of electric power for operating ore-reduction mills and 


D URING the first 6 weeks following cessation of 


Construction work requiring electrical installa-. 


dredges has become one of the essentials to efficiency 
and large output. 

The new irrigation projects in the coast states, for 

which districts have been organized and bonds voted, 
in some cases involve electric pumping, and electric- 
power production in others. Then, the reclamation 
of overflow lands in Washington, Oregon and Cali- 
fornia are projects which inevitably require electric 
pumping. 

The outlook for 191g in this section is one of op- 
timism as to activitv in all the industries, and hand- 
in-hand with industrial expansion will go the activ- 
ities of those who sell and install electrical equipment. 
The requirements for an increase of electric power 
have been foreseen, and one of the concomitants must 
be a greater development of water power for driving 
electric generators. 


EXPRESSIONS FROM REPRESENTATIVE ELECTRICAL 
MEN. l 


A further reflection of the outlook for the electrical 
ard related activities on the Pacific Coast, and espe- 
cially in the Northwest, is furnished by the following 
expressions from district managers in Seattle of well- 
known houses closely identified with construction and 
installation work. 

R. T. Stafford, district manager of the Seattle and 
Portland branches of Allis-Chalmers Manufacturing 
Co., comments as follows: 

“The future of the electrical industry on the Pa- 
cific Coast possesses wonderful possibilities for the re- 
construction period. Important and much-needed hy- 
droelectric development has been held in abeyance due 
to war conditions, and now that financial restrictions 
are being removed, there should be a broad market 
for prime movers, transformers and equipment in 
connection with enterprises of this character. Owing 
to the fuel-oil situation, hydroelectric projects will un- 
doubtedly receive early consideration. The Chicago. 
Milwaukee & St. Paul Railway electrification to 
Seattle and Tacoma will soon be completed, and it ts 
expected that other important transcontinental lines 
will in the near future undertake similar development, 
thus creating a large demand for power. 

“In the lumber industry, reconstruction sħould cre- 
ate an active foreign market. Sawmills, which have 
been running night and day turning out spruce for air- 
plane stock and fir for ships, will now have time to 
receive much-needed overhauling and refitting, and I 
believe that mills which have not adopted steam tur- 
bine and electric drive will find it advisable to do so 
in order to manufacture lumber at the lowest possible 
cost, in competition with the efficient electrically driven 
mills. 

“We have learned the great lesson of co-operation 
from the war and I believe that this lesson will not be 
lost on the electrical industry. A satisfactory start 
along lines of co-ordination and = cosoperation_was 
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made in the pre-war period. This has been greatly 
strengthened and developed during the war and we 
should now reap the fruits of that policy. A resump- 
tion of reclamation and irrigation projects, held up by 
the war, will now be in order. This will result in a 
brisk demand for motors and transformers in connec- 
tion with pumping plants, and will still further de- 
velop satisfactory load for the electrical utilities. The 
development of nitrates from the atmosphere is re- 
cciving considerable attention, and developments are 
contemplated of an important nature. 

“To sum up, it looks to me as if the change to a 
peace basis will take place on the Pacific Coast with- 
out a noticeable depression in the industry.” 

C. Kirk Hillman, representative at Seattle of the 
Wagner Electric Manufacturing Co., Electric Machin- 
erv Co., Roth Bros. & Co., and Roller-Smith Co., ex- 
presses himself as follows: 

‘As to the prosperity in store for the Soait est 
in 1919, I will say, now that both capital and labor 
are released from pressing war work, a great deal of 
industrial development will take place. This will mean 
numerous installations of small hydroelectric plants all 
through Oregon, Washington, Idaho and up into 
British f-olumbia. 

“As you know, large orders are being placed with 
the lumber industry, and, as stated by Mr. Bloedel at 
a lumbermen’s conference this week, the lumber in- 
dustry will see prosperity that it has never seen be- 
fore. 

“The steel shipyards will, of course, continue with 
full force, especially if the steel plant which is very 
likely to come in, is made possible. In addition to this. 
the wooden shipyards are continuing operation and 
will continue for approximately two or three years and 
longer, if private contracts are obtainable. All in all. 
I look for a year of great prosperity and am not at all 
depressed by the month or two of the readjustment 
period, which, of course, we expected after the war.” 

H. W. Beecher, Seattle manager for Chas. C. 
Moore & Co., of San Francisco, says: 

“While we, like other concerns, have been oper- 
ating for the past year and a half practically on a war 
basis, confining our entire attention to Government 
work, much.of which has recently been canceled, we 
feel that the immense timber reserves of this territory 
will be largely called upon in the reconstruction of the 
war districts, as well as in the filling of depleted stocks 
throughout the eastern market. 

“Barring possible interruption to the shipbuilding 
program in the West, occasioned by labor's dissatis- 
faction with the scale determined by findings of the 
Macey Wage Adjustment Board, we believe that the 
shipbulding in the Northwest will continue uninter- 
rupted for at least two years. With the lumber mills 
and the shipyards operating in full force, we look for- 
ward to a bright future for the entire Northwest, and 
are taking steps to readjust our organization to peace 
conditions and to the business that will certainly come 
in the near future.” 


MORE ELECTRIC SMELTING FURNACES 
BEING INSTALLED AT SEATTLE. 


New Plant of Smelters Steel Co. Will Have Capacity of 
30 Tons per Day. 


The Smelters Steel Co. is building an electric 
smelting plant on Commercial waterway. at Seattle, 
for the smelting of magnetite ore from its mines in 
British Columbia. The company has acquired a tract 
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of 50 acres, giving a 1000-ft. front on the waterway, 
the ground there being 6 ft. above high tide. 

The equipment required has been purchased and 
is on the ground, but not yet installed. The first unit 
is to comprise four 440-kva. furnaces having a com- 
bined capacity of about 30 tons per day. The fur- 
naces are the arc type, single-phase, using carbon elec- 
trodes. It is figured that in practice two tons of ore 
will be reduced to one ton of soft gray iron product. 
The furnaces are the design of G. Lewis Casey, presi- 
dent of the company, who states that other units un- 
doubtedly will be installed later to meet business de- 
mands. 

In this process it is proposed to produce the soft, 
gray iron in one operation, requiring 60 minutes. Elec- 
tric power for operating the furnaces will be supplied 
by the Puget Sound Traction, Light & Power Co. 

The mines, which are to supply the ore for the 
furnaces, are situated on Dean channel, British Co- 
lumbia, where 700 tons of ore are at the dock, ready 
to ship. This ore is a magnetite, said to run over 50% 
metallic iron. The holdings of the company at the 
mines afford water-power sites, and the plans con- 
template installing a hydroelectric plant to furnish 
power for driving an air compressor and other equip- 
ment at this location. 


ADDITIONAL ELECTRICAL EQUIPMENT 
WILL BE INSTALLED AT COOKE 
CITY, MONT. 


Local Power Company to Increase Capacity to Take Care 
of Increased Demands. 


The Western Smelting & Power Co., which has 
a copper mine, smelting furnace and hydroelectric 
plant at Cooke City, Mont., has plans for installing 
additional electrical equipment early in 1919. The 
power plant, as it now stands, has a 250-kw. Bullock 
generator, driven by an S. Morgan Smith water tur- 
bine, the latter operating under 53-ft. head, the water 
being delivered from Clark’s Fork through a flume to 
the penstock. The power house is situated 4 miles 
from the smelter to which energy is transmitted for 
operating a crusher, sampling equipment and a No. 8 
Connorsville blower. The smelter, not now in opera- 
tion, is expected to be blown in by next July. Pro- 
posed new installations include a 1oo-hp. motor to 
drive an air compressor, a bank of transformers, and 
possibly an electric locomotive for hauling out ore 
through the mine tunnel to fhe smelter. Power pro- 
duced at 2300 volts is stepped down to 440 volts for 
motors at the company's smelter and sawmill, and to 
the required voltage for supplying lights to 
Cooke City. 

Additional transformers are required for stepping 
up the voltage .to 23,000 for transmission over high- 
tension lines to other mines in the district. 

Other new equipment, for which material has been 
provided, will consist of a 2-mile aerial tramway from 
the mine to the smelter. This will be a single-cable 
line, carried on wooden towers, and operated by a 
motor connected by reduction gears to the driving 
shaft of the tramway at the smelter terminal. The 
special features of the tramway were designed by 
G. L. Tanzer, president and general manager of the 
company. <As the demands for power in this district 
are likely to increase, the company contemplates put- 
ting in another generating unit to meet any such re- 
quirement. 
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Fourth* of Six Articles Dealing with Esthetic Interior Lighting — 
Opportunities for Use of Color—Adaptability and Proper Ap- 
plication of Strongly Colored Light and Slightly Tinted Light 


By M. LUCKIESH ` 


Nela Research Laboraory, National Lamp Works of General Electric Co., Nela Park, Cleveland, Ohio. 


FART IV.—POSSIBILITIES OF COLORED LIGHT. 


suggests theatrical effects and naturally, be- 

cause colored light has rarely been used out- 
side the theatrical or spectacular fields of hghting. 
However, the greatest possibilities in this direction are 
to be found in a vast variety of interiors, but at the 
outset it 1s well to distinguish between two classes of 
colored illuminants, namely, those of the purer or 
striking colors, and those of the unsaturated or less 
conspicuous tints. The former are clearly recognized 
as colors and owe their effects to their pronounced 
hues. The latter, in their more extensive fields of gen- 
eral lighting, are not sufficiently pronounced in hue to 
arrest the visual sense but exert their influence through 
the atmosphere which they produce. In other words, 
they are more felt than seen. 

These fields, for both strongly colored and slightly 
tinted light, have not been extensively cultivated, 
chiefly because such illuminants cannot be obtained 
easily. In electric lighting it is most convenient 
generally to obtain such illuminants by means of 
colored lamp bulbs. When it is necessary to devise a 
colored screen as an accessory by using gelatine, glass, 
silk, etc., the difficulties are so great that we are gen- 
erally discouraged. Heretofore, with few exceptions, 
lamps have not been available with colored glass bulbs 
which have been definitely developed for various 
scientific and artistic purposes. Of course, the arti- 
hcial-davlight lamps are now in extensive use but they 
do not have an important place in the present discus- 
sion, although there are purely artistic uses for these 
lamps. For example, they could be used to illuminate 
the central dome of a beautiful interior from their 
places of concealment in a cove. Thus the dome would 
appear bluish by contrast with the remainder of the 
interior, which is assumed to be illuminated with 
ordinary artificial light and which would appear yel- 
lowish. The very effective and important phenomena 
of color contrast should be recognized and practiced 
in this phase of lighting. 

It appears that one of the most conspicuous de- 
velopments in lighting in the near future will be the 
use of tinted light more definitely, more appropriately, 
and more generally. Lamp efficiencies now warrant 
the conversion of ordinary light by filtration into the 
tints desired by the lighting artist and by the con- 
sumer who appreciates their esthetic value. It is pos- 
sible to make lamp bulbs of colored glass of a wide 
variety of tints and it has been shown that superficial 
coatings of even a greater variety of tints can be made 
of the necessary durability. | 

The light emitted by ordinary Mazda lamps is of 
a yellowish tint, but this tint is not sufficient to be 
satisfactory to many consumers and lighting artists. 


Mo of colored light in lighting generally 


*The first three of these articles appeared in the ELECTRICAL 
Review of Oct. 5, Nov. 2 and Dec. 7, 1918, respectively. 


On comparing the light trom a Mazda lamp with that 


of a kerosene or candle flame it is at once recognized: 


that the latter 1s decidedly more yellow in hue. When 
compared with natural daylight or moonlight, the light 
from a Mazda lamp is seen to appear very vellowish, 
but this tint quite completely disappears at night when 
the element of contrast is absent. Oddly enough, not- 
withstanding the fact that daylight (white light) is a 
part of the scheme of creation—an illuminant under 
which the human eye evolved—there is an msistent. 
demand for a decidedly yellowish light for purely 
artistic purposes. It is interesting to speculate upon. 
the reasons for this dual standard, for we do not object. 
generally to the color of daylight in the daytime; but. 
it is more important to accept the fact and to attempt 
to supply this demand. The war has postponed the 
commercial development of lamps which will satisfy 
this demand, but it is well to bear this phase in mind. 
and make plans which can be put into effect when 
peace has again been declared. 


USE FoR STRONGLY COLORED LIGHT. 


The present discussion deals chiefly with tinted 
light, but a few remarks regarding the uses for 
strongly colored light will be presented because this 
field of lighting may be considerably extended. At 
present it 1s necessary to obtain these illuminants by 
using accessories of colored glass if permanency is 
desired. Ordinary colored lacquers do not withstand 
the excessive temperature of lamp bulbs and generally 
fade rapidly on exposure to light and heat. It is un- 
fortunate that these lacquers are not permanent as to 
color, because by mixing and diluting them a wide 
range of colors may be obtained. 

Besides the purely scientific uses, such as in sig- 
naling, these illuminants of fairly pure hues have an 
extensive field on the stage, in advertising, and in 
other spectacular phases and also have limited applica- 
tions in interiors where a theatrical touch is desired. 
They possess artistic and even deeper psychological 
value. The lighting artist can apply them appropri- 
ately for they may be considered in much the same 
manner as pigments or other coloring media in their 
effects with the greater advantage of mobility and 
comparatively unlimited intensity. Even in churches 
and in similar interiors, strongly colored illuminants 
may be safely used in certain places in accordance 
with their expressive or symbolic character. 

There is not a clear-cut language of color but the 
rudiments are available.t Colors have been exerting 
their influence upon man ever since his birth and as 
he becomes more highly organized his susceptibility 
to such influences as color increases. Artistic mam 
is today greatly influenced by colors as attested to by 


**The Language of Color,” by M. Luckiesh. Boddy Meadv& 
Co., New York, N. Y. 
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the beautiful color effects with which he surrounds 
himself. But why has not colored light been utilized 
more generally? One reason is that colored light 
has been difficult to obtain but it 1s hoped that this 
reason will soon become extinct. 


CHARM AND APPLICATION OF TINTED LIGHT.” 


In the home, and in other interiors, silk and other 
fabrics have been adapted to lamp shades. Much of 
the charm of such lighting units is found to be due 
to the tinted light which results. Those possessing 
artistic sensibilities generally are delighted with an 
illuminant which simulates, or is even more pro- 
nounced in hue than, the yellowish-orange light of the 
old candle-flame. Evidences of the charm of tinted 
light are available and only need to be closely observed 
if one is seeking for verification. And, incidentally, 
this charm is not only for a relatively few who are 
supposed to be endowed with artistic sensibilities, for 
all of us contain at least a spark of this nature, which 
if fanned into a glow, will help to make our surround- 
ings full of interest and more pleasant. 

In considering this aspect of lighting, the taste of 
the client must be respected but this taste may be 
guided by the lighting artist. The details of artistic 
lighting cannot be covered by rules and formulas. Art 
is not an exact science but there are general rules 
which mav be applied in the esthetical field of lighting 
as well as in decoration, for example. Art transmits 
the truths of science but this transmission, to be done 
artistically, calls for the lighting artist who can sense 
his wav beyond the general laws of esthetics. In 
studving this phase of lighting, great help will be 
found in using interior decoration as a parallel, and 
the lighting artist will gain confidence as he comes to 
realize more and more that light is a decorative 
medium which may be sprayed on areas or concen- 
trated in high-lights with greater ease and possibilities 
than the ordinary mediums of the interior decorator. 

The choice of tints is largely a matter of taste but 
the vellow and orange tints are doubtless the most 
generally satistactory. These should be distinguished 
from amber, canary, lemon yellow, or anv vellow 
possessing a greenish tinge. These have their uses 
but are not as pleasant to live with as those unsatur- 
ated vellow and orange illuminants which do not depart 
far in spectral characteristics from the old artificial 
illumunants. 
generally charming. Such a color provides an “at- 
mosphere’ of warmth in interiors and appears to aid 
in softening otherwise harsh effects in a manner some- 
what akin to diffusing media. IHuminants of this hue 
may be used quite satisfactorily in many places. It is 
interesting to note that persons generally feel the in- 
fluence of illuminants of these delicate yellow or 
orange tints without realizing that they are really 
‘colored. The proof of this will be found in lighting 
two rooms respectively with amber and unsaturated 
yellow-orange illuminants. The greenish tinge of the 
former generally stamps this illuminant as colored 
though the other remains inconspicuous in this respect. 
This test ıt appears is a proper one for determining 
whether or not a tinted illuminant may be ‘lived with’ 
continually. 

Rose, pink, and unsaturated red are generally 
mildly stimulating but should be used more cautiously 
than the yellow tints. They are quite appropriate for 
the more lively places and occasions and therefore 
may be used in residences in the dining room and often 
in the living room. They are appropriate for restau- 
rants, ballrooms, and similar places. 
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A yellow with a slight pinkish tinge is- 


These two groups of tinted illumimants appear to 
have the widest fields of application, owing both to 
their psychological effects and to the relatively high 
efficiency at which they can be produced. However, 
tints of blue and green are useful. One objection to 
the use of blue and green filters when used with in- 
candescent lamps is that the resultant illuminants 
appear whitish rather than tinted unless the colored 
screens are quite pronounced in hue. The psychologi- 
cal effect of these colors is that of neutrality or cold- 
ness, but these characteristics may be utilized in light- 
ing. For example, a theater illuminated in this man- 
ner during the summer months is more inviting. Do 
we not feel “cooler” under such an illumination in 
an interior? These experiments have been tried and 
it appears that they are worthy of practical con- 
sideration. 

In dealing with colored light, contrast is quite as 
important as in the application of pigments. In paint- 
ings, rugs, etc., our chief delight in the colors is due 
to contrast. Without at least a note of contrast, a 
color loses most of its beauty and effectiveness. For 
example, if we place an aperture in a black cardboard 
over an area in a painting which is covered with one 
color, thereby eliminating the influence of the sur- 
rounding colors, the color loses much of the liveliness 
which it displays among the other colors of the 
painting. 

Similarly, if we illuminate a room with an illum- 
inant of a delicate tint, we soon become adapted to 
the tint and unconscious of it. But if a spot of con- 
trasting color is present, such as could be obtained 
with a decorative lamp, this serves as a vital spark 
to keep the tint of the general illuminant alive. For 
exaniple, if the general illumination is of a yellowish 
hue the contrasting spark may be bluish or greenish. 
Without such contrasting illuminants it 1s necessary 
to use more pronounced color in the general lighting. 

It is impracticable to illustrate in an article of this 
character the applications of colored or tinted light but 
it is hoped that the foregoing paragraphs, which are 
based on personal experiments and observations, will 
convince the reader that in this direction lies a field 
of future opportunity. Until it becomes easier to util- 
ize the possibilities of tinted light by means of colored 
lamps, the hghting artist and the consumer must de- 
pend upon tinted glassware, colored silks and other 
media. Such media perhaps will always be satisfac- 
tory for many purposes, but the writer believes that 
the full development of the use of tinted Jight will 
depend upon convenient sources of such light. In the 
field of electric lighting the most convenient means of 
obtaining tinted light is directly from the lamps. 
Hence, it is believed that such lamps are bound to be 
available commercially in the future. 

(To be continued.) 


INDUSTRIES BOARD CANCELS WAR RE- 
STRICTIONS. 


War Board Control Ends January 1. 


Formal announcement has been made of the can- 
cellation of all restrictions and orders of the War In- 
dustries Board effective January 1, and the with- 
drawal of all pledges made by industries at the in- 
stance of the board. 

Notice of the dissolution of the board January 1 
was given several weeks ago with the resignation of 
Bernard M. Baruch as chairman and its acceptance 
by President Wilson, to [become effective) that date. 


Industries 
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Chicago, Milwaukee & St. Paul Elec- 
tritication in Washington 


Good Progress Being Made on Cascade Mountain Elec- 
trification— Principal Features of Power, Feeder and 
Trolley Lines, Substation and Locomotive Equipment 


By W. A. SCOTT 


Milwaukee & St. Paul Railway line from 

Othello, Wash., to Seattle and Tacoma, has 
progressed to the point where the poles and fixtures 
for supporting the power-transmission wires, and those 
for the trolley, feeder and other wires, are nearly all 
in position. The substation buildings between Othello 
and Tacoma are completed and a portion of the sub- 
station equipment is on the ground and installed. 

As mentioned jn earlier issues of the ELECTRICAL 
Review, the present electrification is the largest and 
most important development of this kind now under 
way. Added to the 441 miles of previously electrified 
line from Harlowton, Mont., to Avery, Idaho, it will 
give this progressive railroad about 660 miles of elec- 
trified trunk line through the Rocky and Cascade 
Mountains and neighboring ranges. 


E Mitwatkee & St of 218 miles of Chicago, 


SUBSTATIONS. 


The eight substations, which are situated at an 
average distance of 28 miles apart, are of brick con- 
struction with flat roofs covered with tar and gravel, 
except that two of them in the regions of heavy snow 
have sloping roofs covered with a special roofing com- 
position. Each substation will have two or three bun- 
galows adjoining it for the operators. 

Beginning at Othello and proceeding westward, the 
substations are named in the following order: Taun- 
ton, Doris, Kittitas, Cle Elum, Hyak, Cedar Falls, 
Renton and Tacoma. The substation Jocation in each 
case corresponds to that of the regular railroad station 
at the respective towns. 


POWER LINE CONSTRUCTION, 


At Taunton substation, which is 9.2 miles west of 
Othello, “a connection is made with the Long Lake 
hydroelectric station of the Washington Water Power 
Co., by a 110,000-volt transmission line 170 miles in 
length: and at Cedar Falls substation with the Sno- 
quaimie plant of the Puget Sound Traction, Light & 
Power Co. by a transmission line about 10 miles in 
length. The latter company is building a new substa- 
tion at its Snoqualmie plant in which to step up the 
generator voltage to 110,000 for transmission to the 
Milwaukee railway company. The Puget Sound Trac- 
tion company's new substation will contain three 4500- 
kv-a. transformers, of General Electric type, and one 
in reserve, all to be outdoor installations, to be com- 
pleted by Julv r. It will also include a special type 
of large disconnecting switches being furnished by the 
Electrical Engineers’ Equipment Co., of Chicago. The 
Milwaukee company, as in its previous electrification 
work, 1s constructing its own transmission tie lines. 

In this power-line construction the Milwaukee 
company will have between Taunton and Cedar Falls 
a 6-strand No. 00 copper cable with a hemp center, 


making a 133.000-circular mil cable having a diameter 
of 0.446 in. The line from Cedar Falls to Renton and 
Tacoma, via Snoqualmie Falls, has six strands and a 
hemp center, with a cable diameter of 0.938 in. The 
Long Lake-Taunton line consists of seven No. 8 wires, 
giving a cable diameter of 0.3855 in. and 115,000 cir- 
cular mil area. 
SUBSTATION EQUIPMENT. 


The Milwaukee company erected its own substa- 
tion buildings, which are T-shaped, providing for a 50 
by 84-ft. high-tension room in the rear, and a 30 by 
Oo-ft. room in front for motor-generator set. Taun- 
ton, Doris and Kittitas substations are being equipped 
by the Westinghouse Electric & Manufacturing Co. 
and those at Cle Elum, Hyak, Cedar Falls, Renton and 
Tacoma are being equipped by the General Electric 
Co. Those at Taunton and Tacoma are 2-unit sta- 
tions, with the two units to be installed. Doris, Hyak 
and Cedar Falls are 3-unit stations, with two units 
installed in each case. Cle Elum and Renton are 
2-unit stations with one unit installed in each one. 
These are all 2000-kw. units. 

The purpose herein is to describe the equipment in 
one of the substations installed by the Westinghouse 
Company and that in one of the substations installed 
by the General Electric Co. as typical of the two types 
of installations. 

TAUNTON SUBSTATION, 


The Taunton substation, which is supplied with 
Westinghouse apparatus, contains two oil-insulated, 
self-cooling tubular type transformers for indoor serv- 
ice. These are shell-type transformers rated at 2500 
kv-a., 3 phase, 60 cycles, with high-voltage winding 
for 102,000 volts, and low-voltage winding for 2300 
volts. Additional taps are provided on the high-ten- 
sion winding to give 97,200 and 92,400 volts at full 
capacity. Taps for 1150 volts are provided on the 
low-tension winding to afford the starting voltage for 
synchronous motor of the motor-generator sets. The 
transformers are connected in star on the high-voltage 
side and in delta on the low-voltage side. Each trans- 
former is connected to and has the corresponding 
capacity for supplying one motor-generator set. 

The high-tension windings are made up of flat coils 
to keep the voltage stresses between coils low. Each 
coil is wound with layers of thin copper ribbon, which 
is bare, but as the coil is wound the conductor is auto- 
matically insulated with lavers of paper and cloth 
applied through a folding too]. 

Taps in the high-tension winding are placed in the 
body of the winding instead of at the ends where they 
would be exposed to the effects of line surges. The 
low-tension coils are made up of rectangular copper 
conducters in multiple. each one being covered with 
two layers of cotton(insulations |) The transformer 
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tanks are of boiler plate, having a cover bolted to the 
top, with a gasket between tank and cover, making 
them air tight. 

The leads and taps from the high-tension coils are 
connected to the terminals, the latter being carried by 
insulating supports mounted upon the barriers be- 
tween the coils, forming a terminal arrangement free 
from grounded supports. The three high-tension leads 
are carried through the cover by bushings of the con- 
denser type. The five low-tension terminals are 
brought through suitable bushings in the cover, the 
terminal boards being mounted inside the transformer 
case. 

This substation contains two motor-generator sets, 
each consisting of two 1000-kw., 6-pole, 1500-volt, 
direct-current generators connected in series and 
driven by a 3-phase, 60-cycle synchronous motor. The 
motor and two generators are on the same shaft and 
bedplate. There is an exciter at each end of the shaft, 
one for the generators and one for the synchronous 
motor. The normal full-load output of each set is 
2000 kw., at 514 r.p.m., 3000 volts, 667 amp. The 
exciter for the generators is rated at 10 kw., 125 volts: 
the exciter for the synchronous motor is rated 30 kw., 
125 volts. It has a special winding, arranged to auto- 
matically hold the power-factor on the motor at 95% 
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tendency to flash or “buck” over at the generator com- 
mutators. 


' CepAR FALLS SUBSTATION. 


The following is a brief outline of the Cedar Falls 
substation equipped by the General Electric Co. It 
has two 2000-kw. motor-generator sets, two 2500-kv-a. 
step-down transformers, and switchboard equipment. 
This company’s oil-cooled transformers have steel plate 
tubular tanks and tħe high-voltage winding has ap- 
proximately 5% taps. The low-voltage winding is 
provided with approximately 50% starting taps in the 
same manner as those in the Westinghouse equipment. 
The oil switches can safely protect the machines and 
feeders under short-circuit conditions, provided the 
total rated capacity available on busbars or circuits to 
which switches are connected does not exceed specified 
limits. The 110,000-volt circuits of the power com- 
pany and the railroad transmission lines are controlled 
ky large circuit-breakers, while the transformers are 
controlled by 100-amp. circuit-breakers. These oil 
creakers are operatéd from panels located in the'mid- . 
dle wall in a similar manner to those of the Westing- 
house substations. 

The two motor-generator sets, each consist of one 
2300-volt, 2500-kv-a., 3-phase, 6o0-cycle synchronous 


One of the Baldwin-Westinghouse 240-Ton Electric Passenger Locomotives for the Chicago, Milwaukee & St. Paul Railway. 


leading when delivering maximum load, with provi- 
sions for adjusting the power-factor setting to give 
unity or leading power-factor between one-half and 
full load. 

The power company's feeders are controlled by 
110,000-volt, 200-ampere, remote-controlled, hand- 
operated oil circuit-breakers, having a very high ulti- 
mate rupturing capacity at the arc. These are pro- 
vided with bushing-type current transformers oper- 
ating the protective relays, Each oil circuit-breaker is 
controlled from a panel located in the middle wall and 
on which is mounted the controlling, operating and 
indicating mechanism and disconnecting switch. The 
incoming power line and railroad 3000-volt feeder 
lines are equipped with static voltage detectors. The 
main switchboard contains nine panels. There is one 
resonant shunt to be connected across the 3000- 
volt direct-current busbars, to be so proportioned as 
to shunt out the harmonics set up in the machines by 
. slot action. 

A unique feature is the Westinghouse flash sup- 
pressor, which device consists of a combination of 
electrically operated switches that function to create a 
short-circuit across the collector rings provided on the 
armatures of the direct-current generators, imme- 
diately upon any sudden rush of current beyond that 
for which the combination is set. The effect is to kill 
the direct-current voltage instantly and suppress any 


motor, started from transformer taps, and direct- 
connected to two 1500-volt, 1000-kw. generators, con- 
nected in series for 3000 volts direct current, and two 
125-volt exciters rated at 30 and Io kw., respectively. 
The switchboard, as in the Westinghouse stations, 
consists of a panel for each of the motor-generator 
sets, panels for two 3000-volt direct-current feeder 
circuits, storage-battery panel, auxiliary light and 
power panel for station use, a panel for power-limiting 
equipment and one for the power company meters. 


DIRECT-CURRENT FEEDER LINES. 


The 3000-volt direct-current feeder lines are con- 
tinuous between substations, with taps to the trolley 
line at intervals of 1000 ft. The return circuits are 
made up of a No. 4/o copper cable strung on the 
feeder-line poles connected to the running rails at 
intervals of 8000 ft. The purposes of this cable are 
to prevent interruption of circuit and dangerous volt- 
age at rail joints in case of the breaking of bonds. The 


running rails also transmit the current nectssary for 


automatic signaling, so that the only cross connections 
between main-line tracks will be the reactance bonds in 
connecting with the signals. 


TROLLEY CONSTRUCTION, 


The trolley construction is of the catenary type 
and consists of two standard: No2,4/o1grooved copper 
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wires, hangers for which are alternately spaced and 
separated for each wire by an average distance of 15 
ft., there being no rigid connection between the two 
wires. This construction provides the flexibility of 
support, affording the increased trolley contact surface 
and current-carrying capacity required by high-speed 
conditions. On passing tracks and yard tracks only 
one trolley wire is being provided. The normal height 
of trolley wires above the top of the rail is 24 ft. 2 in.; 
the minimum height, applying to bridges and tunnels, 
is IQ ft. 


POWER INDICATING AND LIMITING SYSTEM. 


A power, indicating and limiting system, apparatus 
for which will be furnished by the Westinghouse com- 
pany. will be installed. The purposes of this system 
are similar to those of the system already in successful 
operation for some time on this railroad’s electrified 
Rocky Mountain divisions in Montana, and consist of 
first, providing a convenient means of measuring and 
recording at one specified point, the dispatcher’s office, 
the total power required to operate the newly electrified 
territory; and, second, providing the means, by auto- 
matic lowering of the direct-current substation voltage 
of limiting the maximum demand, or, if desired, the 
output of a particular substation to a certain predeter- 
mined amount. The indicating and limiting apparatus 
in the substations and the dispatcher’s office is con- 
nected by a circuit consisting of two No. 8 B. & S. 
copper wires mounted on the trolley poles. This cir- 
cuit extends from the most easterly substation, Taun- 
ton, through each succeeding substation to the dis- 
patcher’s office, and its frequency in any portion is 
dependent on the load in the substations east of that 
portion. The final frequency at the dispatcher’s office 
is thus dependent on the total load on all substations 
and this feature forms the basis of the design of the 
system, details of which will shortly be completed. 


ELECTRIC LOCOMOTIVES. 


Fifteen electric locomotives are being built for 
passenger and freight train service on the electrified 
line above described. Ten of these are being built by 
the Westinghouse Electric & Manufacturing Co., and 
five by the General Electric Co. 

The five through passenger locomotives to be deliv- 
ered by the General Electric Co. will each be equipped 
with steam heater, train-lighting apparatus, and 12 
gearless motors; two 4-axle rigid trucks, and 3-axle 
zuiding trucks. The heating equipment is installed in 
a separate cab in the center. The portion of the cab 
extending towards the end of the locomotive from the 
operating cab will have a rounded form more or less 
resembling the shape of the present steam locomotive 
ahead of the engineer’s cab. The locomotives will, of 
course, be capable of operating equally well in either 
direction. 

The Westinghouse passenger locomotives will con- 
tain two main running gears, each having a 4-wheel 
guiding truck, three driving axles in a rigid wheel base 
and a 2-wheel trailing truck. The whole running gear 
will thus be composed of two Pacific type running 
gears coupled together with the 2-wheel trucks on the 


adjacent ends. A single cab will be mounted upon the | 


running gears. The motors will be of the twin-arma- 
ture 4-pole tvpe, having two armatures connected per- 
manently in series and carried in a common frame. 
The two armatures will be geared through a single 
gear to a quill surrounding the driving axle and car- 
ried in bearings in the motor frame. This quill drive 
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is the same in principle as that used on the New York 
& New Haven locomotives. 

No freight locomotives will be purchased, as the 
present locomotives used for passenger service will 
have their gears changed so as to adapt them for 
freight service. The passenger service, both on the 
present electrified zone and in the district west of 
Othello, will be handled by the new passenger locomo- 
tives above referred to. Each passenger locomotive 
will have a capacity corresponding to that required to 
haul a load of 960 tons, or about 12 cars, in a continu- 
ous run over any part of the profile between Harlow- 
ton, the eastern terminus of the present electrification, 
and Tacoma and Seattle, the speed varying irom about 
60 miles per hour on the level to about 25 miles per 
hour on the heaviest grade. All locomotives will be 
equipped with control permitting of regeneration on 
down grades. : 

The electrification, both with respect to engineering 
and construction, is being handled by the railroad’s 
electrification department, reporting to General Man- 
ager H. B. Earling; R. Beeuwkes is electrical engineer 
in charge and F. B. Walker is superintendent of con- 
struction. 


— 


MINIMUM CHARGE ELIMINATED BY NEW 
YORK COMMISSION. 


The Public Service Commission for the First Dis- 
trict, New York, has approved an opinion by Chair- 
man Charles Bulkley Hubbell and has decided that the 
Bronx Gas & Electric Co. is violating the law in exact- 
ing from its electric customers a minimum charge of 
$1 per month when the total consumption of any single 
consumer during a particular month, multiplied by the 
rate at which that consumer buys current, does not 
equal-the minimum charge. The maximum price 
which this company may charge is 12 cents per kw-hr. 
for electricity. Chairman Hubbell found that the im- 
position of a maximum charge would have the effect 
in some instances of raising this rate, and hence would 
be illegal. The commission, on the chairman’s recom- 
mendation, directed that the company remove the min- 
imum charge from its tariff schedules and if the com- 
pany failed to obey this order that counsel to the 
commission should institute mandamus or injunction 
proceedings against the company to compel compli- 
ance, 


ELECTRICALLY ILLUMINATED CHRIST- 
MAS TREE IN WAR ZONE. 


Coblenz saw its first electric Christmas tree on 
Christmas eve. It was set up in the plaza along the 
Rhine, directly in front of the headquarters of the 
Third army. The tree, which was 40 ft. high, was 
decorated with red, white, and blue ribbons and was 
trimmed by army nurses. It was placed in position 
by members of the Thirty-seventh engineers. 

Red, white, and blue incandescent lights covered 
the tree, at the base of which in letters 3 ft. high, was 
the insignia of the Third army. The electricity was 


furnished by a portable plant taken to the spot by the `’ 


.smerican troops. 

The Seventy-third field artillery gave a concert 
when darkness fell and the tree was lighted up. 

The large building housing the headquarters of the 
Third army, as well as smaller structures erected by 
American troops, all bore crosses, which_were lighted’ 
the evening before Christmas and Christmas evening. 


January 4, 1919. 


19 


Power and Torquein Electric Motors 


First of a Series of Articles Discussing the Principles 


of Different Types of Electric Motors on a Common 


Basis and Giving a Simple Means of Comparison 


By JUSTIN LEBOVICI 


During 1916 we published two series of articles by Mr. Lebovict on “Alternating-Current Motors” and “Alternating- 


Current Motor Windings.” 
mathematics. 


These articles gave a well illustrated and clear discussion of these subjects free from higher 
Our readers will, therefore, be interested in the present serics of articles, of which this first one deals with 


fundamental principles, their application to the different types of motors following. 


explains anything; we consider science rather 
as a “shorthand description,” as an “economy 
of thought.” It should then be expected to see the 
different types of electric motors treated on common 
principles. The performance of the alternating-current 
induction motor is usually described by means of the 
rotating-field theory. The “equivalent circuit” dia- 
gram is deduced and the circle diagram covering the 
motor behavior is readily obtained by this method, but 
the physical principles underlying the motor charac- 
teristics are lost sight of. Students familiar with only 
the rotary-field theory consider the induction motor as 
operating on principles entirely different from those 
of the direct-current motor and when confronted with 
new problems are not able to go back to fundamental 
principles for their solution. 
It is the intent of this article to show that the per- 
formance characteristics of the induction motor and 
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Fig. 2. 


Fig. 1. 


the “equivalent circuit” can readily and most easily be 
obtained by the application of those principles with 
which we are familiar from the direct-current ma- 
chine and the static transformer operation. This 
method, introduced by Potier and Gorges, developed 
by McAlister, Fynn and others, has found wide appli- 
cation in the treatment of the single-phase commutator 
‘ motor, but is very seldom used in the treatment of the 
most widely used motor, i. e., the polyphase induction 
motor. 

The space and vector diagram has proven the best 


means of fixing our ideas when dealing with alter- 
nating-current rotating machinery and its underlying 
conventions will be considered first. The following 
conventions will be used in the diagrams: 

(a) A stator winding will be represented by a 
spiral S and its axis ¢, as shown in Fig. 1. 

(b) A rotor with its winding is represented by a 
circle C (see Fig. 2) or a circle C and a few small 
circles around its periphery to indicate the conductors 
constituting the rotor windings (see Fig. 1). For our 
consideration, the way in which the conductors are 
connected to a winding is immaterial. 

(c) If the rotor has a winding connected to a com- 


mutator, the brushes are represented in the diagram 


as sliding on the armature conductors. Any current 
flowing through the brushes, in the two-pole repre- 
sentation, is assumed to produce magnetization in the 
line joining the brushes and in the direction of current 
How. (See Fig. 2. | 

(d) A cross in the small circle representing the 
conductor indicates a current flowing from the ob- 
server; a dot indicates a current flowing towards the 
observer. (See Fig. 1.) 


Y 


Fig. 3. 


Fig. 4. 


(e) Dealing with the relative position of vectors 
in space we shall consider a position from left to right 
and from top to bottom positive, as shown in Fig. 3. 

(f) Dealing with the phase or time diagram show- 
ing the direction and magnitude of the various vectors 
relative to each other, we will assume that the leading 
vector is drawn counterclockwise with respect to the 
lagging vector. 

(g) Sinusoidal time values are assumed for all 
alternating quantities (or' only the fundamental is 
considered) in order to simplify matters. 

(h) The direction of the rotor rotation is indicated 
A an arrow accompanied by the letter-R, as shown in 

ig. 2, l i TOF 

(i) An emf. will be considered as magnètizing 
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along the same axis as the current that will result un- 
der its action when the circuit of the emf. 1s closed. 

(j) A flux magnetizing on a positive direction in 
the space diagram will be plotted along the positive 
axis in the time diagram. 

(k) Having agreed in conventions (e) and (f) 
(or, in other words, having decided on the directions 
of the positive axis in the space diagram and on the 
vector rotation in the time diagram) we are still free 
to assume one positive axis in the time diagram. The 
direction of the other positive axis in the time diagram 
will follow logically from the data of the problem 
under consideration as shall be shown in what follows. 


EMF.’S AND CURRENTS DUE To TRANSFORMER ACTION. 


Consider the short-circuited transformer shown in 
Fig. 4. Let I’, be the potential difference at the ter- 
minals of the primary winding having W, turns and 
let J, represent the current flowing through that wind- 
ing. J, can be looked upon as the vector sum of a 
magnetizing current /, lagging 90° behind I’, and of 


Fig. 6. 


a current /',, which is equal and opposite to the current 
I, flowing in the short-circuited secondary, the number 
of turns of which are H,, equal to the number of pri- 
mary turns. This is shown in Fig. 5. 

The current /, will produce flux along every avail- 
able path in inverse proportion to the magnetic reluc- 
tance of the path. The greater part (the flux of 
mutual induction) will link with the primary turns W, 
and the secondary turns W., the rest (the leakage 
flux) will link with HW’, only. Neglecting leakage, the 
mmf. (J, W,) gives rise to a flux ¢, in time phase 
with J, (see Figs. 4 and 5) and having in space the 
direction shown by the dotted line of Fig. 4. The 
mmf. (J,W..) will give rise to a flux ¢, in time phase 
with /,, threading the same path as ¢, and having the 
direction shown by dashes and dots in Fig. 4. The 
two fluxes ¢, and ¢, combine to form the resultant 
flux ¢ in phase with the magnetizing current J». The 
fluxes due to /, and /, are equal, opposite and thread- 
ing the same path. They combine and the only flux 
left is the flux of mutual induction ¢ produced by Jm. 

Besides the flux ¢ we have the leakage fluxes qi, 
linking with W, only and the leakage flux ¢). linking 
with W, only. 

The relations of voltage, current and flux existing 
in the transformer shown in Fig. 4 are represented by 
means of the transformer diagram, Fig. 6. ¢. in phase 
with Zm, represents the flux of mutual induction: 
ep, and êp, are the emf.’s induced in the primary and 
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secondary windings. The emf. ep, lags 90° behind the 
flux and is so shown in Figs. 6 and 7. The secondary 
emf. ep, is consumed by the secondary resistance drop 
lr, and the secondary leakage reactance drop 7.x, due 
to the leakage flux q),. | 

Neglecting the current covering the core loss, the 
primary current /, is the resultant of /, and /’,, as 
shown in Fig. 6. 

The primary impressed voltage I", has to overcome 


the voltage ¢p, induced by the mutual flux ¢, the reac- 


tance drop in the primary /,.,, due to the primary Jeak- 
age flux ġı, and the primary resistance drop /,r,, as 
shown in Fig. 6. 


EMF.’s AND CURRENTS DUE TO ROTATION. 


When the coil AB (see Fig. 3) is rotated so that 
its conductors -I and B cut the flux ¢ an emf. is gen- 
erated in the same. If the coil is closed, a current will 
flow through it. For clockwise rotation the direction 
of current flow will be as indicated in Fig. 8. 

Dealing with the armatures of common rotating 
machinery and considering the flux axis fixed in space, 
two cases of rotational emf.’s will have to be consid- 
ered. | 

(a) Emf.’s induced in the conductors of an arma- 


Fig. 8. 


ture between two points not fixed with relation to the 
Hux axis (e. g., the ordinary alternating-current gen- 
erator or alternator). 

Suppose that the two leads of the coil shown in 
Fig. 9 are connected to two slip rings, then the posi 
tion of the conductors A and B with relation to the 
fixed flux axis ¢ changes as the coil moves around in 
space. The emf. induced in the coil can be found 
from the fundamental law of magnetic induction 

= — d¢/dt. 

It is evident that the induced emf. e and the flux ¢ 
are in time quadrature and that the induced emf. lags 
behind the inducing flux. This has been shown in 
Fig. 10. 

(b) Emf.’s induced in the conductors of an arma- 
ture between two points fived with relation to the flux 
axis (e. g., between two brushes sliding on a commu- 
tator or in all conductors symmetrical to the flux axis 
of a squirrel-cage winding). 

Considering the emf. generated by rotation in all 
the conductors lying between brushes A and B in 
Fig. 11, fixed with relation to the flux axis æ, it is 
more convenient to use a modifi€ation of the Maxwell 
law of magnetic induction applied above. 

The emf. generated in each conductor is given by 
the proportionality 

e = Blv 
where B is the flux density in the aiy găp~l the Jength 
of conductor, and v the peripheraPspeed. 
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If the flux is constant and the speed uniform, the 
emf. will be constant and the current due to this emf. 
will be a direct current. 

If the flux varies while the rotor is turning and B 
changes from the value B to the value B + dB, then 
the emf. will change to the value e + de, and we ob- 
tain the relation 

e + de = (B + dB)lv, 
or, in other words, the emf. e will vary according to 
the same law as the flux varies and will be in time 
phase with the flux or 180° displaced from same. 

To obtain consistent results we have agreed to 
plot an e.m.f. of rotation magnetizing along a positive 
axis in the time diagram. 

Assuming the positive X axis in the time diagram 
Fig. 12 from right to left, it follows that the e.m.f. 
of rotation E generated in Fig. 11 and magnetizing 
along a negative axis in the space diagram will be 
plotted in the time diagram in the line with the flux ¢ 
generating same and along a negative axis. 


Fig. 10. 


Fig. 9. 
ey 

It is seen that considering all conductors symmet- 
rical to the flux axis the emf’s of rotation add up 
in space along an axis perpendicular to the flux; in 
Fig. 11 along the X axis, since the Y axis has been 
chosen as flux axis. 

The e.m.f.’s due to the pulsation of the flux ¢ on 
the other hand, add up along the same axis as the 
flux; in Fig. 11 along the Y axis. 


PRODUCTION OF TORQUE IN MOTORS. 


A conductor I centimeter lohg, carrying a current 
of i absolute amperes, placed in a magnetic field of 
density of B lines per sq. cm. perpendicular to the 
lines of force, is acted upon by a force F. The value 
of this force F in dynes is given by the formula 

F = Bli 1) 
Referring to Fig. 13, we see that a coil AB placed 
along a diameter is acted upon by a force ` 
f=2Bli W, 
where W, is the number of turns on the coil. 

The direction in which the armature will move is 
easily obtained by means of Fleming’s left-hand rule 
or any other mnemonic rule; it is indicated in Figs. 
13 and 14 by an arrow mark and the letter R. 

Assume that the motion results in a uniform rota- 
tion of n r.p.m.; then the peripheral speed will be 

v = 2r rn/ 
and the power output at the given instant 
= fv = 2 Bli W, v 
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It is known that through the rotation of the JV, 
turns in the field B an electromotive force e, is gen- 
erated by rotation, the value of which at the instant 
considered is 


e, = OW Bw aoon 4S es (3) 
Substituting (3) in (2) we obtain 
' e E E ET (4) 


Taking the sum of all values of p during one revo- 

lution we obtain the power output 
P = 3 p= E, Í cos (E.I) ..(5) 

where /:, is the effective value of e.m.f. opposing 
the e.m.f. producing I (generally called the counter 
e.m.f.); I is the effective value of the rotor torque 
current; cos (E,,1) is the cosine of the angle of phase 
displacement between E, and I 

From equation (3) it follows that E, is at every 
instant proportional to B, or in other words the 
counter e.m.f. and the torque producing flux are in 
time phase. 

In order to obtain the maximum torque the cur- 


Fig. 12. 


Fig. 11. 


rent-carrying conductor and the flux inducing the 
counter e.m.f. ought to be in time phase, for then cos 
(E,, I) becomes unity. 

Since the currents in Fig. 14 line up symmetrically 
around the axis XX, while the flux is symmetrical 
with respect to the axis YY, we further see that for 
maximum torque the rotor current axis and the flux 
axis should be in space quadrature. 

The power output as given by equation (5) is ex- 
pressed in watts and includes the rotor bearing fric- 
tion, the windage losses and other losses due to 
rotation. 

If we want to express the armature output in 
horsepower, we have to divide the expression (5) 
by 746 and we obtain 

hp = E, I cos (F,,/)/746 ... (6) 
but hp = T w/33,000 ) 
where T= force (F) in pounds X radius of Totor 
(r) in feet, and 

o = angular velocity in radians per minute 


= 2r n 
where n == revolutions per minute. 
Hence, 
T = Fr = 33,000 X hp./ (2r n) = 5250 X hp./n. . (8) 
and T = 33,000 E, I cos (E,,/)/(746 X 2r n) 

= 7.05 E, I cos (E,.])/n (9) 
But E.=—4f,W $10", where f, =pn/120 is the 
frequency of rotation, or 

Prig pn/120 X WX X 10-? ....... (10) 
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where p is the number of poles in the machine and ¢ 
the effective flux per pole in megalines or 10° lines. 

Substituting (10) in (9) we have © 

T =7.05 X 4/120 X pW ẹ I cos (E,, $) 10-? 
= 0.235 p W ẹ I cos (¢,/) 10-7 ........ (11) 

If the axis of flux and current are in the same 
direction in space as shown in Fig. 15, no torque can 
result since the conductors at the right of the line 
YY receive impulses in the opposite direction to the 
conductors at the left of the line YY. 

The counter e.m.f. E, in equation (5) does not 
necessarily need to be produced by rotation; the 
important point to keep in mind is that it is opposed 
in direction to the e.m.f. producing the torque 
current /. 

If the counter e.m.f. and torque current are in 
time quadrature, cos (E,, /) becomes zero and accord- 
ing to equations (5) and (9) the torque is zero. 


PRODUCTION OF ARMATURE CURRENT. 


The armature current 7 (see Fig. 14) in time phase 
with the flux @ adding up along the axis XX in space 
quadrature to the flux axis YY, gives rise to the motor 
torque by its.interaction with the flux @ as previously 
explained. | 

The current i is produced by applying an e.m.f. 
to the armature winding. In the motors in common 
use the e.m.f. is applied in one of the following ways. 

(a) The armature is provided with a coil or phase 
winding’ and ‘connected through commutator and 
brushes to a source of electric energy (see Fig. 2). 
This method is used in all direct-current motors. 

(b) An alternating current is supplied to the 
stator S magnetizing at the instant shown in Fig. 15 
along the axis YY in the direction top-bottom. As- 
suming that the flux @ 1s decreasing, then due to 
mutual induction and in line with Lenz’s law a current 
+ will flow in the rotor in such a direction as to main- 
tain the flux æ. The direction of the rotor e.m.f.’s 
€p is indicated in Fig. 15 and it is seen that the rotor 
magnetizes in the same direction as the stator. 

= It has been explained above that the currents pro- 
duced by e, and the flux ¢ cannot exert a torque. If 
torque should result, another flux in time phase and 
space quadrature to the currents produced by ep has 
to be produced. 

The common forms of machine employing this 
method for the production of the rotor current 1 are 
the squirrel-cage induction motor, the slip-ring (gen- 
erally all phase-wound) induction motors, and the 

® 
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commutator-type induction motors having the com- 
mutator brushes short-circuited along the YY axis. 
The rotor in Fig. 15 does not alter its relation 
with respect to the inducing members S, whether the 
former revolves or stands still, for the number of con- 
ductors at the right and left of the axis YY remains 
constant. : 
(c) The stator is connected to an alternating-cur- 
rent line. The rotor is short-circuited along an axis 
XX perpendicular to the stator axis YY, as shown in 
Fig. 16. No torque current can flow in the rotor due 
to the transformer action along axis XX since the 
currents due to transformer action add up along YY 
(See Fig. 15). If the rotor. is driven, an e.m.f. e, 
will be generated by rotation in the flux ¢ that will 
produce the exciting current in the closed rotor 


winding. The direction of e, can be found by 
means of Fleming's right-hand rule or some 
other mnemonic rule. For clockwise rotor ro- 


tation and positive direction of flux ¢, the current 
1, will magnetize from right to left as shown in Fig. 16 
producing the exciting or torque flux ¢,. The flux 
$r- in Fig. 16 can produce torque with the rotor cur- 
rent due to e, in Fig. 15 as will be explained later. 

(d) If the member S in Fig. 14 be connected to 
a source of current (e.g. by means of slip rings) and 
rotated, currents would flow in the rotor, e.g. as indi- 
cated in Fig. 16 whether the rotor is of the short-cir- 
cuited or commutator type. This method of produc- 
ing the torque current has been successfully utilized 
in some modern electric power transmissions for 
automobiles. 

(To be continued.) 


NORTHERN WHITE CEDAR ASSOCIATION 
TO MEET JAN. 21 AND 22. 


The twenty-third annual meeting of the Northern 
White Cedar Association will be held at the Hotel 
Radisson, Minneapolis, Minn., Jan. 21 and 22. At 
this meeting various matters of importance which have 
come up during the past year and other matters deal- 
ing with the future will receive attention. As thes& 
questions merit the closest consideration of every 
member, a full attendance is earnestly desired. 

In connection with this meeting it is expected to 
give a complete report of all stocks on hand as of 
Jan. 1, 1919. To facilitate in compiling this report. 
blanks will be sent out which the members are urged 
to fill in and return as quickly as possible. 


Fig. 15. 
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1919 ‘To Be Banner Year for Electric 
Cooking 


Lessons Learned from War Insure Much Wider Apprecia- 
tion of the Advantages and Economies of Electric Ranges 
and Appliances — Many Companies Plan Campaigns 


By GEORGE A. HUGHES 


President, Edison Electric Appliance Co., Ine. 


HE prevailing opinion among those who are in 
a position to know is that the coming year will 
mark one of the greatest advances in the use of 
electricity since the introduc- 
tion of this form of power 
and a careful analysis of the 
situation and its possibilities 
only tends to increase this 
belief. 

Numerous substantial rea- 
sons—any one of which in 
ordinary times would warrant 
such a prediction—held in 
check as they were during the 
war, now combine to bring 
about a condition which 
promises unparalleled pros- 
perity for this business. Al- 
though this condition applies 
to the entire electrical field 
and its effect will, no doubt, 
be felt by all, it is especially 
true of electric household ap- 
pliances, and of these the elec- 
tric range presents the great- 
est possibility. 

For several years the elec- 
tric range had enjoyed a re- 
markably steady growth. Its 
improvements had been very 
marked and the many difficul- 

. ties which were encountered 
were gradually overcome un- - 
til its place among the prin- 
cipal electric products was as- 
sured. During the last year 
of the war the introduction 
of electric ranges was re- 
stricted to locations where the savings in fuel, made 
possible by their use offset the expenditure of steel 
and other essentials required in their manufacture. 
This, of course, temporarily retarded its growth in 
some localities but at the same time has proven one 
of the greatest boosts it could receive. The acknowl- 
edgment by the War Industries Board that even the 
restricted production of these ranges was essential, on 
account of the savings which they made possible in 
food, fuel, labor and transportation, and the fact that 
their use in certain locations was strongly recom- 

mended by different Government agencies will un- 
doubtedly aid more in the introduction of electric 
cooking than several years of propaganda work under 
normal conditions. 

Aside from this stimulus, there are numerous other 
reasons which substantiate the belief that this will 
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prove to be the real banner year for the electric range. 

Perhaps the most prominent of these and the one 
which comes first to one’s mind is the extraordinary 
financial condition which ex- 
ists in this country today. The 
whole country has just passed 
through a period of unparal- 
leled prosperity when saving 
was properly regarded as 
patriotic. The great majority 
of our people. now relaxed 
from an era of strenuous ac- 
tivity, find themselves with 
enough money to afford many 
of the little conveniences 
which were formerly beyona 
their reach. And among these 
conveniences electric appli- 
ances and electric service 
stand foremost. What is more 
natural then than for these 
people to create an unpre- 
cedented demand not only for 
wiring but for electric ranges, 
irons, percolators, portable 
lamps and the other innu- 
merable appliances as well? 

Furthermore, the servant 
question is not going to be 
entirely solved by the cessa- 
tion of hostilities. The de- 
mand for women workers is 
as great now as ever, and wili 
probably remain so. Servants 
formerly were such because 
they had never been able to 
realize the extent of the free- 
dom which they did not enjoy. 
Once they are out of service it will be very hard to 
bring them again to the point where they will submit 
to it. Many housewives, therefore, forced to do their 
own work have quickly adopted the clean, convenient 
electric range in place of the foul-smelling gas or the 
coal stove with its many well-known failings. 

There is also an appreciable valley in the ordinary 
central station’s load which was filled during the war 
by the great demands of factories engaged in munition 
or other war work, but which is gradually increasing 
since this work stopped. In addition, many of these 
industrial plants accepted central-station service be- 
cause it was the quickest relief they could get and will 
now revert to their own plants again. It is an admit- 
ted fact that electric ranges offer the best means of 
filling this gap and jt»will not be at all surprising to 
find many more of ‘these)companies providing a sep- 


24 ELECTRICAL REVIEW 


arate rate for electric cooking in the course of this 
year. It is assured, however, that they will make an 
extra effort to increase their sales of these appliances 
and the higher wages now prevalent will more than 
compensate for extra cost of cooking with electricity 
even with the rates as they are now. 

Another fact to be considered and which cannot be 
too strongly impressed upon the central-station com- 
panies and contractor-dealers is that at present there 
is a great shortage of dwellings. This will mean that 
during the coming vear or two building activities will 
reach their highest mark. New subdivisions, sections 
and even towns will be built up complete, especially 
in the vicinity of the newer industrial plants. These 
will all be wired when they are being constructed. 

Coupled with this increased building activity and 
giving it added significance is the prevailing condition 
among the gas companies. In regard to extensions 
these companies were much more seriously atfected by 
the war than were the central-station companies and 
consequently will not offer the keen competition they 
formerly did in the matter of making extensions to 
their mains or providing additional capacity. 

It remains for the central stations and contractor- 
dealers, therefore, to seize this golden opportunity to 
introduce electric cooking into these new homes. If 
the owners and builders can be induced to provide 
these new buildings, at the time they are built. with 
the necessary capacity and outlets for electric ranges. 
this appliance can really be considered half sold. Nor 
will this prove as dificult a proposition as it at first 
appears to be. Builders, especially real estate men, are 
always on the lookout for innovations and new con- 
veniences to put mto their buildings as an additional 
feature. The cost of putting in the extra outlet 1s 
cheap compared with many other features on the mar- 
ket and there is no reason to doubt but that with a 
little missionary work on the part of the central sta- 
tions and contractors they will equip their buildings 
with these outlets. 

The advantages of the electric ranges are now 
thoroughly understood by the majority of people. That 
they really do affect a definite saving in fuel and food 
is an established fact. The fuel saving where hydro- 
clectric power 1s used as compared with a coal stove 
has been estimated at 9600 Ib. per year, and where the 
electricity is received from a steam power plant, 6450 
lb. per year are saved by the average family. The 
savings in food due to the fact that meats and many 
other foods do not shrink as much when cooked elec- 
trically as when cooking is done with gas or coal is 
from 8 to 15%. The claim that the electric range is 
neater, cleaner and healthier for use than any other 
form of cooking has never been questioned. The fact 
that it is an electric appliance is to the ordinary mind 
sufficient proof that it possesses these desirable 
qualities. 

Summing up all these features, in conclusion, the 
claim that this year will mark the real introduction of 
the electric range into the American household—that 
is, its introduction as the logical successor to the coal 
and gas range, is not only plausible, but probable. a 

opportunity which exists has never before existed: 

must be grasped now for it cannot be ascertained ne 
long it will endure. If lost, the introduction of these 
appliances will be a long, tedious process, while at 
present it 1s easy. The manufacturers can be relied 
upon to do their part in providing suitable publicity, 
etc., and it devolves upon the central stations and deal- 
ers, therefore, to push electric ranges into their proper 
place in the household. 


_ were divided thus: 
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REGULATIONS FOR ARC WELDING— 
BRITISH DRAFT UNDER DISCUSSION. 


British Admiralty Appoints Electric Welding Research 
Committee to Study Use of Welding in Shipyards. 


In view of the possibilities of the extensive appli- 
cation of electric arc welding in connection with ship- 
building, an Electric Welding Research Committee has 
been set up by one of the departments of the British 
Admiralty. It includes a number of unofhcial mem- 
bers representing important interests who offered to 
render voluntary assistance in the development of 
electric welding. The committee has had before it 
the question of regulations in respect of (a) safety to 
operators and (b) conditions of supply, and with a 
view to getting the benefit of the best available knowl- 
edge it was resolved to set the matter down for discus- 


. sion at one of the meetings of the Institution of Elec- 


trical Engineers. 

A special gathering was held in London, therefore. 
in December, at which H. M. Savers opened the sub- 
ject. He said that the British Home Ofhce had, so 
far, made no regulations, but was keeping an eye on 
the processes and wished to obtain the views of the 
industry. The British Board of Trade, likewise, had 
no regulations specifically dealing with welding, but it 
was clear that some modifications and additions to the 
existing regulations might be required. In both cases 
it was desirable that there should be no regulations 
issued which might be found to hamper progress. A 
very large and influential research committee that had 
been formed in the United States was communicating 
all its proceedings and reports to the British Ad- 
miralty Committee. These included discussions and 
reports on regulations. The British committee has 
drawn up a skeleton form of regulations based on 
experience in England and on the communications 
from America. These Mr. Savers laid before the 
I. E. E. meeting. He said that necessary regulations 
(1) Regulations affecting the 
safety of operators and workers.in their vicinity—(a) 
protectgon of operators and neighboring workers from 
the effect of the radiations from the arc: (b) protec- 
tion from shock. (2) Regulations affecting the re- 
habilitv and regulations of generating supply systems. 


ELECTRIC POWER CLUB TO MEET IN 
CLEVELAND. 


The meeting of the Electric Power Club. which `’ 
was scheduled to be held in Cleveland, Ohio, early in 
October, and which was postponed because of the 
influenza epidemic, will be held in Cleveland, Jan. 13. 
14 and 15. Headquarters will be at the Hotel Statler. 

Details of the program are not as vet available but 
plans are being made for a very interesting meeting. 
The sessions on Jan. 13 will be devoted largely to 
committee reports, and addresses and papers will be 
presented at the sessions on Jan. 14 and 15. 

C. L. Collens, of Cleveland, is president of the 
Ele ous Power Club, and Charles H. Roth, of Roth 
Bros. & Co.. Chicago, is secretary. 


INDEX TO VOLUME LXXIII. 


The semi-annual index to the ELECTRICAL REVIEW, 
Volume 73 (July 6 to Dec. 28, 1918) will be ready in 
a few days and a copy will be sent to every subscriber 
on request to the publishers, International Trade 
Press, Monadnock Dloek, Chicago. 
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Westinghouse Electrical Develop- 
ments During 1918 


Improved Types of Electrical and Related Machinery and 
Apparatus Brought Out by One of the Leading Manufacturers 


HE tremendous demands of war have permit- 
ted only the essentials to be supplied, leaving 
time only for such developments as were 

deemed necessary to help win the war. The great part 
that electricity and modern power machinery have 
plaved in this world holocaust is well emphasized in 
the following review of developments. 

Every effort was made to utilize existing standards 
in order to meet the urgent demands of the war for 
unusual quantities of apparatus on short periods of 
shipment. As a result, a marked tendency occurred to 
concentrate on the perfection of details of existing 
apparatus instead of bringing out new lines. All manu- 
‘facturers endeavored to increase their productive 
capacities in so far as practicable, by elimination of 
special manufacture. However, the Government had 
important problems to solve, and very gratifying re- 
sults were accomplished in conducting the required 
research and providing special machinery for their 
purposes. 


STEEL INDUSTRY. 


The war program in the steel mills has called for 
a decided change in the mill schedules, method of 
rolling and rate of rolling, due to the special variety of 
steel needed. One of the advantages of motor drive is 
the latitude permitted in operating conditions by virtue 
of speed adjustment, through a wide range, adjust- 
ment of control to utilize flywheel effect to the best 
advantage for various load conditions, and ability of 
the driving units to produce excessive torque to meet 
the demands of large mills, some of which are oper- 
ated without the use of the flywheel. The develop- 
ment of detail characteristics of the motor and control 
equipment to best suit the particular mill has been a 
factor in meeting the requirements in a very satis- 
factory manner with.increased tonnage in many cases. 

The question of electric power supply for large 
motor drives received broader consideration during the 
last few vears. Many plants analyzed their require- 
ments and future improvements from a complete plant 
standpoint, and so as to give each individual mi!l prop- 


osition the benefit of its real relation to the plant proper ` 


and to properly distribute general charges and en- 
able the advantages of the motor drive to be capita'- 
ized as a part of the general scheme of improvement. 
One of the noteworthy features of recent practice was 
the selection of large turbine units and a more liberal 
policy for general plant electrification. During the 
past year. turbines ranging from 15,000 to 20,000 kw. 
were selected for steel mills, as compared with 5000- 
kw. turbines, the average of units formerly installed. 
The Duquesne Works of the Carnegie Steel Co. 
installed a 15,000-kw. Westinghouse turbine this year, 
and the Mark Manufacturing Co. has recently placed 
a 12,000-kw. Westinghouse turbine unit in operation. 


THE CHEMICAL INDUSTRY. 


Noteworthy developnient occurred in the chemical 
industry, including many large plants for the manu- 


facture of explosives, chlorine gas, and a general line 
of chemicals, the majority of which were previously 
imported. The electrification of these plants was uni- 
versal, and with but few exceptions, central station 
power has been used, which not only facilitated build- 
ing of the plants, but also simplified the readjustment 
of industrial matters when the demand for the prod- 
ucts of these special plants is greatly reduced. 

Some of the more important improvements are as 
follows: The Hopewell (Va.) plant of the Du Pont 
De Nemours Powder Co., capacity of 1,000,0c0 Ib. 
smokeless powder per day, and the latest plant which 
it has installed, located at Nashville, Tenn., and 
known as the Old Hickory plant, which is of equal 
capacity ; each plant contains about 15.000 hp. in West- 
inghouse motors. In addition, a 60,000-kw. turbine, 
the largest power unit ever installed by an industrial 
plant, was put in service in nitrate plant No. 2, at 
Muscle Shoals, Ala. 


* TEXTILE INDUSTRY. 


There has been much activity regarding electrifica- 
tion in the textile industry during the past vear, and 
the prospects for future improvements are very favor- 
able. This, however, will depend largely on the ability 
of the central stations to furnish power. During the 
past few vears they have been confronted with un- 
usual problems that have limited their extensions and 
necessitated the postponing of much of their planned 
developments. With the resumption of normal busi- 
ness conditions, the textile industry will be able to 
secure additional desired power and thereby improve 
its plant operations. 


INDUSTRIAL POWER APPLICATION. 


Activity in metal working plants, especially in the 
manufacture of munitions, guns and shipbuilding, was 
very great. Individual motor drive on the machine 
tools was used almost exclusively for all the new 
plants constructed, as also were up-to-date safety-first 
controllers, the majority being of the magnetic con- 
tactor type. Practically all large planers installed were 
operated by reversing motor drive with automatic 
control. 

A number of new railroad shops were built, all 
equipped with modern motor drive, using automatic 
control both on the machine tools and on the cranes. 
The same remarks in regard to electric drive in metal 
working plants apply in these railroad shops. Two of 
such large shops, practically all the electrical equip- 
ment being Westinghouse, are the B. & O. shops at 
Cumberland, Md.. and Glenwood, Pa. 

Electric drive made considerable progress due to 
the fact that it 1s very much cheaper to make ice in 
electrically-driven plants than in steam plants. Plants 
now equipped with electric motors are making ice for 
42 kw-hr. per ton and are using central-station power 
on which thev obtain very good rates. This does 
awav,.of course, with considerable labor, such as fire- 
men, enginemen, etc. Svnchronous motorsshave also 
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been applied during the past year to ammonia com- 
pressors very successfully, and even more progress 
during the coming year is expected. : 
Considerable progress was made in the use of elec- 
tric shovels. Two large installations went into opera- 


tion—one by Hyro-Electric Commission of Ontario, - 


in which several large Bucyrus shovels driven by West- 
inghouse motors are being used to dig a canal around 
. Niagara Falls. This work is receiving a great deal of 
notice in the trade press and will undoubtedly result 
in the more general application and use of electric 
shovels over steam shovels. Another installation is 
that of the Chile Copper Co., in Chile, South America. 
The greatest progress made during the past year has 
been in the more general use of automatic magnetic 
contactor controllers and safety-first features, as these 
are now manufactured at such a low cost that they are 
becoming quite generally used in new installations and 
even on some oid installations are rapidly replacing 
the old hand starters and controllers. 

Activity in the small motor industry has progressed 
as formerly with certain restrictions in the commer- 
cial field. For domestic service, such as small motor- 
driven washing machines, house pumps, vacuum clean- 
ers, and sewing machines, the Government recognized 
that these are essentials and their manufacture was 
not greatly restricted. No manufacturers for any of 
this class of apparatus which are distinctly in the 
labor-saving class have found any difficulty in selling 
all they could manufacture, with limited supply of 
labor and material. High wages to skilled and com- 
mon labor increased the use cf these labor-saving 
devices by persons, who, prior to the war, were unable 
to purchase them. 

Contrasted with the domestic applications referred 
to are such applications as motor-driven refrigerators, 
talking and music machines, pianos, dish washers, etc., 
which, not classed as highly essential, were very largely 
eliminated, and many manufacturers have discontinued 
building them entirely. In the field of office equipment 
a large demand for general use of adding, calcu- 
lating, blueprinting, duplicating, and such machines 
took place. Advertising display devices were largely 
discontinued and the sale of ventilating equipments 
reduced. A good deal of activity occurred in motor- 
driven‘apparatus for use in the medical field, such as 
X-ray and massaging machines, orthopedic devices, 
vibrators, etc., as well as dental equipment. 

Perhaps the greatest activity has been in the use 
of small motors in machine shops, fabricating plants, 
shipbuilding plants, etc., with the use of electric drills 
and grinders. The demand was enormous, and the use 
of this apparatus hastened manufacturing processes 
which have been essential in war work. Electric drills 
and reamers have been used to a very large extent in 
shipbuilding plants. Small pedestal grinders employ- 
ing motors of 14 and 1 hp. have been used to a very 
large extent in machine shops. 

Obviously, during the past year, few new devices 
of novel nature employing small motors were devel- 
oped. All efforts have been toward simplifying and 
increasing production. In many cases the lack of 
materials has necessitated substitutions, and some of 
these may result in permanently altering the class of 
apparatus manufactured. It should be noted that a 
continuously increasing demand for small motor- 
driven machines equipped with low-voltage motors 
(30 volts), for use in connection with farm lighting 
plants exists. These are all direct current. 

The clothing industry was particularly active dur- 
ing the last year and a large amount of electrical 
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apparatus has been required both for the group drive 
of sewing machines and the individual drive of fac- 
tory and domestic machines. Red Cross work has 
stimulated the latter. The demand has principally 
existed in the manufacture of tents and uniforms. 


STOKERS. 


There have been little changes in the mechanical 
design of either the chain grate, overfeed or underfeed 
types of stokers during the past year. Higher stand- 
ards of settings came into force which, to a large 
extent, increased steam plant economy and capacity. 
Some of the large stoker installations of the past year 
involve the application of the multiple-retort under- 
feed type of stoker and large boiler units to operate 
under conditions requiring a quick change in load and 
excessive overload. 

The new extension of the Edison Electric Illu- 
minating Co., of Boston, just completed, covers the 
installation of four 1232-hp. boilers equipped with 
13-retort Westinghouse underfeed stokers, designed 
to develop 300% of normal boiler rating for periods 
of short duration. The Union Gas & Electric Co., of 
Cincinnati, Ohio, covering the installation of eight 
1262-hp. boilers equipped with 14-retort Westinghouse 
underfeed stokers, designed to operate at a combined 
boiler and furnace efficiency of 75% at normal boiler 
rating, and 65% efficiency at 300% of rating. was 
practically completed. The stoker equipment of the 
American Gas & Electric Co.'s plant, Windsor, 
W. Va., partially completed, is similar to that fur- 
nished the Union Gas & Electric Co. The Du Pont 
Co.’s plant at-Old Hickory, near Nashville, Tenn., was 
one of the largest stoker-installations of the vear, con- 
sisting of sixty-eight 8-retort underfeed stokers ap- 
plied to 823-hp. Stirling boilers. 


STEAM CONDENSERS. 


Early in the year the War Industries Board put a 
ban on the sale of surface condensers for land use on 
account of the shortage of non-ferrous tubes. The sur- 
face condenser business has, therefore, been practi- 
cally at a standstill. Orders placed before the restric- 
tion went into effect were completed. 

Notwithstanding this, there was made, during the 
year, another application of 100,000 sq. ft. of con- 
densing surface to a single generating unit similar to 
the New York Interboro unit. This is for the J. G. 
White Engineering Corporation, to go in the nitrate 
plant at Muscle Shoals, Ala. This surface is divided 
into four 25,000 sq. ft. shells, one under each ex- 
haust nozzle of the two-cylinder double-flow low-pres- 
sure elements. In the jet condenser field, the world’s 


_largest jet condenser, was placed in operation at Provi-- 


dence, R. I., in the plant of the Narragansett Elec- 
tric Co. This condenser is of the twin-jet type. 
Also, the world’s largest single jet condenser is under 
construction for the Alabama Power Co., capable of 
landling 13,000,0co0 lb. of Water per hour. 


STEAM TURBINES. 


The year has been a notable one in the small tur- 
bine field, due to the large amount of standard appa- 
ratus which has been manufactured, principally for 
government use on land and sea. Several hundred 
small direct-connected turbine generator units, of 10- 
and 15 kw. capacity for lighting the new merchant 
marine; a large number of geared turbine units for 


lighting destroyers; several hundred turbines for driv- 


ing centrifugal pumps on the merchant marine, and 
the usual quantity of generating units and auxiliaries. 
for central stations and(munition,plants were built. 
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The past two or three years’ tendency, and this 1s 
growing very rapidly, is to make use of geared tur- 
bine for driving small and moderate capacity genera- 
tors, pumps and blowers. The question of economy is 
cver important, and in making use of the moderately 
high-speed turbine with a reduction gear for driving 
relatively slow-speed apparatus very much better 
steam performances may be obtained from the tur- 
Line, than where the two pieces of apparatus are direct 
connected. Generating units of 25 kw. and upwards 
are of this type, and it 1s safe to say that during the 
vear 1919 the bulk of small turbines will be of the 
geared type for all purposes. The fact that 700 of 
these small units have been sold during the past year 
and’ a quarter indicates a big demand for them for 
commercial use as well as government. 


WoATER-\W HEEL GENERATORS. 


The Holter Plant of the Montana Power Co. is 
one of the largest hydro-electric developments of the 
West. This plant includes four 12,000-kv-a. vertical 
water wheel type generators, making a total plant 
capacity of 48,000-kv-a. The voltage is stepped up 
through Westinghouse transformers to 100,000-volt 
transmission lines, and the output distributed among 
the mining and metallurgical companies in Montana, 
and the Rocky Mountain electrified division of the 
Chicago, Milwaukee & St. Paul Railway. The East- 
ern Michigan Power Co. placed in operation the largest 
hydro-electric development in Michigan. This was 
the Junction development, located at Wellston. The 
power plant houses three 6250-kv-a., vertical, 30-cvcle 
Westinghouse generators. The voltage is stepped up 
to 140,000 volts, which is the highest voltage used in 
this country with the exception of the one or two sys- 
tems in southern California. 
= The largest capacity water wheel unit yet to be 
purchased, the 32.500-kv-a. machine for Niagara Falls, 
was sold during the year. 


LARGE TRANSFORMERS, SUBSTATION APPARATUS AND 
AUTOMATIC SUBSTATIONS. 


ne thing that contributed to the war program 
and that has also been a decided advance in the stand- 
ardization work on transformers was put through by 
the National Electric Light Association and the Elec- 
tric Power Club. Both of these bodies have adopted 
and published Standardization Rules on Transformers 

New developments in substation apparatus and 
equipment were curtailed to the extent that only those 
necessary for carrying on war work have been con- 
summated. 

The greatest difficulty encountered in supplying 
direct-current power for railway purposes has always 
been in the commutation of the converting apparatus 
when short circuits, inherent to this class of service, 
occur. As a result of experience during the last few 
years, various improvements in the design and appli- 
cation of converting apparatus together with minor 
protective features in switching equipment have over- 
come many difficulties in 600-volt work. The use of 
higher voltages, 1200 to 3000 volts direct-current 
for heavier work, naturally present conditions more 
adverse to the successful operation of converting ap- 
paratus. 

Experimental work aiming to reduce commutator 
and collector ring trouble has been in progress for 
many years, and there has been a tendency this year 
towards the adoption of brushes, especially for col- 
lector ring use, of a composition of graphite and metal 
comprising a larger percentage of graphite than 
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brushes formerly used. These brushes are showing 
marked improvement in operating results. 

Automatic substation switching equipment, while 
by no means a new development, has undergone many 
improvements during the last year and has increased 
in precision and reliability. The indications are that 
the development of automatic substation switching 
has come at a time when it may be an absolute neces- 
sity from a labor, if not from an economic, standpoint. 

The increasing tendency towards outdoor opera- 
tion, particularly for the higher voltage service, has 
influenced the development of outdoor voltage trans- 
formers for 20,000 volts and above. This develop- 
ment has been continued so that outdoor voltage trans- 
formers can be supplied for a lower voltage. 

It is often inconvenient or dangerous to run the 
high voltage lines to the building and to save the ex- 
pense for a substation influences the application of 
outdoor transformers which are made weather-proof. 
These transformers have all the latest features of 
high-grade transformer construction. 

The most :mportant development completed with- 
in the last year has been that of the 3000-volt, 2000- 
ampere magnetic blow-out air circuit-breaker with 
overload and under-voltage tripping devices for 
direct-current circuits. This breaker was develaped 
tor use in the substations of the C. M. & St. P. Rail- 
way Rocky Mountain electrification. 

In connection with the 3000-volt direct-current 
motor-generator sets in the substations of the C., M. & 
st. P. Railway, a flash suppressor has been developed 
to prevent flashing across the commutator upon the 
occasion of a short circuit on the direct-current line. 
A very high speed is necessary in killing or preventing 
the flash. This is obtained by automatically short- 
circuiting the three collector rings on the direct-cur- 
rent generator of the motor-generator set, upon the 
occasion of an extreme overload occurring on the 
direct-current line, and thus killing the direct-current 
voltage and preventing any flashing on the commuta- 
tor. The three rings are connected to the internal 
winding of the direct-current generator in a three- 
phase relation. A quick-acting overload on the direct- 
current side releases a trigger and allows the short cir- 
cuit contacts to be closed by the pull of a very strong 
spring. The “short” on the alternating-current side 
automatically operates to open the alternating-current 
breaker through its overload coils. The direct-cur- 
rent breaker also opens from the overload on its coils. 
Another circuit operated by the flash suppressor mech- 
anism opens the electrically operated field discharge 
switch. 

The most important development of the year in 
the field of lighting protection has been an improve- 
ment in the electrolytic arrester which will greatly in- 
crease the protection offered by this apparatus. This 
development is known as the impulse gap. An ordinary 
arrester requires a higher voltage to break down the 
gap on high frequencies than on normal low fre- 
quency. The sphere gap in connection with the elec- 
trolytic lightning arrester was a great improvement 
in providing for the discharge of the high frequencies 
of a static impulse at the same voltage as would cause 
a discharge on normal frequency. The impulse gap 
covers a further very large improvement by discharg- 
ing high-frequency impulses at a lower voltage than 
that required to break down the gap on normal fre- 
quencies. Protection is offered from high frequency 
and steep wave-front impulses and from those super- 
imposed upon the normal frequency wave in an op- 
posite diréctiot. °/This result$is “accomplished by in- 
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serting a middle point in the main gap connected to it 
on one side through a condenser only and to the other 
side through a condenser and a resistance. On low 
frequencies, due to the low capacitance of the con- 
densers, these circuits are balanced and the middle 
point assumes practically the same potential as the 
side of the gap to which it is connected only through 
the condenser, but a difference in potential between 
the middle point and the other side of the gap is main- 
tained by the high resistance of that side. Therefore, 
the gap to be broken is approximately only one-half 
of the main gap and the voltage required to break it 
down is relatively small. 

Another point of progress in all electrolytic light- 
ning arresters has been the use of the new scientifical- 
lv designed Faradoid insulators in all high-voltage 
horn-gap insulating supports. l 


STREET ILLUMINATION. 


, 


The chief progress in the art of street lighting 
quring the past year is to be found in the replacing 
of a large number of arc lamps throughout the coun- 
try by Mazda units of various kinds. The high can- 
dlepower series Mazda lamp is rapidly taking the 
place of the arc lamp in street lighting, because of its 
high efficiency, the superior quality of its light, and 
the absence of flickering and instability. The Luxsol- 
ite pendant containing an auto-transformer has made 
it possible to use the high ‘efficiency 15- and 20-ampere 
Mazda lamps on the 6.6-ampere distribution circuits 
regularly used for series street lighting. 


RECTIFIERS. 


In the realm of battery charging rectifiers the chief 
development has been the type for motion-picture 
projection work. The best projection is obtainable by 
the use of direct current from a steadv reliable source, 
and to make this commercially possible, the motion- 
picture rectifiers were placed on the market to convert 
the ordinary alternating current from a lighting circuit 
into direct current of a suitable voltage for projection. 


RaILway EQUIPMENT. 


Progress in the past vear has been in the direction 
of detail improvement of existing standard railway 
motor and control rather than radical changes in de- 
sign. The present line of railway motors, with the 
exception of those for heavy electrification projects. 
consists of seven standard motors, modern in every 
detail, such as light weight consistent with strength, 
fully ventilating, allowing maximum service to be per- 
formed without excessive heating or deterioration. 

It may be noted that real progress has been made 
in that reliable, established motors and control have 
been brought up to date, permitting standardization 
and consequent economy in repair parts, etc. 


TURBINE SHIP PROPULSION. 


The high-speed turbine with the floating frame re- 
duction gear, invented by Admiral G. W. Melville and 
John H. Macalpine, has proved its reliability not only 
for use on land, but marine service as well. The rec- 
ords of the Westinghouse Electric & Manufacturing 
Co. show that between November, 1915, and Septem- 
ber, 1918, 31 ships using this equipment had been put 
into service and of these, 23 have had no trouble with 
the propulsion machinery: four experienced some 
trouble due to improper lubrication, two to defective 
material, and one to errors in assembling the appa- 
ratus. None of these troubles was vital and all were 
of a kind that might happen to any machine. 

As large turbines are now being built which can 
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deliver to the shaft about 80% of the energy theoreti- 
cally available in the steam applied to them, it ts evi- 
dent that further improvements in the turbine itself 
will not materially raise this efhciency. Hence, in 
order to improve the performance of the ship's power 
plant, a matter of great importance in view of the 
rising cost of fuel, more attention must be paid to the 
auxiliaries, and the practice of the central-station engi- 
neer studied more carefully. 


AUTOMOBILE EQUIPMENT. 


During the past year the entire energies of the 
Westinghouse automobile equipment were devoted to 
War activities. Practically no purely commercial work 
was, therefore, undertaken, but on the other hand, 
considerable refinement and improvement in details 
were made possible, while the drastic treatment that 
the equipment received in military service added fur- 
ther proofs of its reliability. The line of starting 
motors for 1919 comprises five sizes suitable for use 
with engines of piston capacity ranging from 200 to 
1000 cu. in. These motors are supplied for cradle 
mounting or with either inboard or outboard S. A. E. 
flanges to he bolted to the engine pad. Two forms of 
pinion shift are available—the mechanical bendix 
(either inboard or outboard), and the electromagnetic 
gear shift. All of these motors are designed for oper- 
ation on 6-volt systems, but 12-volt apparatus can also 
be supphed. Two forms of lighting generators are to 
be standard in 1919; the third-brush and the cam- 
regulator tvpes, 

In the third-brush generator, the current delivered 
is regulated in accordance with the car speed. After 
thi. exceeds the cut-out speed, the current delivered by 
the generator increases rapidly until a maximum point 
is reached; then the current decreases as the speed of 
the car increases, thereby permitting running at high 
speeds for long intervals without charging the battery 
at a high rate. This type of generator is’made in 
capacities of 12 and 15 amperes at 6.5 volts and is 
supplied for either flange or cradle mounting. 

The cam-regulator generator is unique in that it 
regulates the voltage and not the current—that is, it 
keeps the voltage constant at all car speeds above cut- 
out speed. The result is that the current delivered by 
the generator depends solely on the condition of the 
battery, being large when the battery is discharged and 
decreasing as the battery fills up. When the battery is 
fully charged it receives merely enough current to 
keep it gassing slightly 


MINING. 


As war industries have been favored, and maxi- 
mum and immediate results desired, standard equip- 
ment has been adapted to the application rather than 
the construction of special equipment for their require- 
ments. Even on this basis, some new equipment has 
been produced and other kinds are in the course of 
manufacture. TLow-height storage battery and com- 
bination locomotives for gathering service in low coal 
mines have been put to work. A complete new line of 
standardized storage battery locomotives with new 
features of construction are ready for the market. 
New features such as reel resistors, guide block. etc., 
haye been added to the Westinghouse motor-driven 
conductor cable reel for gathering locomotives. 

Particularly for the coal mining field, new motor 
generators have been brought out to meet the exacting 
operating conditions, such as extra overload capacity, 
power-factor correction and ability (to: .commutate 
heavy overload peaks. : ) i 
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Today and Tomorrow 


HE year that has passed was a year of super- 
T effort, the adoption of policies and practices for 
the attainment of a specific purpose—the win- 
ning of the war. It was a year of restrictions and 
regulations, and strict adherence to them in spirit and 
practice. The year now with us will be a vear of 
adjustment, another year with a fixed purpose—pre- 
paredness for what lies ahead. 

Looking back over what was done and the way it 
was done, one cannot but: wonder how manv of the 
practices and innovations the year brought about will 
remain. To what extent shall we profit by the lessons 
learned, or shall we forget the gain that came from 
centralized effort, unity of purpose, co-operative com- 
petition and the co-ordination of interests and econo- 
my? These things were necessary for winning the 
war. To a large extent they make for increased effi- 
ciency and better conditions in prosecuting the under- 
takings of peace. Shall we go back to the old free 
ways of extravagance of living, of spending, of 
wasting, of exerting individual responsibility ; or shall 
the new ways remain in part at least, with their re- 
strictions on the individual and the community’ How 
much shall we profit permanently by the war? 

The past year was complex. The coming year may 
be more so. The past year gave rise to technical, 
financial, economic problems of materials, of men, ot 
policies. The year now commencing brings with it 
primarily the problem of men and nations. 

The “balance of power,” a much used phrase in 
world events today, means more, it would seem, than 
is ordinarily understood in the average mind. In 
Europe, the balance of power means the strength of 
nations, the settlement of boundaries, the distribution 
of monarchial and national power. But we have here, 
also, this vital problem of the hour, the “balance of 
power.” It is the problem of the hour, the problem of 
this year, a year of readjustment. And it is a problem 
here in America that is as important for our peace as 
is that other balance of power for the peace of Europe, 
and the peace of mind of the world. 

The balance of power must be a mighty factor in 
our national existence and’ immediate future. The 
balance of power may come by agreement, by strategy 
or by might. But the balance of power must be main- 
tamed, and it must be maintained stable. The balance 
of power referred to is that of capital and labor; of 


unionized labor, the capitalist and the middle-class ; the 


open shop and the union; “big business” and the small 
businesses; private or Government ownership; gov- 
ernment hy which the people exist for the state or 
by which the state exists for the people. These are 


some of the vital questions in which the balance of 
power is shifting and may ebb and flow during the 
coming months of readjustment for industrial peace 
or strife. | 

America’s “splendid isolation” is no more. The 
world under modern conditions of democracy, of 
leagucs of nations, of wireless, and airplane and sub- 
marine, of national trade, of immigration and extradi- 
tion, does not permit of national isolation except by 
ostracism. We have assumed new responsibilities that 
must be met, responsibilities that devolve upon the 
individual, the nation and humanity. 

For the future we hope for wise readjustment 4nd 
broadening vision, of revival and restoration of rav- 
aged lands, fulfillment of world justice and the com- 
ing of a lasting world peace. 


Purchasing Coal on Specification 

T IS a long time since consumers accustomed to 
| purchasing their coal on specification were able to 

enforce adherence to their specifications. In fact, 
specifications where existent, and coal has been pur- 
chased òn, specification in far too few cases, have meant 
little for many months, because it has been a matter 
of taking whatever coal could be obtained rather than 
picking and choosing. 

Relief of the railroads, encouragement to coal pro- 
duction and protection to the consumer gave rise to 
the zoning of coal and the fixing of maximum prices 
by the Fuel Administration. The result was that the 
maximum price of a ton of coal became the same 
Whatever its heating value or however prolific its 
trouble-making characteristics. Coals high in thermal 
units, comparatively free from intrinsic impurities and 
without needless extraneous non-combustible have had 
dirty, high-ash coals placed upon a par with them so 
far as price was concerned. The clean-coal ruling 
changed matters somewhat for thé better, but the price 
of coal remained fixed on the basis of ton weight and 
not upon its value as a fuel free from objectionable 
properties. 

Conditions are now changing. The zoning of coal 
for distribution and utilization is gradually being modi- 
hed and made less exacting, thus permitting of greater 
latitude in choice of coal purchased. Powerful influ- 
ences—soine the natural consequences of the times and 
some the effect of strategy on the part of large coal 


‘users—are already at work tending to break down the 


price of coal and the restrictions placed by the war- 
time measure of zones. Competition is beginning to 
come again in the sale of coal, and when this is the 
case, and the price becomes dependent upon supply 
and demand, the purchase of jcoat on specification will 
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come again. This means the price of coal will vary 
according to its heating value and freedom from im- 
purities and their effect upon combustion; investment 
and cost of handling will be capitalized. 

Meanwhile, every coal user of any magnitude can 
to advantage commenée to consider the coals available 
for his use, and their relative cost on the basis of 
thermal units and residue disposed of. The Bureau 
of Mines has covered the important shbject of coal 
testing and its purchase by specification in a simple 
but sufficiently complete wav to serve the general pur- 
pose. All coal users should familiarize themselves 
with this important subject and prepare to go into it 
seriously as soon as conditions permit. It might be 
pointed out in passing that coal analysis is an art, and 
those that cannot afford to do it themselves will usually 
find it financially worth while to retain someone who 
specializes in this work. This latter procedure is often 
the wiser one. | 

The purchase of coal should be a business proposi- 
tion from first to last. And when it is, coal will be 
purchased on specification, deliveries will be carefully 
and religiously tested, and the specifications rigidly 
enforced. Then, and then only, will the business of 
buying coal be founded upon a sound, rational and 
business-like basis. 


Sharing the Profits 


NE of the most pleasing, and at the same time 
() most promising, signs has been the Christmas 
bonus given by so many employers to their 
emploves. The annual bonus may stand for prosper- 
ity and profitable accomplishment or indicate a sound 


far-secing policy of the employer. The very general 


prosperity of the last vear or two has resulted in large 
profits for many companies. And these profits have 
in many cases, and justly, gone toward benefitting the 
workers as well as contributing to the dividends of the 
stockholders or the coffers for the Government’s 
excess profit tax. 

When we read of the award of, bonuses we hope 
thev do not merely indicate extreme prosperity, but 
rather that the employer of labor is beginning to un- 
derstand better his employes, and that from this under- 
standing is coming a policy that spells well for the 
future harmony of American capital, industry and 
labor. The student of the times cannot help but see 
the tendencies that are dawning in the industrial 
and labor worlds, capital on the one hand and labor 
on the other, each sparring for a position as two 
armies instead of a league of powerful forces with 
but one purpose. | l 

The worker knows, it is the theme of the soap-box 
orator, that there is profit in his hire. It must be so, 
but a small share in that profit would go a long way 
toward laying discontent at rest and allaying anar- 
chistic tendencies of those-that toil for hire. The argu- 
ment is often made that the employer takes the risk 
whereas the employe is concerned only with the wage 
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for his toil, and therefore that profit or loss as the 
case may be, resulting from the hazards of the under- 
taking which the emplover assumes entitles him to 
profit or loss. 

The bonus or some form of profit sharing is 
prone to play an important part in the labor problems 
of the future. Much has already been done in this 
regard in Europe, with satisfactory results. The 
marked increase of the strike epidemic, often the only 
wavy of making one’s wants known when “there is 
nothing to arbitrate,” might indeed be alleviated if 
the employe were given a share in the profits of his 
toil in the form of a bonus or as a stockholder, in 
which case he would share in either profit or loss. The 
rapid growth of the bolsheviki movement, and the 
growing discontent of the working classes, is made 
possible only because of continual bitterness against 
capital and the emplover of labor. One of the greatest 
losses to capital is the incessant movement and roam- 
ing of the worker. Some form of profit sharing acts 
as a powerful stabilizing influence and a very real 
incentive for staving with the job. Profit sharing has 
the very great advantage over the wage increase in 
that the amount of the share in the profits can rise 
or fall according to the net revenue of the employer, 
whereas salaries cannot very well do this without en- 
couraging labor to roam. 

The giving of bonuses or similar form of profit 
sharing will do much, perhaps more than anything 
else that occurs to us, to prevent strikes, settle diffi- 
culties, quell discontent and bolshevikism in the em- 
bryo stage, and discourage the roaming of labor from 
place to place. The bonus ts a bond, a valuable bond, 
between those that work for profit and those that 
profit by putting their capital to work and the work 
of others; it brings the human element into industry 
and brings emplover and employe closer as man to 
man. Profit sharing spells satisfaction, justice and 
harmony for mutual benefit. We hope to see it attain 
a more prominent part in American industry. 


Making the Boiler Room Automatic 


ACHINES are replacing men wherever possi- 
ble. Without mechanical apparatus the results 
obtained by the most modern and the largest 

power plants of today would not accrue. In the 
boiler rooms the tendency is not only to reduce man- 
power upon a boiler horsepower basis, but to allow 
brain to take the place of brawn. 

Even more in the future than at present will fitness 
for power-plant operation depend upon mental in- 
stead of physical qualifications. This is only possible, 
of course, because mechanical apparatus has come 
into the wide use it has; and because the benefits 
of operating a power plant with more brain and less 
brute force are coming to be realized more and more. 
It is sustained, not sporadic, results that make for 
economy. The striving for economy and _ efficiency, 
therefore, dictates the use of apparatus, that, will bring 
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sustained and uniform results. Human effort is not 
sustained. It is by no means uniform. It is usually 
far from reliable because of many influences, psycho- 
logical and physical, that affect the human body. 
Maximum sustained economy of the power plant, 
therefore, dictates the use of automatic apparatus. 

Automatic operation and control of boiler rooms 
is already largely in vogue. Its success emphasizes 
the wisdom of wider use. The handling of coal from 
car to hopper is already largely an automatic process, 
often entirely so. There are no difficulties and few 
arguments against it. Handling the coal from hopper to 
fuel bed is already entirely automatic, and satisfactory 
at the present stage of the art. Combustion of the coal, 
the factor probably affecting more than any other 
the cost of power, can be accomplished automatically, 
and with absolute satisfaction. Its use has effected 
a coal saving anywhere from Io to 39% and increased 
capacity up to 200%. Obviously there is a cash value 
to automatic combustion control that justifies careful 
consideration. The removal of soot from heating sur- 
faces, long since a mechanical process, may now be 
made an automatic process, relieving manpower and 
responsibility. Handling of the fires, keeping the 
fires clean, eliminating thick and thin spots, removing 
clinker and so forth at present require a certain 
amount of manpower. Automatic control of boiler 
feed-water, and treatment of make-up water, are tak- 
ing the place of the happy-go-lucky, unscientific and 
wasteful hand control. Plant economy, and boiler 
capacity and life are thereby increased, human effort 
and responsibility reduced—all vital factors in boiler’ 
‘room safety and efficiency. Plant records are now 
being obtained automatically to very large extent, coal 
weighing, water and steam measurement, and the re- 
cording of combustion being obtained reliably and 
accurately without human interference. The difference 
between manual and atitomatic effort is well brought 
out in comparing the snap sample and the recorded 
values of carbon dioxide. 

Automatic control of anything is not without its 
dangers, of course. Automatic apparatus is a safe- 
guard against human frailties and shortcomings. But 
human supervision is required against mechanical 
failures. The power plant where mechanical appa- 
ratus, automatically controlled where feasible, is used, 
is the plant where results will show the highest de- 
gree of uniformity—sustained results—at lowest cost. 
But automatic apparatus must have capable, reliable 
and efficient supervision. 


Labor and the Electric Furnace 


HE electric furnace, as so many other things 
T electrical, has played a prominently laudable 

part in the winning of the war. The electric 
furnace for the making of steel has enabled steel of 
extremely high grade to be made, often from scrap 
and inferior metal, in short time; it has reduced the 
number of castings scrapped on account of flaws and 
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it has permitted costs and time to be reduced in many 
cases. Se ee ee 
Since the commencement of the war, the electric 


. furnace has made vast strides, not only for the making 


of steel but for brass and other non-ferrous alloys. It 
met a need, and leaders in the industry were not slow 
to grasp the opportunity. In some cases the shortage 
of coal and coke lent. additional incentive to the use 
of the electric furnace, because of its lower coke con- 
sumption and less exacting requirements in this 
connection. 

Three things have hindered the growth of the 
electric furnace in this country compared: with the 
extent that might have been otherwise possible, though 
not necessarily advisable, because of post-bellum con- 
siderations. One of these has been the shortage or 
threatened shortage, of electrodes, another was the 
placing of electric furnaces and auxiliary furnace 
equipment far down on the priorities list by the War 
Industries Board, and lastly, the shortage of labor 
skilled in the manipulation of the electric furnace 
and electro-metallurgy. Of these the shortage of 
skilled furnace men and metallurgists now only 
remains. 

The skilled electric furnace worker and metal- 
lurgist, like any other skilled worker, is the product 
of the proper material and proper training. The 
former of these requirements is not difficult to obtain, 
if care is exercised and suitable compensation is held 
out as inducement; the latter takes time, and repre- 
sents, therefore, an investment. However, this invest- 
ment pays for itself, provided the man skilled in his 
calling remains with the employer that trained him ; 
otherwise he goes elsewhere to capitalize his expe- 
rience to someone clse’s gain and his teacher's loss. 

One of the largest steel plants in the country has 
just recently laid off a large number of highly skilled 
workers in its electric furnace department. Their 
wages had been between $12 and $15 per diem, their 
work the production of steel for guns and similar 
uses requiring high-grade electric steel. The demand 
for these products had ceased to exist and these highly 
paid, skillfully trained employes are out of works It 
is reported that the question of unionization was one 
of the questions involved as being instrumental in 
losing these men to the electric furnace industry. 

The wages of wartime cannot continue long after 
the cessation of hostilities. But the skill of men must 
not be allowed to go to waste. Undoubtedly these men 
will have an opportunity to return to work later at a 
lower rate of remuneration. In any case they can 
find work elsewhere, but at post-bellum rates of pay. 
The fact we wish to emphasize is that men familiar 
with electric furnace operation and electro-metallurgy 
are factors in encouraging or handicapping the de- 
velopment of electro-metallurgy and the electric fur- 
nace. Therefore, we all of us want to see men 
encouraged to take up this important work. And we 
want to see those men,Steadily at work, for their own 
good as that of the steel and)electric industry. 
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Lamp Curtailment Abandoned—Chicago Engineers Meet 
Future Railway Electrification—Central-Station Statistics 


LAMP CURTAILMENT ABANDONED. 


Voluntary Restrictions and Limitations on Sale of Ineffi- 
_ cient Lamps No Longer Necessary. 


The abandoning of voluntary restrictions and limi- 

tations placed on the manufacture and distribution of 
inefficient incandescent lamps has been announced bv 
J. W. Lieb, chairman of the Committee on Gas & 
Electric Service, who has addressed the following 
Jetter to all lamp manufacturers: 
. The urgent necessity of fuel conservation having 
largely passed, particularly in connection with the 
supply of bituminous coal to central stations, it was 
thought by your Committee that it would be no longer 
necessary to continue the voluntary restrictions and 
limitations placed upon the production and distribu- 
tion of inefficient incandescent electric lamps in ac- 
cordance with the program approved by the United 
States Fuel Administration. 

This question was taken up at a recent conference 
in Washington and we now have otħcial approval of 
this course as disclosed in the attached letter just 
forwarded to us by the Fuel Administration through 
our Washington office. 

It is, therefore, suggested that all voluntary re- 
strictions and limitations assumed by manufacturers, 
central stations, supply dealers, jobbers, etc., be with- 
drawn, effective January 1, 1919. , This conforms also 
to action under similar circumstances on the part of 
the War Industries Board, as indicated by the en- 
closed statement. 

In terminating our relations as a Committee of 
representatives I desire to express my warm apprecia- 
tion of the hearty co-operation that I have enjoved 
from all parties interested in this important voluntary 
conservation progranm. 

The letter sent to Mr. Lieb by G. N. Allen, acting 
Director of Conservation, United States Fuel Admin- 
istration, 1s as follows l 

(Confirming our recent interview: We approve of 
the suggestion vou made that under present conditions 
the incandescent lamp manufacturing program re- 
cently approved by this Administration be abandoned. 

In this connection, we wish you, would thank the 
various manufacturers, who entered into this volun- 
tarv agreement, in behalf of the Fuel Administration, 
for their patriotic co-operation in endeavoring to assist 
the Fuel Administration in its efforts to conserve the 
coal so urgently needed for the war. 


CHICAGO ELECTRICAL ENGINEERS HOLD 
INTERESTING MEETING. 


Addresses by President Adams and J. V. Schaefer, and 
Election of Officers Mark Close of 1918 Season. 


A joint meeting of the Chicago Section of the 
American Institute of Electrical Engineers and the 
electrical Engineering Section of the Western Society 


This award, 


of Engineers was held in Chicago, Dec.. 30. This 
meeting, at which the annual election of officers of 
the latter society took place, provided a number of 
topics of interest to the profession. Comfort A. 
Adams, president of the Institute, delivered a very 
interesting lecture on electric welding. John V. 
Schaefer, “Ir. also explained, in a very interesting talk, 
the plan w hich has been presented to solve the ques- 
tion of proper disposal of the enormous supplies which 
have accumulated in this country and for which there 
is no immediate demand. This plan, which has re- 
ceived the approval of many authorities and which 
will be reproduced more fully in an early issue, was 
enthusiastically endorsed by those present. 

The election of ofhcers in the Electrical Engineer- 
ing Section of the Western Society of Engineers re- 
sulted in the following men being chosen: Chairman, 
J. R. Cravath; Vice-chairman, Harold Almert; Di- 
rector, 3 years, M. M. Fowler. This society then an- 
nounced the selection of Herbert C. Hoover as the 
recipient of the Washington Award by the Society. 
presented to an engineer who in the 
opinion of the committee has accomplished some pen 
ble engineering achievement for the public good, 1 
the result of a fund donated by John V. Alv ord, one 
of the past presidents of the society. 

Professor Adams explained very clearly and inter- 
estingly fhe methods of electric welding and their 
application in modern shipbuilding. The task of con- 
vineing shipbuilders and others interested in this work 
that electric welding could replace rivets in ship con- 
struction was not as simple and delightful as is com- 
monly believed and it was only by exhaustive tests 
and other proofs that the Electric Welding Committee 
of the Emergency Fleet Corporation, of which Pro- 
fessor Adams is chairman, was able to introduce this 
method into the work. Their investigations have 
served a two-fold purpose, however, for in addition to 
making the building of an electrically welded ship 
a probable immediate reality, they have materially 
aided in standardizing this art and introducing it into 
other lines of work. 

The date of the annual dinner of the society was 
announced as Jan. 22 at which Brig. Gen. Taylor will 
address the members. 


FUTURE OF RAILWAY ELECTRIFICATION 
INDICATED BY FACTORY EXTENSIONS. 


Westinghouse Company to Build Electric Locomotives at 
Essington Plant. 


Discussing the prospects for the vear 1919 at the 
Essington, or South Philadelphia works of the West- 
inghouse Electric & Manufacturing Co., R. B. Mildon, 
assistant to the vice-president, made the following 
statement: 

“We share the general-opimien an the industrial 
field that businesswill slow-down somewhat owing to 
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the readjustment of the industries from a war to a 
peace basis; but by Spring this phase should be over 
and then for the next few years we should have a 
period of prosperity. 

“As far as the Westinghouse Works at. Essington 
is concerned, we have enough orders on hand to keep 
us busy for the next year without considering new. 
business which 1s now beginning to develop. 

“We are at present making nothing here but ship- 
propulsion machinery, but our plans contemplate 
bringing here all of our turbine and electric-generator 
construction work that is now being handled at [ast 
Pittsburgh. Before we can accommodate this addi- 
tional business, however, we shall have to build sev- 
eral.new buildings, including an office building, a shop 
for making turbine blades, and an electric generator 
shop. Unless we are mistaken in our expectations, 
however, this new construction work should begin 
this Spring. 

“Looking a little further ahead into the future it 
is probable that we shall in time erect a building for 
the construction of electric locomotives. The electric 
railroad situation is unquestionably very favorable 
and a large amount of electrification will be undertaken 
in the next Io years. We co-operate with the Baldwin 
Locomotive Works in the manufacture of electric loco- 
motives and our location here, so close to .he Baldwin 
plant makes this the proper place to do our part of 
the work. 

“In other words we plan to build at Essington all 
of our large and important apparatus and as the de- 
mand for this class of apparatus is certain to increase 
rapidly from year to year we expect to see our plant 
expand in the near future to many times its pres- 
ent’ size.” 


COPPER PRODUCTION FOR 1918 SHOWS 
SLIGHT INCREASE. 


Report of Department of Interior Estimates Supply Avail- 
able for Domestic Consumption Was Considerably 
Larger. 


The production of copper in the United States in 
1918 was slightly larger than in 1917, according to 
preliminary hgures and estimates collected by B. S. 
Butler, of the United States Geological Survey, De- 
partment of the Interior, from all plants that make 
blister copper from domestic ores or that produce re- 
fined copper. At an average price of about 24.75 cents 
a pound, the output for 1918 has a value of $473,000.- 
000, as against values of $510,000.000 for 1917 and 
$190,C00,000 for 1918. The figures showing the smelter 
production from domestic ores represent the actual 
output of most of the companies for the first 11 
months of the year and the estimated output for De- 
cember. 

The production of blister and Lake copper from 
domestic ores was 1,910,000,000 Ib. in 1918 against 
1,886,000,000 Ib. in 1917. The supply of refined cop- 
per (electrolytic, Lake, casting and pig) from primary 
sources, domestic and foreign, for 1918 is estimated 
at 2,.450,000,000 lb., compared with 2,362,000,000 Ib. 
for 1917. 

According to the Bureau of Foreign and Domestic 
Commerce, the imports of copper in all forms for the 
first 11 months of 1918 amounted to 535,868,000 1b., 
against 556,000,000 lb. for the 12 months of 1917. The 
exports of pigs, ingots, bars, plates, sheets. rods. wire 
and like copper products for the first 11 months of 
1918, as determined by the same bureau, amounted to 
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692,759,000 1b. ; the exports for the 12 months of 1917 
were 1,126,082,000 Ib. | 

At the beginning of 1918 about 114,000,000 Ib. of 
refined copper was in stock in the United States. 
Adding this quantity to the refinery output of the year 
shows that the total available supply of refined copper 
was about 2.504,000,000 lb. Subtracting from this 
total the exports for the first 11 months and the esti- 
matec exports for the last month shows, on the as- 
sumption that there was no change in stocks, that the 
supply available for domestic consumption in 1918 was 
considerably more than the 1,316,000,000 Ib. available 
in 1017. 

Of this supply Arizona produced about 777,000,000 
Ib., Montana 328,000,000 lb., Michigan 225,000,000 lb., 
Utah 233,000,000 lb., and Nevada 105,000,000 Ib. 


NAME RECEIVER FOR BROOKLYN TRAN- 
SIT LINES. 


Lindley M. Garrison Appointed Upon Application by 
Westinghouse Company. 


Lindley M. Garrison, former Secretary of War, 
was appointed receiver for the Brooklyn Rapid Transit 
Co. and its subsidiaries by Judge Mayer in United 
States District Court, Dec. 31, upon application of the 
Westinghouse Electric & Manufacturing Co., which 
has a large claim against the corporation. 

Col. Timothy S. Wilhams, president of the Brook- 
lyn company, said the corporation did not oppose the 
receivership, for it felt its interests would be subserved 
by a temporary receivership. The immediate require- 
ments were for meeting January obligations for about 
$2,000,000, and this could have been obtained, but to 
complete work necessary the coming year will require 
many millions more. Application was made to the 
War Finance Corporation without substantial results. 
The company has been greatly handicapped by the 
delay of the city in completing its subways. Attempts 
were made by the company to increase its fare to 7 
cents to meet the increased operating expenses, with- 
out avail. 


ADVANCE STATISTICS ON CENTRAL-STA- 
TION CENSUS. 


Substantial Gains Made in Arizona, Rhode Island, Con- 
necticut and Wyoming. 


Preliminary figures from the forthcoming quin- 
quenmial report on the central electric hght and power 
stations of Arizona, Rhode Island, Connecticut, and 
Wyoming have been given out by Director Sam. L. 
Rogers, of the Bureau of the Census, Department of 
Commerce. They were prepared under the super- 
vision of Eugene F. Hartley, chief statistician for 
manufactures. : 

The statistics relate to the vears ended Dec. 31, 
10I7. 1912, and 1907, and cover both commercia! and 
municipal plants. They do not, however, cover elec- 
tric plants operated by factories, hotels, etc.. which 
consume the current generated; those operated by the 
Federal Government and state institutions; nor plants 
that were idle or in course of construction. . 

The figures for practically all items for Rhode 
Island show substantial gains from census to census. 
A marked decrease appears in the number of steam 
engines reported for 1g12 as compared with 1907, but 
this decrease merely shows the use of engines of 
larger horsepower capacity, since the total horsepower 
of steam engines, was much(greater°in 1912 than at the 
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preceding census. The decrease in the number of arc 
street lamps is due to the displacement of such lamps 
by those classed as “incandescent, etc.,” which shows 
an increase of over 50% for the period IQI2 to 1917. 

It is significant of the growth in the use of elec- 
tricity that the actual and proportionate increases, with 
unimportant exceptions, are greater for the later than 
for the earlier five-year period. From 1912 to 1917 
the gross income increased $2,409,675, or 104.5%, and 
the output of stations, 99,749,642 kw-hrs., or 160.6%, 
as compared with $580, 517, Or 33.7%, and 20,455,205 
kw-hrs., or 74.2%, from 1907 to IQ12. 

The figures are shown in detail in the accompany- 
ing tables. , 


CENTRAL-STATION STATISTICS FOR RHODE ISLAND. 


Per cent of 


increase.! 
1907 1912 
to to 
1917 1912. 1907. 1917. 1917. 
No. of establishments 9 8 7 28.6 12.5 
Commercial ...... 8 vi 6 33.3 14.3 
Municipal ........ 1 1 1 — — 
[ncome ............ $4,714,851 $2,305,176 $1,724,659 173.4 104.5 
Electric service... 4,410,560 ,204,999 1,627,190 171.1 100.0 
All other. ......... 304,291 100,177 97,469 212.2 203.8 
Total expenses, in- 
cluding salaries 
and wages........ $3,617,656 $1,654,848 $1,053,639 243.3 118.6 
Number of persons 
employed ........ 790 511 450 75.6 654.6 
Salaries and wages $760,323 $512,771 $350,605 116.9 48.5 
Yotal ADS 4 ied ees wes 135,871 50,499 27,986 385.5 1631 
Steam engines: 
Number ........ 23 18 46 —50.0 27.8 
j 2 Os panera Penne Aa 131,008 46,934 24,723 429.9 179.1 
Internal- R SHEER: 
Number ....... A 4 25.0 — 
Hp eer ce re 1, 125 1,125 1,000 12.5 — 
Water wheels: 
Number seses. 17 13 , 16 6.3 30.8 
HD arid Sate tact ae 3,738 2,440 2,263 65.2 53.2 
Kilowatt capacity of 
dynamos i 106,017 38,509 21,040 403.9 175.3 
Output of stations, 
KWH oon veeaiice. 161,856,170 62,106,528 35,651,323 354.0 160.6 
STOR ary motors served: 
Number .......... 5,283 3,690 2,082 153.7 43.2 
Hp : os nok eo Seeks 72,094 28,186 12,947 456.8 155.5 
Number of street lamps: 
ATE fsck 4d be ok Sates 2.965 3,058 2 — —32.5 
16,203 10,610 2 52.3 
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1A minus sign (—) denotes decrease. 7Not available. 


The number of establishments in Wyoming shows 
a most decided gain since 1907. This increase is 
almost wholly confined to the. 5-year period, 1912 to 
1917, for which 23 new establishments were reported, 
13 commercial and 10 municipal. All of the 20 estab- 
lishments shown for 1912 were reported also for 1917. 


CENTRAL-STATION STATISTICS FOR WYOMING 


Per cent of 


increase.! 
1907 1952 
to to 
1917 1912. 1907. 1917. 1917. 
No. of establishments 43 20 18 138.9 115.0 
Commercial ........ 31 18 18 722 72.2 
Municipal ..........- y 2 — — 500.0 
[Income soson anesn $1,036,921 $607,095 $317,580 226.5 70.8 
Electric service..... 951,101 595,465 303,683 213.2 59.7 
All other ........... 85,820 11,630 13,897 617.5 637.9 
Total expenses, in- : 
cluding salaries and 
WAgeS ..ossesesssees $894,375 $445,789 $235,846 279.2 100.6 
Number of persons 
employed .......... 261 163 96 1719 60.1 
Salaries and wages. $259,786 $149,366 $77,811 233.9 73.% 
Total NDss.o eek ex sot 27,462 11,596 5,125 435.8 136.8 
Steam engines: 
Number ......--.. 58 45 34 70.6 28.9 
Hp oeoa Seas eon ae 22,837 10,162 4,360 423.8 124.7 
Internal- combustion engines: 
Aei TRA aye 3 1 — 2200.0 
E Ae AE 1,937 100 — 1837.0 
Water wheels: 
Number ..........- 12 11 6 100.0 9.1 
HD aa eee ee 2,688 1,334 765 251.4 101.5 
Kilowatt capacity of : 
dynamos ........... 20,627 8,212 3,208 643.0 151.2 
Output of stations, 
kw-hrs. ..........-. 27,433,023 11,580,567 5,499,984 398.9 136.9 
Stationary motors served: 
ed sh eset atta 826 672 131 530.5 22.9 
MERE AEE E 14,957 6,224 685 2083.5 140.3 
Number f street lamps: 
Arc ee, 339 396 2 — —14.4 
Incandescent, etc. 3,728 1,168 2 — 219.2 


1A minus sign (—) denotes decrease. Not available. 
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In all important details the frgures presented for 
the state of Connecticut show marked increases for 
the state in central-station work. Although the num- 
ber of establishments shown for I917 is smaller by 
one than that shown for 1912, as a matter of fact, 7 
plants were added during the 5-year period and none 
reported for 1912 were omitted for 1917. The de- 
crease is due to combinations that have taken place 
whereby a number of separate plants reported for 1912 
have been included under a single ownership for 1917. 
The actual increases are generally greater for the later 
5-year period, while the relative increases, as a rule, 
favor the period from 1907 to 1912. 


CENTRAL-STATION 


STATISTICS FOR CONNECTICUT. 
Per cent of 
increase.! 
1907 1912 
to to 
1917 1912. 1907. 1917. 1917. 
No. of establishments. 43 44 41 4.9 —2.3 
Commercial ......... 37 38 36 2.8 —2.6 
Municipal .......... 6 6 5 200 .... 
Income ........ eee eee $10,721,264 $5,347,552 $2,469,543 334.1 100. 5 
Electric service..... 10,515,080 5,057,132 2,452,359 328.8 107.9 
All other............ 206,184 290,420 17,184 699.9—29.0 
Total expenses, in- 
cluding salaries and 
Wages cece e ec ceeee $8,941,939 $4,109,311 $1,682,231 431.6 117.6 
Number of persons 
employed ... A 1,938 1,340 745 160.1 44.6 
Salaries and “Wares. $1,872,148 $1,054,261 $529,652 253.5 77.6 
Total horsepower..... 195,286 109,691 56,243 247.2 78.0 
Steam enzines: 
Number .......... 110 118 123--10.6 —6.38 
Hp meavenn othe 162,042 89,372 37,492 332.2 81.3 
Internal-combustion engines: 
Number .......... 5 T 6—16.7— 28.6 
Hpo erea ae aeh 835 885 706 18.3 —5.6 
Water wheels: 
Number .......... 44 nI 54—18.5—13.7 
Pa. a entities Rowen eae 32,409 19,434 18,045 79.6 66.5 
Kilowatt capacity of 
dynamos........... 152,649 77,655 39,363 287.8 96.6 
Output of stations, 
kw-hrs. .............345, 563,143 130,672,201 67,406,232 412,7 164.5 
Stationary motors served: 
Number .........0:- 19,931 7.979 2,741 627.1 149.8 
HDs acetic aren a eae 216,973 59,536 21,146 726.1 264.4 
Number of street lamps: 
NTE -a a aE 5,299 BORS TEE 4.6 
Incandescent, etc... 26,167 21.626 2 . 22.4 


1\ minus sign (—) denotes decrease. ?Not available. 


The commercial use of electricity in Arizona shows 
a remarkable increase at each census for which sta- 
tistics are presented. There was an increase of 13 in 
the number of establishments from 1912 to 1917, four 
of which were municipal, this class of stations being 
shown for Arizona for the first time at the census of 
1917. 

CENTRAL-STATION STATISTICS FOR ARIZONA. 


Per cent of 


increase.! 
1907 1912 
to to 
1917 1912. 1907. 1917. 1917. 
No. of establishments 29 16 15 93.3 81.3 
Commercial ........ 25 16 15 66.7 56.3 
Municipal .......... Y 4 — — = = 
[Income «6 sss 05 5568 ose $2,141,633 $1,173,186 $569,850 275.8 82.5 
Electric service.... 1,188,954 1,128,862 644,192 247.1 67.3 
All other............ 252,679 44,324 25,658 884.8 470.1 
Total expenses. nEn 
ing salaries an 
WALES 2... cee cence mc 752,154 $ 923,258 $464,350 277.3 89.8 
Number of persons 
employed .......... 436 217 148 194.6 100.9 
Salaries and wages $451,163 $219,798 $130,663 245.3 105.3 
Total ħp. aasaran. 38,662 22,075 7,746 399.1 15:1 
Steam engines: 
Number .......... 33 32 —12.5 —15.2 
Hp. ...ssssassecso 23, 870 12,775 6,926 244.6 86.8 
Internal- combustion engines: 
Number .......-- — 3 400.0 — 
PEE EEEE 3,592 — 70 5031.4 — 
Water wheels: 
Number .........-+ 4 4 — = 
HD: driseesteesnss 11,200 9,300 750 49.3 20.4 
Kilowatt capacity of 
dynamos ........... 6,972 14,756 4,939 446.1 82.8 
Output of stations, 
ech: ah epoca alee 65,731,753 32,960,084 9,392,302 599.8 99.4 
Stationa motors served: 
Number. a Gel nee tarts 1.364 741 339 302.4 84.1 
HD. <b eee tae ee esas 16,505 12,547 2.220 643.5 31.5 
Number of street lamps: 
ATG 6 us ee cose bees 430 454 3 — -—5.8 
Incandescent. etc... 4,194 1,335 2 —. 214.2 


1A minus sign (—) denotes decrease. |-Not available. 
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Overhead Construction— Portable Synchroscope—Street 
Lighting Control — Making Briquettes— Combustible Loss 


METHOD OF MAKING SHARP TURN OF 
33,000-VOLT TRANSMISSION LINE. 


A compact and simple method of changing the di- 
rection of a transmission line conductor by 90° is 
shown in the accompanying illustration. The line in 
question is of the Wabash Valley Electric Co. of 
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Method of Making Sharp Turn on 33,000-volt 3-phase Line. 


Clinton, Ind. The construction employed is very sat- 
isfactory and extremely rigid, yet of light weight and 
sufficient strength, Keystone 36-in. triangles and Locke 
insulators (No. 5166) are used. 


PORTABLE SYNCHROSCOPE SAVES TIME 
AND TROUBLE. 


By W. M. PARSONS. 


In the installation of transformers banks, inter- 
connection of transmission lines, tapping together cir- 
cuits in emergency or while installing the emergency 
ties, and in many similar cases, phasing out and syn- 
chronizing the lines is of utmost importance when 
there are two sources of supply that may not be in 
phase or where phases may be interchanged. 

To facilitate work where synchronizing is required 
it will be found for any company doing much of this 
kind of work an advantage to have available a port- 
able synchroscope that may be taken out on the job. 
For this purpose the ordinary switchboard type svn- 
chroscope answers the purpose admirably. 

The synchroscope should be mounted in a mois- 
tureproof and watertight box of some hard light 
wood, and should have a leather strap for carrying it 
around. A terminal box should be provided so that 


a voltmeter may be used in phasing out and determin- 
ing equality of pressure between two lines. Lamp 
receptacles are also necessary for the synchronizing 
lamps, the best arrangement being that which permits 
the lamps to be either dark or bright when synchron- 
izing, thus giving a check against the voltmeter when 
phasing out and the synchroscope when synchronizing. 
The potential transformer, which should also be 
placed in the box containing terminal board and syn- 
chroscope, should have its high-voltage terminals 
brought out through porcelain bushings and so placed 
that there is no possibility of the high-and the low- 
voltage leads coming into contact. It is also a good 
policy to have a brass or metallic cover made that 
will fit over the face of the synchroscope, thus pre- 
venting it from injury. 

The use of a portable synchroscope, with its po- 
tential transformer an integral part of it, all self-con- 
tained, will prove useful to those connecting up 
apparatus indoors and outdoors, interconnecting 
plants, etc. 


TWO INTERESTING AUTOMATIC DEVICES 
FOR ARC CIRCUITS. 


For some time after the installation of the series 
street lighting system in Woodburn, Ore., the Portland 
Railway, Light & Power Co. depended on the night 
police force to advise them when the street lights hap- 
pened to be off at night. This system proved to be a 
little confusing and unsatisfactory, so it became neces- 
sary to devise some sort of an arrangement to advise 
the agent when the street lights were off, the residence 
of the agent being several blocks distant from the sub- 
station. 

In overcoming this, an old transformer case, a pair 
of current coils out of an old arc light and an arma- 
ture or movable core for use in the center of the mag- 
net coils were utilized, | 

The coils are cut in series with the circuit and when 
the current is appliéd to the circuit the magnets raise 
the armature and open the battery circuit, so that, as 
the circuit is turned on, the agent closes the snap 
switch in the battery circuit in his residence and is 
ready to receive the alarm given by an electric bell in 
the event that the circuit should become dead and bat- 
tery circuit is closed on the outside. 

It was desirable to have some kind of an automatic 
cut-off so that the lights may be turned off at day- 
light, particularly in the summer months, when the 
days are long. 

In the installation of the arc tub, an oil switch with 
an overload relay was available ; also a Hartford time 
switch. It was found that this would not do for the 
time switch to apply current to the overload relay coil 
on the oil switch for a period of about 15 minutes, this 
being the least time that the clock could be adjusted 
to. To overcome this, the large snap switch in the 
Hartford time switch was replaced with a short-cir- 
cuiting commutator. ~The ontfitchas worked without 
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fail for about two years now, without the contact 
points onthe commutator burning, because by the time 
the contact is broken there is no current on the circuit, 
for the instant the contact is made in the clock the oil 
switch is also instantaneously disconnected. 


ELECTRICAL FEATURES. OF MUSCLE 
SHOALS NITRATE PLANT. 


Typical of some of the demands made on account 
of war work is the case of the switch gear furnished 
for the nitrate plant at Muscle Shoals, Ala. This 
included not only the switch gear for the main power 
house in which will be installed a 70,000-kv-a., 12,000- 
volt turbine and a 40,000-kw. incoming feeder from 
the Alabama Power Co.'s 80-mile, 110,000-volt trans- 
mission line from the Warrior River plant, but also 
switch gear for the utilization of this power in the 
manufacture of nitrate. Altogether, the installation 
of this equipment involves a total of about 210 switch- 
board panels and 148 oil circuit-breakers of various 
types. A great number of large copper fittings of 
especially high conductivity for use with electric fur- 
naces in this plant are installed. Copper required for 
these fittings totalled something over 100 tons. 


HOW TO‘MAKE BRIQUETTES. 


The domestic manufacture of briquettes is suggest- 
ed by the Coal Controller of Great Britain on the fol- 
lowing lines: Accumulations of fine coal or coal dust 
should be carefully mixed with cinders, sawdust, small 


wood chips, and 10% of cement, adding sufficient water ` 


to render the whole plastic. The mixing should be 
done on a stone or concrete floor. When thoroughly 
mixed the material should be filled into ordinary flower 
pots (a convenient size being 414 in. high and 3% in. 
diameter at the top), then rammed down tight, and 
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quickly turned out on a board to dry. Briquettes or 


fuel cakes thus made should be left for one week in 


a dry place to harden. There are many forms of 
moulds which may be used in addition to the simple 
and inexpensive Hower pot. The way to make bri- 
quettes or “coal cakes” practiced by the army in 
France 1s a mixture composed of two-thirds of coal 
dust and one-third of chalk or clay. This should 
be reduced with water to the consistency of thick 
cream and must be thoroughly incorporated with the 
coal dust. The secrets of success are uniformity of 
the mixture and thorough mixing. 


LOSS OF COMBUSTIBLE IN THE ASH PIT. 


It 1s often not realized to what extent loss of heat 
is occurring through carbon carried into the ash pit 
with the refuse. Care is taken in reducing radiation 
losses from boiler tops and settings, steam pipes and 
similar exposed surfaces are covered with heat-insulat- 
ing materials; settings have leaks and cracks closed 
up, gas analysis 1s made to assure good combustion 
and so on, and yet through poor firing methods, lack 
of appreciation or wrong choice of stoker, loss through 
the carrying over of carbon in the ash may persist to 
considerable extent. 

The accompanying chart, gotten up by the stoker 
department of the Westinghouse Electric & Mfg. Co. 
shows immediately the loss of combustible in the ash, 
expressed in B.t.u. and per cent for coals having vari- 
Gus percentages of ash content. This chart deserves 
study. The loss of combustible in the ash pit can be 
much reduced by giving careful attention to the cor- 
rect admission and distribution of air to the fuel bed 
and above the fuel bed, factors also contributing to 
high CO,, smokelessness, flexibility of operation and 
economy of fuel. 
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Installation in a Salt Lake 
Tile Fronts—Wire- Cutting 


DETAILS OF ELECTRICAL INSTALLATION 
IN NEW PANTAGES THEATER. 


Latest Addition to This Circuit Located in Salt Lake 
City—Elaborate Lighting and Modern Ventilation 
Features of Building. 


The new Pantages Theater in Salt Lake City, Utah, 
will be one of the largest and most elaborate of the 
Pantages circuit. It will seat nearly two thousand 
people in the auditorium and balcony. The entrance 
will be from Main street through a long corridor open- 
ing upon a spacious foyer. Retiring rooms for the 
convenience of the patrons will be located on the mez- 
zanine floor and in the basement under the foyer. The 
dressing rooms are located under the stage and an 
animal room is provided at stage level. The basement 
under the entire auditorium will accommodate the 
heating and ventilating plant. 


The electrical service for lighting will be single. 


phase at 110,220 volts, and for power, three phase, at 
220 volts. An auxiliary circuit will provide service 
for all emergency lights in the foyer and other exit 
passages, 

The illumination of the foyer will be indirect. The 
illumination for the auditorium will be derived from 
two coves’and an art glass dome in the main ceiling. 
The two coves contain 204 lamps each set in parabolic 
steel reflector troughs. All house lights are under con- 
trol of a dimmer located in the basement and con- 
trolled on the stage switchboard. The facade of the 
building will be lighted with projectors and by con- 
cealed lamps set between the modillions in the sofht 
of the cornice. The sidewalk at the entrance will be 
flooded with light from 132 lamps set horizontally in 
the frame of the marquise. 

The stage equipment comprises four borders of the 
trough type, each 42 ft. long and containing 136 lamps. 
The footlights will be 36 ft. long with 120 lamps and 


each proscenium strip is_15 ft. long with 46 lamps. ¢ 


The lamps are 75-watt, Mazda C, arranged in three 
colors: white, blue-green and rose. 

The intensity of the illumination is controlled by 
18 dimmers of the interlocking theater type with mas- 
ter levers. Double stage pockets are located at each 
side, at the rear and the front of the stage. The illus- 
tration shows the design of the stage switchboard. To 
tacilitate the operation of the equipment all fuses, 
push switches in cabinets, knife switches, etc., are pro- 
vided with a nameplate designating their use and the 
location of the lights which they control. 

Each dressing room is provided with a doub!e mir- 
ror having one light over the top and two lights at 
each side of same. Each lamp is provided with a 
locking lamp guard. A curling-iron heater with in- 
dicating receptacle is provided for each dressing room 
and an iron board with electric iron is located in the 
dressing room section for the convenience of the per- 
formers. 


Theater—Studded Lights on 
Kink — Contractors’ Doings 


The projection booth is located in the rear of the 
balcony and the rheostat room directly above the booth. 
In a penthouse over the rheostat room is installed a 
15-kw. motor-generator set which provides direct 
current at 110 volts for the projection apparatus and 
for the exhaust fans located in the penthouse. The 
control panel for the motor-generator is located in the 
projection booth under the supervision of the operator. 


rLECTRIC PowreER Usep IN HEATING AND VENTILAT- 
ING. 


Steam for heating is derived from the mains of the 
Utah Light & Power Co. The vacuum system of heat- 
ing and the so-called “mushroom system” of ventila- 
tion are used. Fresh air is drawn to the basement 
through an intake shaft extending above the roof level. 
ft is warmed by passing over 2182.5 sq. ft. of temper- 
ing coils and 727.5 sq. ft. of condensing coils. The air 
then passes through an air washer which removes all 
dust and germs and humidifes the air to proper degree 
of saturation. The air then enters a large motor-driven 
blower and passes over 1455 sq. ft. of reheating coils, 
after which it is delivered to the plenum spaces and 
supplies the various mushroom ventilators, of which 
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Diagram of Switchboard for New Pantages Theater in 
Salt Lake City. 
there are 850 located under the seats. In the summer 
the air washer is employed for cooling the air. 

The vitiated air passes upward through the grilled 
ceiling into the attic space and penthouse from where 
it is removed by four 48-in. propeller fans. A sep- 
arate system of exhaust ventilation is provided for the 
mezzanine floor and retiring rooms and an additional 
exhaust system for the dressing rooms, animal room 
and stage. 

The ventilating 


4,000,000 cu. ft. of 
will consume about 


svstem has a capacity of over 
air per hour, and in zero weather 
5000 lbs. of steam per_hour, | The 
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power requirements of the ventilating system are as 
tollows: 


Blöwer (5 ico a 6 ebb et ee van oe bt ees 25 hp. 
Alr washer .cessesesne aeda t Eaa E E s 10 hp. 
Vacuum pump e...ssessessososereoeess 7% hp. 
Disk TANS 5 os.44 2a05 0 SoG re ae ee 8 hp. 
Mezzanine floor exnauster.............. 3 hp. 
Dressing room exhauster............... 2 hp. 


All motors are operated with three-phase alter- 
nating current, except those for the mezzanine floor 
exhauster and the four disk fans which are located in 
the penthouse. These are driven by direct-connected 
direct-current motors to secure silent operation. All 
fans and motors are set upon foundations of special 
design to absorb the noise incident to their operation. 

On account of the extreme depth of the basement 
the sewage is raised to the sewer by a duplex ejector 
of the submerged centrifugal type, driven by two ver- 
tical motors of 5 hp. capacity each and operated by an 
automatic controller with float. For cleaning pur- 
poses a two-sweeper vacuum cleaner driven by a 
714-hp. motor is provided. The cleaning tools are of 
types adapted for theater requirements and include 
tuft cleaners, upholstery renovators and cleaners for 
chairs, draperies, etc. 

To facilitate the operation of the equipment, all 
fuses, push switches in cabinets, knife switches, etc., 
are provided with a nameplate inscribed to correspond 
with the circuit numbers on the plans. 

B. Marcus Priteca, Seattle, Wash., is the architect 
for the building, and the electrical, mechanical and 
sanitary equipment was designed by Erwin L. Weber. 
also of Seattle, Wash. 


NEW METHOD FACILITATES INSTALLA- 
TION OF LIGHTS ON TILE FRONTS. 


Standard Equipment Used in New Plan Developed by 
Chicago Electrical Inspectors. 


The installation of ornamental and outline lights 
on the mosaic tile fronts of theaters and other large 
buildings has given electrical contractors a great deal 
of trouble in the past. In fact, so much difficulty has 
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Diagram Showing Method of Instaliing Lights in Ornamental 
Tile. 


been encountered in this respect as to result in the 
abandonment of these lights in many cases to the con- 
sequent loss of the contractor. 


This trouble is brought about by the difficulty of 
properly supporting sockets and outlet boxes in the 
mosaic tile and in installing the conduit and wire for 
them. Unless the electrical contractor is consulted or 
suitable measures taken to provide the proper type of 
tile, the installation of these lights is practically impos- 
sible. Even when this was done it formerly was 
necessarv for the electricians and the men laving the 


Piece of Ti'e Designed to Permit Installation of Electric Lights, 
Showing Outlet Box in Place. 


tile to work in conjunction with each other, which 
meant a considerable loss in time to both. 

Tc alleviate this trouble and at the same time to 
insure the proper installation of these lights, the De- 
partment of Gas and Electricity of Chicago, under 
V. H. Tousley, chief electrical inspector, has developed 
the method of installation shown in the accompanying 
illustrations. In addition to meeting the requirements 
of the Chicago Electrical Code, which assures the 
approval of the Underwriters, the method may be com- 
pletely installed from the outside after the tile is set 
if flexible cable is used. If rigid conduit is to be 


Rear View Showing Conduit and Box Installed. 


installed, it may be necessary to place this conduit in 
position beforehand, but the wires and outlet boxes 
may be installed afterwards. 

The electrical equipment used is all of standard 
construction. The socket is a standard weatherproof 
porcelain socket having an extended cover such as 1s 
commonly used for ceiling lights. The screw holes in 
this socket are designed to fit the standard y-in< outlet 
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box which is the type box used in this method. The 
terra cotta tile was originally made by the North- 
western Terra Cotta Co., but can undoubtedly be fur- 
nished by other tile manufacturers. Likewise, the 
extension screws are made by at least one company, 
namely, the Corbin Screw Co., of North Wells street, 
Chicago. These screws are headless and are provided 
with a slotted cap nut and another ordinary nut. The 
screw is first fastened to the outlet box and the nut 
tightened against the tile, and thus holding the box 
independent of the socket. After the socket is in place 
the cap nut is installed. 

The method of installation is very simple and 
easy. The outlet box with one piece of the connecting 
cable is inserted through the oblong slot in the tile. 
The box is then turned face out and the necessary 
conduit and wiring connections made. After fasten- 


ing the socket in place with the screws, it may be: 


sealed in to make a thoroughly weatherproof job. 


Completed Installation of Socket in Mosaic Tile. 


Another method of installing such lights 1s being 
developed by Albert R. Locke of the Hub Electric 
Co., Chicago. This method, which has already been 
successfully used in several installations, will be de- 
scribed in a later issue. Although it does not permit 
the installation of either the conduit or outlet boxes 
from the front, it possesses the advantage of using 


an ordinary weatherproof socket without the extended 


cover which is preferable in many cases. 


HANDY SHOP TOOL FOR CUTTING WIRE. 


By C. H. WILLEY: 


The apparatus shown in the accompanying illus- 
tration can be used to considerable advantage by con- 


Novel Wire-Cutting Tool. 


tractors and fixture manufacturers who very often 
have a number of short pieces of wire to be cut, such 
as for example, a number of drop cords or duplicate 
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fixtures to be made. It can be easily and cheaply 
made from an old file and a piece of flat machine steel. 
The file should be ground down on one side to make 
an edge and the slots made either by drilling or with 
a hack saw in the steel piece. 

In operation the apparatus is very similar to an 
ordinary shears but when set in a vise considerable 
power can be exerted with one hand while the piece 
of wire to be cut is held in the other. 


WISCONSIN CONTRACTORS TO HOLD CON- 
VENTION IN MARCH. 


Annual Meeting of State Organization to Be Held in 
Milwaukee, March 24-26. 


The annual state convention of the Wisconsin State 
Association of Electrical Contractors and Dealers will 
be held in Milwaukee at the Hotel Pfister on March 
24, 25 and 26. Plans for a very interesting session 
have been made and all contractors and dealers are 
urged to attend. In connection with this meeting a 
trade exhibit will be held, and as many manufacturers, 
jobbers, dealers and others have already pledged their 
support to the extent of contracting for exhibit space, 
the success of the annual state meeting is assured. 
Further information may be obtained by addressing 
the secretary of the EER oy John A. Piepkorn, 
108 Sycamore street, Milwaukee. 


PENNSYLVANIA CONTRACTORS AND 
DEALERS TO MEET. 


The next regular meeting of the Pennsylvania 
State Association of Electrical Contractors and Deal- 
ers will be held on Jan. 28, in Philadelphia, with head- 
quarters at the Hotel Adelphia. Open and executive 
sessions will be held followed by a dinner, and will be 
addressed by a number of prominent speakers. Rep- 
resentatives from all branches of the electrical indus- 
try are cordially invited to attend this meeting. M. G. 
Sellers, of Philadelphia, is secretary-treasurer of the 
association. 


— 


ANNUAL MEETING OF MASSACHUSETTS 
CONTRACTORS TO BE HELD JAN. 9. 


The date for the annual meeting of the Massachu- 
setts State Association of Electrical Contractors and 
Dealers has been definitely announced as Jan. 9. This 
meeting will be held at the Hotel Bancroft, Worcester, 
Mass. 

In order to present to those present the viewpoints 
of the manufacturer, jobber, contractor and central 
station, the following speakers have been secured: 
William L. Goodwin, author of the Goodwin plan; 
Samuel A. Chase, of the Westinghouse Electric & 
Manufacturing Co.; E. R. Davenport, sales manager 
of the Narragansett Electric Lighting Co., of Provi- 
dence, R. I.; J. M. Wakeman, general manager of the 
Society for Electrical Development; and W. H. Mor- 
ton, general manager of the National Association of 
Electrical Contractors and Dealers. 


In connection with the proposed alterations to be 
made at the County Hospital, Geneva, N. Y., by the 
Board of Supervisors, estimated to cost $10,000, con- 
tract for electrical work*has been/awarded to Bennett 
& Phillips, öf Holcomb, NJY. 
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New Appliances 
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New Induction Motors of Electric Machinery Co.—New 
H. & H. Switches— Westinghouse “Cozy Glow” Radiators 


New Line of Induction Motors. 


Most motor manufacturers have made 
a practice of keeping records of cus- 
tomers’ suggestions, complaints, etc., 
over a period of years. In this way the 
common faults of induction motors 
have been charted and the later models 
of motors are designed to avoid these 
earlier faults. It goes without saying 
that there are always possiblities of im- 
proving certain electrical characteris- 
tics. These improvements are general- 
ly summed up under the two heads, 
higher efficiency and higher power- 
factor. The apparent efficiency, that 1s, 
the efficiency at full load, multiplied. by 
the power-factor at full load, tells the 
story of how successful the designer has 
heen. It does not always pay to gain 
one-half point in efficiency and lose 
three or four points in power-factor or 
vice versa. 

A motor, to be truly successful, must 
incorporate all such new mechanical 
features as have proved their value. 
Take, for instance, the matter of the 
shape of bars on a squirrel-cage rotor. 
It has been demonstrated that a deep, 
narrow slot and a deep rectangular bar 
gives the very best electrical character- 
istics both as to kv-a. input required at 
starting and also as to minimum slip 
and maximum efficiency when running. 
From a mechanical standpoint also, the 


rectangular bar is superior to the 
round or square bar. The Electric Ma- 
chinery Co., Minneapolis, Minn., in 


building its new line of inductioù mo- 
tors, has incorporated this feature on 
all squirrel-cage rotors. 

The method of joining the end ring 
to the rotor bars is ingenious and per- 
mits of absolute contact at all time, 
while allowing a certain amount of 
flexibility so that neither vibration nor 
shock can affect it. 

It is admitted that the ordinary sleeve- 
type bearing commonly used in induc- 
tion motors is inferior in a number of 
ways to a bearing of the rolling type. 
As an example, take the matter of air 
gap. always so important a feature on 
induction motors. It is plainly possible 
to get finer adjustment of air gap with 
ball or roller bearings. In fact with 
sleeve bearings. unless careful attention 
is paid to condition of the sleeves, there 
is liable to be rubbing of rotor on 
stator with consequent barning out of 
coils. The over-all efficiency gained 
amounts to practically 1%—a very ma- 
terial gain when it is considered that 
the life of an induction motor may run 
into millions of horsepower-hours and 
every hour pays a slight dividend to the 
higher efficiency. The rolling type of 
bearing can be packed in hard oil and 
allowed to run without any further at- 
tention for periods as long as a year or 
more. The over-all length of the motor 
is reduced and it is possible to mount 
the slip rings on a detachable hub out- 
side of the front bearing instead of in- 
side the frame as has been commonly 


the case. This gives best accessibility 
to slip rings for inspection at any time 
simply by removing the collector-ring 
guard. Other arguments in favor of 
rolling type bearings are freedom from 
trouble, less chance of breakdown, 


SPEEDS — 60 CYCLES 
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NUMBER OF POLES-60 CYCLES 


Convenient Chart of Sizes and Speeds 
of induction Motors Manufactured by 
Electric Machinery Co. Black or Shaded 
Squares Represent Standard Motor Sizes 
and Speeds. Those Indicated by Solid 
Black Squares May Be Either Belted or 
Direct-connected. Those Indicated by 
Shaded Squares Are for Direct Coupling 
Only. 


greater flexibility, interchangeability of 
parts. fewer number of parts, etc. 

Outside of the bearings the most im- 

portant mechanical feature of an in- 
duction motor is its ventilation. Venti- 
lating ducts which clog up have been 
the source of innumerable complaints in 
the past. About 75% of all motors are 
installed in dirty places where dust or 
shavings or other matter may foul up 
the air passages. Even with the best 
of care it is impossible for the operator 
to keep a motor as clean as it is upon 
the test floor. Experience of many users 
has been that they have actually had to 
buy larger motors because of this clog- 
ring up of ventilating ducts, for no 
motor could develop its full power with- 
out risk of damage due to excessive 
heating under impaired ventilation. It 
is rather an innovation for the cores of 
induction motors to be built without 
radial ventilating ducts. Ventilation 
of the core is supplied by what might 
be called a “free-air” method. A suction 
fan is located at the front of the motor 
inside the frame, which is practically 
totally inclosed. There is an intake 
orifice at the pulley end through which 
the air is drawn. This blast of cool air 
sweeps along the full length .of the 
stator core, also the rotor core, and is 
expelled through the discharge opening 
at the front. 
_ A comparatively large volume of air 
1s free to sweep swiftly along with no 
obstructions nor eddies. It carries off 
the heat radiating from the cores and 
coils. Fven if the air should be laden 
with dust, there are no passages small 
enough to allow the dust to lodge. The 
air blast is sufficiently powerful to blow 
it awav even if there should be oil or 
other sticky substances on the motor. In 
cases where it is desired outside air can 
he nined into the intake opening. 

It can be readily seen that the in- 
terior of the core can never hecome 
much hotter than the exterior because 
the radiation is so rapid from the inside 
to outside of each steel lamination. The 
elimination of ventilating ducts in the 
core leneth permits a larger proportion 
of effective copper in each coil, in fact 
the nroportion of effective metal of the 
whole motor is increased. 

Of course. the greatest advantage 
which auy new line of induction motors 
possesses is reallv not anv single feature 
but in the combination of the best fea- 
tures of older designs tried out and 
nroved successful in the hard school of 
exrerience. 

Electrical manufacture consists of a 
series of complicated factory processes 
which have become standardized along 
lines of economical production. It ıs 
not possible to alter any of these proc- 
esses without to a considerable extent 
altering the whole scheme of manufac- 
ture. 

Thus changesy in motor design fre- 
auently case great apparent losses to 
the manufacturer in invested capital, in 
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machines, dies and patterns, etc. No 
matter how progressive a manufacturer 
may be he can not bring about these 
changes immediately. Sometimes ıt 
takes years to accomplish a change in 
design which is admittedly superior 
from an engineering standpoint. It is 
thus possible for a manufacturer who 
specializes on a certain type of motor 
to incorporate practically all the best 
features of design in a new line stan- 
dardized and symmetrical throughout. 

The Electric Machinery Co., Minne- 
apolis, Minn., has developed its new 
line of induction motors to supplement 
the well known E-M synchronous type 
of motor. All motors will be equipped 
with rolling type of bearings, enclosed 
frames with air-blast ventilation, open 
slots in the stator, permitting use of 
form wound coils. Standardized frame 
sizes, core lengths and rotor diameters 
_permit great interchangeability of parts, 
which is of vital importance to the 
motor user as he is not required to 
carry so many extra parts for emerg- 
ency. These and many other advant- 
ages due to complete standardization are 
incorporated. A simple chart has been 
prepared to show the range of sizes and 
speeds, 15 to 500 hp. being the former. 


New Types of Tumbler, Panel 
and Ceiling Switches. 


Tumbler-type, lighting control] 
switches, which have been commonly 
used in England and other foreign 
countries for a number of years, are 


Various Types of Surface and Flush Type 
Tumbler Switches Manufactured by 
Hart & Hegeman Co. 


now coming into more general use in 
this country. This type of switch is 
similar in design and in its uses to the 
commen push-button switch, the dif- 
ference being that where in the latter 


the switch mechanism is actuated by ’ 


pushing either of the buttons on the 
face of switch plate, the tumbler 
switch is operated by single small 
lever which can be moved up or down. 
Although the choice of either type 
depends largely upon the design and 
careful workmanship which is given 
by the individual manufacturer, there 
are many places where for appear- 
ance and similar reasons the tumbler 
switch is much preferred. Conse- 
quently, the demand for them in this 
country is steadily growing. 

To meet this demand the Hart & 
Hegeman Co. of Hartford, Conn., is 
now making tumbler switches on both 
the flush and surface types. The 
surface type is especially recommend- 
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ed for use on installations where the 
handles or covers of the surface snap- 
switches frequently drop off or are 
maliciously removed, as this trouble 
is eliminated in the tumbler switch. 
In addition the cover of this switch is 
arched which helps to ward off acci- 


New Design in Snap and Push-Button 


Switches for Panelboards. 


dental blows, thereby lessening the 
possibilities of injury to the switch. 

Two types of plate are furnished 
for the tumbler flush switches by 
this company. One type has an em- 
bossing around the center, the other 
an insulating ring. The latter type 
furnishes additional insulation for the 
plate but is often objectionable on ac- 
count of the appearance and its ad- 
ditional cost. The covers of both the 
tvpes are polished brass. 

At present these switches are made 
in single-pole or 3-way types rated 
at 3 amp., 250 volts or 5 amp., 125 
volts, and 5 amp., 125 volts, or 10 
amp., 125 volts. 

In an attempt to minimize the break- 
age of panelboard switches this com- 
pany has produced a push switch in 
the manufacture of which no porcelain 
is used. The base of this switch is of 
metal which holds the mechanism in 
exact alignment. Heavy strips of spe- 
cial insulating composition, which are 
unbreakable and unburnable, insulate 
the base from the contact plates. 

In addition to this unbreakable fea- 
ture, the contact plates are provided 
with forks instead of holes for the 
screw, which save considerable time 
and trouble when inserting the screws 
for fastening the switches to the bus- 
bars. The cover of this switch is of 
black composition and is equipped with 
a card holder. 

The spacings of the holding screws 
on these switches are 14 in. on center 
each wav to meet the standard spacing 
of the panelboard manufacturers. 

The rotary type panelboard switch 
made by this firm is also now equipped 


Ceiling Switch Designed for Heavy 
Duty. 
with these 1% in. standard spacings. 


Spring contact arms allow the busbar 
screws to be fastened down tight with- 
out danger of breaking the porcelain 
base from any unevenness of the bars 
or hase of the switch. 
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bys sam ony hes also recently in- 
troduced a heavy-duty type of ceiling 
pull switch which is rated at from 2 to 

. wv. 250 volts. This switch can 
be furnished to give single-pole, 
double-pole, 3-way, two-circuit and 
three-circuit connections. 


Cozy-Glow Radiator. 


Among the many new electrical ap- 
pliances which have been designed to 
meet the demand for heating which will 
conserve coal and also the energy re- 
quired to operate them is the ‘“Cozy- 
Glow” radiator manufactured by the 
Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa. It is a 
substantially built heating! appliance 
that will throw heat in any direction 
desired and uses comparatively little 
power. 

The Cozy-Glow heater is built for 
stability, utility and efficiency. A heavy 
cast-iron base insures stability, yet al- 
lows the radiator to be easily moved 
from place to place. The heating unit, 
easily removable, is wound on a por- 
celain cylinder and is protected by a 
stout copper wire guard which can be 
removed when cleaning the reflector. 
The reflector, which aids in the proper 
distribution of the heat ravs, is made 
of polished copper, neatly finished. The 
Cozy-Glow radiator produces a cheer- 
ful heat and gives out a pleasing. soft 
irellow glow when in opération. 


Coal-Washing Table. 


Continuance of the coal difficulties of 
the past year and a half emphasize the 
importance of every means for making 
the most of such coal as is available 
One of the chief troubles connected 
with use of nearby but inferior coal is 
the large amount of ash and dirt it con- 
tains. Unless this is reduced to a mini- 
mum, either at the colliery or the power 
house, the coal-burning difficulties are 
very serious. The heating value of the 
coal rapidly diminishes with increase of 
ash percentage; the capacity of the 
boiler is correspondingly reduced; the 
troubles with clinker and choking up 
of grates and stokers increase rapidly, 
and the labor of ash removal is con- 
siderably increased just when labor 
shortage still prevails. 

The obvious remedy is to remove as 
much of the dirt and ash as possible 
before the coal is burned. 

The Deister Concentrator Co., Fort 
Wayne, Ind., has developed such equip- 
ment in what is known as the Deister- 
Overstrom diagonal-deck coal-washing 
table. These tables operate on the grav- 
itv principle aided by washing and vi- 
bration. The amount of power re- 
quired is very low, in fact, the cost of 
cleaning the coal is said to be reduced 
to a figure that is insignificant in com- 
parison with the improved boiler effi- 
ciency and capacity secured from fuel 
that is substantially free from ash. sul- 
nhur. iron pyrites and other impurities. 
Tables emplovine this general principle 
have been emploved in concentrating 
and cleaning ores in mining for a great 
many years, so that the idea is not at 
all experimental. In applying it to coal 
washing the Deister company has care- 
fully adarted the concentrating prin- 
ciple to the requirements of the ma- 
terials handled and produced a machine 
that is said to be not only entirely suc- 


cessful, hut to meet all requirements 
where \jiescand> other devices have 
failed: 
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Westinghouse Automobile Equipment Department Moved 
—Electric Furnace Co. Installs Large Annealing Furnace 


Cooley Manufacturing Co., Seattle, 
Wash., which for some time past has 
been making and marketing the 
Cooley incandescent searchlight for 
small ships and launches, expects 
soon to begin the manufacture of 
searchfights tor the larger sized ships. 


Beardslee Chandelier Manufacturing 
Co., Chicago, recently issued the new 
D-5 Denzar catalog of lighting units, 
containing much helpful information 
for the dealer in making sales of this 
product. This book ot 12 pages not 
only illustrates the various styles of 
Denzar lighting hxtures manufactured 
by the company, but gives practical 
information that is helpful in arriving 
at an estimate of the requirements 
for efficient illumination. This catalog 
will be sent free upon request to all 
interested in hghting. 


E. C. Atkins & Co., Inc., manufac- 
turer of the “Silver Steel Saw,” ln- 
dianapolis, Ind., has reorganized 
its Pacitic Coast department, the 
personnel! of which now includes the 
tollowing: Robert W. Neighbor, 
Pacific coast manager; A. W. Shaw, 
manager San Francisco branch; 
Charles E. Hurlburt, manager Seattle 
branch; Mayrant Conner, Portland 
branch manager; Lewis Doster, Seat- 
tle, manager mill sales department. 
An effective machine this company is 
now marketing is the Atkins power 
hacksaw, a quick-cutting tool, oper- 
ated by belt drive from a variable- 
speed motor anchored at the top of 
the machine. 


Westinghouse Automobile Equip- 
ment Department Moved to Newark. 
—The plant of the Westinghouse 
Electric & Manufacturing Co. at New- 
ark, N. J.. is now devoted to the mak- 
ing of electrical equipment for auto- 
mobiles, this department of the com- 
pany’s works having been located 
previous to the war, at Shadyside, 
Pittsburgh. The increasing demand 
for automobiles has given an added 
impetus to the manufacture of equip- 
ment, so that the Newark works 
promise to become a real industrial 
growth for that city. Besides a num- 
ber of accessories, they are manufac- 
turing lighting apparatus, an ignition 
system, a eens device, and a 
generator and storage hattery to sup- 
ply power for these. The core of the 
Westinghouse electrical system of 
automobile equipment is a small gen- 
erator, which is attached to the auto- 
mobile engine. The electric power 
generated is fed to the lighting, self- 
starting or ignition systems either di- 
rect or through storage batteries. A 
unique cam-regulator so controls the 
voltage of the generator that when 
the car is running at full speed, the 
lights cannot receive an excess mak- 
ing it unnecessary to use the storage 
battery except when the car is stand- 
ing still or running at low speed. The 


generator also supplies current to a 
small powerful motor attached to the 
engine, used as a self-starter. The 
ignition system utilizes the current 
from the generator, making magnetos 
unnecessary. The teld for the sale 
of these generator sets is rapidly 
broadening. Besides their adoption 
for automobiles generally, the United 
States government preterred them for 
use mm Europe. They are used on 
aeroplanes and are exceptionally val- 
uable on tractors where it is neces- 
sary to thoroughly illuminate the 
fields being cultivated. 


Geo. R. Cooley Electric Co, 
Seattle, is engaged in carrying 
through a contract for installing the 
electrical fixtures and equipment on 
15 steel ships, each of 8800-tons, in 
the Seattle yards of Duthie & Co. 
Each vessel is to be equipped with 
two 10-kw. generators for producing 
energy for lighting, service motors, 
searchlights, and wireless apparatus. 
The Carlyle & Finch searchlights are 
being installed. This company is fur- 
nishing the electrical fixtures for 23 
wooden ships being built at New 
Westminster, B. C. 


H. W. Johns-Manville Co., New 
York, has recently gotten out an ad- 
mirable book, entitled “Johns-Man- 
ville Service to Power Users.” This 
publication deals primarily with heat- 
insulating materials, bafle walls, pack- 
ing for the many applications for 
which it is now employed, gaskets, 
fire extinguishers and electrical fuse 
blocks. An appendix includes consid- 
erable data on refractories and heat 
insulating materials, steam tables, 
heat losses by radiation, tables of 
wrought-iron and steel, pipe weights 
and similar subjects. The book is 
very interestingly gotten up and con- 
tains not only valuable data, but also 
some pertinent remarks and explana- 
tory diagrams for reducing the waste 
of heat in power plants. 


John N. Willys has purchased out- 
right the New Process Gear Corpor- 
ation, of Syracuse. N. Y., taking over 
all of the $3.000,000 capital stock of 


the concern. There is no change con- 


templated in the nature of the product 
the company will manufacture, al- 
though it is naturally expected that 
material expansions in the old field 
will result. It is the intention of the 
company to solicit gear business of 
all kinds, and particularly insofar as 
the manufacture of gears relates to 
differentials and transmissions for the 
automobile trade. Thomas W. Mea- 
chem and other members of the 
Meachem family connected with the 
corporation have retired, having sold 
their interests to Mr. Willys. On the 
latter’s part, this step represents final 
complete acquisition of a plant in 
which he previously has been partially 
interested. No change of active man- 


agement has been intimated, imme- 
diate control of the enterprise being 
in the capable hands: ot J. Allen 
Smith. 


C. Kirk Hillman Co., Seattle, 
Wash., sales agent for several eastern 
manufacturers of electrical equipment, 
has organized the C. Kirk Hillman 
Import & Export Co., through which 
to establish trade connections in the 
Orient for the sale of machinery. 


Electric Furnace Co., with general 
offices at Alliance, Ohio, has just 
closed a contract with the Braeburn 
Steel Co., of Braeburn, Pa., for a 
large continuous recuperative anneal- 
ing furnace for the annealing of alloy 
steel bars and wire. This furnace will 
have a capacity for annealing 75 tons 
a day, and an electrical capacity of 
600 kw. One of the special features 
of this furnace is that the material is 
heated and cooled slowly and on ac- 
count of the fact that it is a special 
alloy steel must be soaked for a con- 
siderable time at maximum tempera- 
ture without scaling and without the 
use of the usual annealing box cov- 
ers. Another important feature is 
that provision 1s made for cooling at 
a very slow rate for the first two to 
three hundred degrees from the max- 
imum temperature. This type of fur- 
nace is meeting with great favor, es- 
pecially among steel mills, because of 
its many advantages over the old 
practice requiring hoods and whereby 
it is dithcult to get uniform annealing. 


Western Electric Co.’s Plan for 
Former Employes Now in Military 
Service.— Former employes who have 
been given a leave of absence for 
military service and who have been 
honorably discharged therefrom and 
who desire to again take up work in 
the Western Electric Co., should 
make application within 30 days 
after being mustered out of service. 
If possible they will be promptly as- 
signed to work for which their pre- 
vious experience qualified them, at the 
trate of pay which others are then be- 
ing paid for similar work. If it is 
not posstble to assign them to work 
immediately, they will be placed on a 
preferred list until such time as busi- 
ness conditions enable the company 
to place them. During their contin- 
uance on this preferred list they wil! 
enjoy the same rights with respect to 


the Emploves Benefit Plan as they 


had while in the service of the United 
States, and they may take other em- 
ployment. When they are notified of 
a vacancy they should present them- 
selves for work at the time stated and 
failing to present themselves for 10 
days thereafter their leave of absence 
shall terminate. Before assignment 
to any work, suitable physical condi- 
tion for such work must be deter- 
mined in accordance with the regular 
routine. 
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EASTERN STATES. 


Rutland, Vt.—Fire recently de- 
stroyed the entire plant of the Rau- 
ber, Ryttenburg Shirt Co., including 
the boiler plant and a large quantity 
of electrical equipment. It is under- 
stood that the works will be rebuilt 
at once. 


Dudley, Mass.—Burmus Paper Co., 
West Dudley, has commenced the 
construction of the proposed local 
hydroelectric power station and dam, 
to be used for works operation, esti- 
mated to cost $50,000. Thomas Mc- 
Govern, Southbridge, is the contrac- 
tor. John M. Burby is president. 


Pridgeport, Conn.—Fire, which 
originated in the boiler plant at the 
works of G. C. Fisher, foot of Asylum 
street, caused a loss of approximately 
$25,000 


New London, Conn.—The United 
States Government, Navy Depart- 
ment, has ordered the discontinuance 
of the construction of the proposed 
boiler pfant and barracks at the local 
naval station, estimated to cost 
$25.000 


Brooklyn, N. Y.—The Public Serv- 
ice Commission, First District, has 
issued an order to the Brooklyn Rapid 
Transit Co. directing that the com- 
pany keep its rolling stock and equip- 
ment, both for the elevated and sub- 
way lines, in safe and proper condi- 
tion. Itis stated in the order that the 
practices of the company in repairing, 
replacing and maintaining the equip- 
ment of both the surface and rapid 
transit lines are “improper, insufh- 
cient, and inadequate.” Under the 
new order the company is prohibited 
irom operating its elevated cars more 
than 1550 miles and the subway cars 
more than 2700 miles without inspec- 
tion. 


Buffalo, N. Y.—Perfect Fuse Co., 
manufacturer of fuses, etc., has filed 
notice of an increase in its capital 
from $100,000 to $200,000, to provide 
for general expansion. 


Buffalo, N. Y.—Marine Elevator 
Co., Chamber of Commerce building, 
is planning for the construction of a 
power plant in connection with its 
proposed grain elevator to be located 
at the foot of Childs street. The 
company has acquired a site in this 
vicinity for the new works, which are 
estimated to cost about $1,500,000. C. 
L. Abel is president. 


Buffalo, N. Y.—International Rail- 
way Co., through its president, E. G. 
Connette, has submitted a plan to the 
City Council to devise a mutually sat- 
isfactory agreement regarding the 
operation of the street railway sys- 
tem. The plan includes the separa- 
tion of the city and interurban lines, 
the valuation of the city property 
owned and used in transportation, a 


certain fixed return to be paid on the 
valuation; a reserve fund of maximum 
and minimum limits which would 
automatically fix the rate of fare; and 


a management devoted to service 
contro!led by the city. 
Cleveland, N. Y.—Fire, on Dec. 


18, destroyed the engine plant and 
a section of the works of E. More- 
ness & Co., manufacturers of ther- 
mometers, with loss estimated at 


$15,000. 


Ithaca, N. Y.—Fire, on Dec. 20, de- 
stroyed the power house at the plant 
of the Ithaca Traction Corporation, 
with total loss estimated at about 
$75,000. The company furnishes serv- 
ice for the operation of the electric 
street-lighting system. 


New York, N. Y.—The name of the 
Kings County Electric Light & Pow- 
er Co. has been changed to the 
Brooklyn Edison Co., Inc. The 
stockholders also ratifed the propo- 
sition to execute a general mortgage 
on the property to secure a bond is- 
sue for the requisition of additional 
property and improvements. 


New York, N. Y.—The Department 
of Corrections, Municipal building, 
has taken bids for the erection of a 
power house and stack at the New 
York City Reformatory, New Hamp- 
ton, N. Y. Burdette G. Lewis, com- 
missioner. 


Niagara Falls, N. Y.—Niagara Falls 
Power Co., Canal Basin, has broken 
ground for the construction of a new 
three-story power station, about 99x 
158 ft. The structure is estimated to 
cost $35,000. Snyder & Gillette, Gil- 
lette Court, are in charge of the build- 
ing. 


Utica, N. Y.—The State Hospital 
Commission, Capitol, Albany, is plan- 
ning for the installation of new boiler 
equipment at the Utica State Hospi- 
tal. Lewis F. Pilcher, Albany, is state 
architect. 


Camden, N. J.—The Public Service 
Corporation is said to be planning for 
extensive improvements in its local 
street railway system to provide ade- 
quate service. Newton W. Bolen, 
general superintendent of the corpor- 
ation, has been making a tour 
throughout various sections of the 
state, investigating local conditions. 


Dover, N. J.—In connection with 
the proposed construction of a num- 
ber of buildings at its local site, the 
Government is considering plans for 
the erection of a new electrical shop. 


Harrison, N. J.—General Electric 
Co. is completing the erection of a 
new radial brick stack at the local 
plant of its Edison Lamp Works. The 
words “Edison Mazda”? have been 
worked into the chimney with orna- 
mental fire brick, reading vertically; 
the plant is adjacent to the” ne of 


the Lackawanna Railroad, making 
this feature plainly visible to passen- 
gers enroute. 


Jersey City, N. J.—The Board of 
Education has awarded a contract to 
the Godfrey Keeler Co., 70 Warren 
street, New York, for improvements 
and alterations in the boiler equip- 
neni and plant at Public School No. 


Newark, N. J.—Lehigh Valley Rail- 
road Co. of New Jersey has had plans 
prepared for the construction of a 
new two-story brick interlocking 
signal tower at 185 Meeker avenue. 
to cost $7,500. A building permit for 
the structure has been issued. 


Nutley, N. J.—The Town Council is 
planning for the installation of a 
number of new lighting units to ex- 
tend the electric street-lighting sys- 
tem. Electric energy is supplied by 
the Public Service Electric Co. 


Brownsville, Pa.—Fire recently de- 
stroyed the machine shop, boiler plant 
and administration building at the 
Pike mine of the Diamond Coal Co., 
with total loss placed at approximate- 
ly $50,000. 


Harrisburg, Pa.—Harrisburg Elec- 
tric Supply Co. 24 South Second 
street, is having plans prepared for 
alterations and improvements in its 
three-story building on Chestnut 
Street, near Second street, to cost 
about $10,000. 


Macungie, Pa.—Notification has 
been filed with the Public Service 
Commission by the Macungie Elec- 
tric Light, Heat & Power Co. of in- 
creases in its rates for service. 


Pittsburgh, Pa.—The City Council 
has adopted a resolution providing 
for investigations of public utilities 
operating in the city which are not 
being taxed on land occupied. It 1s 
said that land to the value of $19,- 
000,000 is now being utilized in this 
manner. 


Plumsteadville, Pa.—Fire recently 
destroyed the planing mill, including 
the engine plant, of Henry Y. Leath- 
erman, with loss estimated at $6,000. 


Pottsville, Pa—Eastern Pennsyl- 
vania Railway Co. has announced va- 
rious reductions in its rates of fare. 
The rate in effect between Pottsville 
and Minersville has been reduced to 
pre-war proportions. 


Philadelphia, Pa.— American Insula- 
tion Co., Roberts and Stokly streets, 
has filed notice of an increase in its 
capitalization from $100,000 to $250,- 
000, for expansion. 


‘Philadelphia, Pa. — Philadelphia 
Rapid Transit Co., 810 West Dauphin 
street, has completed arrangements 
for_the construction of a one-story 
brick-addition to its substation, abont 
18x45-ft.~estimated to cost $12.000. 
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Pittsburgh, Pa. — Westinghouse 
Lamp Co. has filed notice of an in- 
crease in its capital from $5,000,000 to 
$5,814,350, to provide for proposed 
general expansion. 


Weatherly, Pa.—In connection with 
extensive improvements to be made 
at the plant of the Weatherly Steel 
Co., arrangements have been made 
with the Weatherly Electric Light 
Co. to supply additional electric 
energy in the amount of about 200 hp. 
for the proposed increased operations. 


Baltimore, Md.—The water depart- 
ment has appropriated $7,500 for a 
turbogenerator to be used in motor- 
ization of auxiliary units in the Mt. 
Royal station, in addition to other 
improvements. W. F. Lee, engineer. 


Baltimore, Md.—Bids will be asked 
for purchasing electrical supplies at 
an estimated cost of $120,000. Ad- 
dress C. W. Logan, president of the 
Electric Commission, 315 Courtland 
street. 


Indian Head, Md.—The Govern- 
ment, Navy Department, has award- 
ed a contract to the General Electric 
Co., River Road, Schenectady, N. Y., 
for the installation of new turbogen- 
erators, to cost $88,700. 


Norfolk, Va.—The city is consider- 
ing the issuance of $70,000 bonds for 
improving the waterworks system, in- 
cluding the replacing of four wooden 
filters with concrete filters and in- 
stalling 15,000,000-gal. electrically- 
driven pumps. W. H. Taylor, city 
engineer. 


Norfolk, Va.—The Navy Depart- 
ment is considering plans for the re- 
construction of the heating plant at 
the local naval base recently de- 
stroyed by hre, with loss estimated 
at $30,000. 


Windsor, W. Va—West Penn 
Power Co., Fourth avenue, Pitts- 
burgh, Pa., is understood to have 


completed arrangements for the in- 
stallations of a new 30,000-kw. gen- 
erating unit with auxiliary equipment 
at its local plant. At the present time 
the company is installing a unit of 
similar capacity. 


Atlanta, Ga.—George Railway & 
Power Co. will improve its substa- 
tions. At the Boulevard station the 
capacity of the Lindale line trans- 
former will be increased to 6,000 
kv-a. by the installation of two banks 
of three 1,000 kv-a. transformers 
each, with extra transformers for 
each bank; extra transformers will 
be installed at the Newnan substation. 


Atlanta, Ga—R. C. Turner, city 
electrician, recommends an appro- 
priation of $20,000 for the purpose of 
utilizing the steam which is going to 
waste at the crematory. 


NORTH CENTRAL STATES. 


Bucyrus, Ohio.—The citizens of 
Sulphur Spring are negotiating with 
the Central Power Co. for an exten- 
sion in its traction and power service 
to that village. 


Dayton, Ohio.—City Manager Bar- 
low has been authorized by the city 
commission to purchase a pump and 
motor for the water works depart- 
ment at a cost of $6,971. The motor 
involves an expenditure of $4,975 and 
the pump $1,996. 
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DATES AHEAD. 


Florida Engineering Society. 


An- 
Jacksonville, Jan. 6. 
Benton, Gainesville, 


nual meeting, 
Secretary, J. R. 
Fila. 


American Institute 
Tengineers, Inc. Annual meeting, New 
York City, Jan. 18$. Deputy sec- 
retary, B. Etchelle, 35 Nassau street, 
New York City. 

Northern White Cedar Association. 
Annual meeting, Hotel Radisson, Wis., 
Minneapolis, Minn., Jan. 21 and 22. 
Secretary, N. E. Boucher, 702 Lumber 
Exchange, Minneapolis, Minn. 


of Consulting 


Penngylvania State Association of 
Electrical Contractors and Dealers. 
Next meeting, Hotel Adelphia, Phila- 
delphia, Jan. 28. Secretary-treasurer, 
M. G. Sellers, 1518 Sansom street, 
Philadelphia. 


Western Association of Electrical 
Inspectors. Annual meeting, Chicago, 
Ill., Jan. 28-30. Secretary, W. S. Boyd, 
Hie West Jackson boulevard, Chicago, 


Oklahoma Utilities Association. An- 
nual meeting, Oklahoma City, Okla., 
Feb. 18, 14 and 15. Secretary, H. A. 
Lane, Oklahoma City, Okla. 


New Mexico Electrical Association. 
Annual meeting, Albuquerque, N. 
Mex., Feb. 17-19. Secretary-treasurer, 
Ne E. Twogood, Albuquerque, N. 

ex. 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Pfister, Mil- 
waukee, Wis., March 24-26. State sec- 
retary, John A. Piepkorn, 108 Syca- 
more street, Milwaukee, Wis. 


Lorain, Ohio.—Fire in the steam 
turbine generator at the power station 
of the Lorain County Electric Co. 
completely wrecked the machinery. 


Sandusky, Ohio.—Sandusky Gas & 
Electric Co. will expend $250,000 in 
making improvements because of the 
new building in sight. A new artifi- 
cial gas plant will be erected at a cost 
of $500,000. 


Sidney, Ohio.—Jackson Center has 
under consideration a bond issue of 
$15,000 for an electric lighting plant. 
The gas company is no longer able 
to serve the town with lights. 


Youngstown, Ohio.—The council 
will install 40 electric lights in the 
Pleasant Grove District at once. The 
police and fire signal system will also 
be installed. Address Robert Backus, 
chairman of the council. 


Chicago, Ill.—Engineers of the 
board of local improvements have 
started work in drawing plans for 40 
miles of subways to be built by spe- 
cial assessment and with the $27,000,- 
000 in the city’s traction fund. 


Malta, Ill.—The installation of a 
larger engine in the municipal electric 
light plant is under advisement. S. S. 
Plapp is manager. 


Detroit, Mich.— Detroit Edison Co. 
is planning to issue bonds for $2,- 
600,000. 


Howell, Mich.—The council of the 
city has taken final action in the mat- 
ter of the lease and sale of the mu- 
nicipal electric light plant to the Edi- 
son -Co., a New York corporation. 
The price agreed upon is $50,000. The 
matter of the lease, franchise and 
sale of the municipal electric light 
plant must be submitted to a vote of 
the qualified election, the election be- 
ing called for Jan. 14. 


Green Bay, Wis.—The city is dis- 
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cussing the installation of modern 
lighting system for business district. 
Address Ludolf M. Hansen, 113 W. 


Walnut street, Chamber of Com- 
merce. 
Superior, Wis.—Plans are being 


prepared by the Globe Shipbuilding 
Co. for installing a steam and gener- 
ating plant at a cost of $25,000. Ad- 
dress secretary. 


Benson, Minn.— Benson Electric 
Co., 1101 Third street, will expend 
$8000 in making an addition to its 
plant and improving it. 


Ortonville, Minn.—Ortonville Elec- 


tric Power Co. will build a $75,000- 
plant. 
Holden, Mo.—Island Creek Coal 


Co. plans the installation of two 400- 
hp. boilers in its power plant. 


Macon, Mo.—The city is consider- 
ing plans for the installation of new 
equipment in the municipal electric 
light plant, including a new 450 kv-a. 
generating unit, condenser and other 
apparatus. Frank L. Wilcox, Syndi- 
cate Trust building, St. Louis, is con- 
sulting engineer. 


Marshall, Mo.—Henrici, Kent & 
Lowry Engineering Co., 322 Com- 
merce building, Kansas City, Mo., is 
preparing plans for $75,000 electric 
light plant. Address E. H. Mitchell, 
mayor. 


Sumner, Mo.—Sumner Electric Co. 
is in market for a 12-mile transmis- 
sion line. 


Larned, Kans.—A charter for the 
Pawnee Power & Water Co. has been 
obtained from the state charter board. 
The company is incorporated for 
$150,000 and its purpose is to furnish 
electric light and power to Lewis, 
Belpre, Kinsley, Garfield, Rozel, Bur- 
dett and Pawnee Rock, a 24-hour 
service and to supply power for ir- 
rigation purposes in the shallow 
water districts. 


Burke, S. Dak.—At a special elec- 
tion the voters authorized the issu- 
ance of bonds for installing a new 
municipal electric light plant. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—Commercial De- 
partment of the Louisville Gas & 
Electric Co. during the week ended 
Dec. 7 accepted 49 new electric light 
and power customers with 27 kw. of 
lighting and 49 hp. in motors. Output 
of electric energy shows an increase 
of 14.9% over the corresponding pe- 
riod a year ago. 


Whitco, Ky. — Whitesburg Coal 
Co. is considering the early installa- 
tion of new electrically-operated min- 
ing equipment at its local coal prop- 
erties. 


Greenville, Miss.—Greenville Com- 
mercial Body Co., recently incorpor- 
ated with a capital of $50,000, is plan- 
ning for the early operation of its 
proposed plant for the production of 
automobile truck bodies. The plant 
will be equipped for electric operation 
throughout, to have an initial capacity 
of 15 truck bodies daily. 


Pascagoula, Miss. — Pascagoula 
Street Railway & Power Co. is said 
to be planning for the construction 
of a new local power plant to provide 
for increased operations. 
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Fort Smith, Ark.—Fort Smith 
Light & Traction Co. 1s negotiating 
with the Model Window Glass Co. 
for the electrincation of its plant, re- 
placing present gas installation. Ap- 
proximately 65 hp. in motors would 
be required for the operation of this 
plant. 


Shreveport, La.—\Vestern Union 
Telegraph Co. is arranging plans for 
the installation of a new underground 
conduit system to replace the pres- 
ent overhead wires in the down-town 
section. 


Oklahoma City, Okla—N early 
$250.000 will be expended by the 
Mackay Telegraph & Cable Co. in 
extending its lines in Oklahoma as 
soon as the property reverts back to 
the possession of the company, ac- 
cording to S. H. Mudge, district super- 
intendent, of Kansas City. The ex- 
tensions involve both telegraphic and 
long distance telephone service be- 
tween Oklahoma City and Enid, Fort 
Sill and El Reno, Chickasha, Shaw- 
nee, Okmulgee, Sapulpa and all inter- 
mediate points. It also includes con- 
nection with Kansas City, Mo., and 
Fort Smith and other points in 
Texas. 


Okmulgee, Okla— Okmulgee Ice & 
Light Co. is planning for the erection 
of a new addition to its plant, to pro- 
vide for an increase in the present ca- 
pacity. It is proposed to install a new 
1250 k-va. turbine generator, two 400- 
hp. boilers, a large quantity of refrig- 
erating machinery and auxiliary ap- 
paratus.’ Elmer W. Smith is manager. 


Houston, Tex.—E. E. Sands, city 
engineer, will receive bids until Jan. 
10 for improvements to the central 
water pumping station to include 
seven deep wells, deep well pumps, 
motors and electric generators, all 
operated under the unit system. Both 
steam and electricity will be used to 
furnish power for a capacity of 10.- 
000,000 gallons. The estimated cost 
is $160,000. 


Weatherford, Tex.—The city con- 
templates rebuilding electric light 
plant, recently damaged by fire. Ad- 
dress mayor. 


WESTERN STATES. 


Casa Grande, Ariz.—Plans are be- 
ing made for the establishment of an 
electric power plant here. 


Florence, Ariz.—Engineers Burns 
and McDonnell, 400 Inter-State build- 
ing, Kansas City, Mo., are preparing 
plans for $80,000 electric plant and 
water system for the city of Florence. 
Address city clerk. 


Montesano, Wash. — Power and 
light service is to be extended and 
improved by the Northwest Electric 
& Water Works, which will put in 
ae ene) generating unit at Red 
{ill. 


Seattle, Wash—Engineers of the 
Puget Sound Traction, Light & Pow- 
er Co. have completed plans covering 
the construction of a one-story con- 
crete structure, 30x10 ft. in size, to be 
built at the Jefferson street substa- 
tion at Seventh avenue and Jefferson 
street. The building will house light- 
ning arresters. 


Seattle, Wash.—The Capital Issue 
Committee has approved of two 
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utility bond issues for street railway 
extensions, $350,000 for completion of 
the elevated line, and the purchase of 
cars and $200,000 for the extension of 
the city line on E. Marginal Way. A 
resolution asking for approval of the 
issuance and sale of the $750,000 of 
the $1,750,000 utility bonds for light 
and power extensions was introduced 
and referred to the finance and city 
utilities commission, 


Seattle, Wash.—Superintendent J. 
D. Ross of the lighting department is 
asking for $40,000 to buy motor gen- 
erators for the elevated road; $30,000 


for the completion of the Ballard 
substation, on which $30.000 has al- 
ready been expended; $50,000 for 
switches, busbars, etc, for substa- 


tions and street railway; $200,000 for 
sealing the Cedar river dam; $75,000 
for constructing an interconnection 
with the power line of the Puget 
Sound Traction, Light & Power Co.; 
$125,000 for the Spokane street indus- 
trial and railway substation, machin- 
ery, land, building and tie lines; 
$125,000 for the Cedar Falls pipe line, 
and $105,000 for general construction. 


Seattle, Wash. — Funds to the 
amount of $1,383,000, the proceeds of 
the sale of Skagit power project 
bonds now lying idle in the city 
treasury will be drawn upon to finance 
temporarily extensions and improve- 
ments in the city lighting system if 
the capital issues committee gives its 
approval to a plan adopted by the 
utilities committee of the city council. 


Spokane, Wash.—Leonard Funk, 
one of the city commissioners, has 
brought before the council the pro- 
posal to secure a consolidation of the 
lines of the two electric traction com- 
panies, and possible municipal own- 
ership. The council thereupon re- 
quested Mayor Fassett and Corpora- 
tion Counsel Geraghty to investigate 
and report on these matters with a 
view to securing better car service. 
A 7-cent fare is suggested as a means 
of increasing greater revenue. 


Los Angeles (Hollywood), Cal.— 
Richard Day of Hollywood and of- 
ficials of the Adams Pipe Works in 
this city are named as members of a 
corporation which has applied to the 
State Railroad Commission for per- 
mission to appropriate waters in 
Butte arid Plumas counties for use in 
power generation and irrigation. The 
water is to be diverted by means of 
four concrete dams and will be con- 
veyed a distance of 35 miles through 
canals to the place of usage. 


Rio Vista, Cal.—Great Western 
Power Co. is planning for the con- 
struction of a 22,000-volt power line 
in the main prairie section. 


FOREIGN. 


Santa Rosalia, Mex. — The great 
hydroelectric and irrigation project a 
the Mexican Northern Power Co. 
to be finished and placed in oei on 
within the next few months, accord- 
ing to J. W. Thompson, superintend- 
ent, who has just arrived from the 
City of Mexico to take charge of the 
work. In its finished state this enter- 
prise will have involved the construc- 
tion of a large dam across the Con- 
chos river at a point about 18 miles 
from Santa Rosalia, the installation of 
electrical machinery and equipment 
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by which about 150,000 hp. will be 
guaranteed, the building of a system 
of canals and ditches and the reclaim- 
ing of 20.000 acres of valley land by 
means of irrigation. 


~ 


ee 


PROPOSALS 


Generator.—Bids will be received 
until noon Jan. 10 at Houston, Tex., 
for furnishing one generator complete 
with steam turbine condensers and 
switchboard, to be used at the central 
water plant. Address E. E. Sands, 
city engineer. 


Copper Wire.—Sealed proposals will 
be received by the Director of Public 
Service of the city of Hamilton, Ohio, 
at the ofhce of director for 8500 ít. 
No. 000 weatherproof triple braid 
stranded copper wire, wound on 
wooden reels, f. o. b. Hamilton. ©. 
F. J. Sloat, director of public service. 


Motors, Centrifugal Pumps, etc.— 
Sealed proposals will be received, 
Houston, Tex., Jan. 10, for the drill- 
ing of seven wells complete, with deep 
well centrifugal pumps, motors, etc., 
at the central water plant. Address 
T E. Amerman, mayor of Houston, 

ex. 


Locomotive Crane.—Seattle Port 
Commissioners are calling for bids on 
an electrically operated gantry crane. 
locomotive type, for installation on 
Pier B, at Smith Cove terminals. The 
specified capacity is 25,000 Ibs. for a 
20-ft. radius, and 5000 Ibs. for a max- 
imum radius of 51 ft. The cost of 
crane is estimated at approximately 
$90,500. 


Boilers, Pumping Units, etc.—Bids 
will be received by the city clerk, Po- 
teau, Okla., until 8 p. m., Jan. 31, for 
the installation of a complete water 
system and filter plant, consisting of 
one brick pumping station, one brick 
filter house, one sedimentation basin, 
one pure water reservoir, two 100-hp. 
boilers, two high-service pumping en- 
gines, three steam engine or turbine 
driven centrifugal pumping units, two 
duplex boiler feed pumps, one con- 
denser and air pump, steam and water 
piping, etc. Address A. W. Lindsey, 
city clerk. 


INCORPORATIONS 


Newark, N. J.—American Glass 
Bulb Co. has filed notice of authoriza- 
tion to operate at 277 Livingston 
street for the manufacture of glass 
hulbs and other specialties. D. Adel- 
burg and L. Frank, 276 18th avenue, 
head the company. 


New York, N. Y.—Equipment Own- 
ers, Inc. Capital, $100,000. To deal in 
power and lighting equipment, etc. 
Incorporators: B. Green, H. M. Dia- 
mond, and A. C. Leach, 203 East 51st 
street, New York. 


Fulton, N. Y. — Ontario Electric 
Steel Co. Capital, $1,100,000. To 
manufacture electric steel. Incorpo- 
rators: Carl Ehlermann, Jr.. Donald 
R. \Abbottand) Frederick W. Jockel. 
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Major Hammer Appointed Member of General Staff— 
Charles Pies Becomes Director General of Fleet Corporation 


W. D. ALLEY, formerly connected 
with the Northern Indiana Gas & Elec- 
tric Co., Hammond, Ind., was recently 
appointed an electric meter expert for 
the Southern Public Utilities Co., Char- 
lotte, N. C. 


H. A. NICHOLL, general manager 
of the Union Traction Co. of Indiana, 
Anderson, Ind., has returned from 
Hampton Roads, Va., where for more 
than two months he was in charge of 
transportation on electric railroads and 
ferry in the Hampton Roads and Nor- 
folk district. He will resume active 
duties as general manager of the Union 
Traction Co. 


Mayor WitxuramM J. HAm- 
MER, who in civilian life is a con- 
sulting electrical engineer with offices 
at 55 Liberty street, New York City, 
and who for some time past has served 


the War Department in the War Plans. 


Division, on Dec. 13 had conferred upon 
him the honor of being appointed a 
member of the General Staff Corps. 
This honor, which Major Hammer 
greatly deserves, came as a complete 
surprise to him and is one upon which 
he is to be congratulated. 


CHARLES Prez has been appointed 
director general of the Emergency Fleet 
Corporation, succeeding Charles M. 
Schwab. The appointment is the cul- 
mination of more than a year’s strenu- 
ous and exacting work as the executive 
officer in charge of construction and or- 
ganization. He was elected vice-presi- 
dent of the corporation, Nov. 11, 1917, 
and succeeded Rear Admiral F. R. Har- 
ris as general manager Dec. 15, 1917. 

At that time, through a change in the 
by-laws of the United States Shipping 
Board, dual responsibility for manage- 
ment was abolished and all authority 
was concentrated in the hands of the 
president of the board of trustees with 
power to delegate. Full authority was 
delegated to Mr. Piez as general mana- 
ger. The responsibility placed upon the 
shoulders of the general manager in 
piloting the corporation through the un- 
easy days in the latter part of 1917 and 
early in 1918 was tremendous. The or- 
ganization of the Fleet Corporation at 
that time was not developed to a point 
of efficiency sufficient to relieve the 
managership of the details of adminis- 
tration. All activities of the corporation 
centered upon the office of the general 
manager. Perhaps the greatest achieve- 
ment of Mr. Piez as general manager 
was to establish the district system of 
the corporation, whereby the responsi- 
bility was placed upon district officers 
and the home office was relieved of the 
petty details of management which had 
been so burdensome before. This svs- 
tem proved entirely satisfactory and, ac- 
cording to Mr. Piez himself, undoubt- 
edly would have been adopted by other 
war industries had the world conflict 
continued longer. 


Mr. Piez in private life is president of 
the Link-Belt Co., manufacturer of 
elevating and conveying machinery, 
with plants in Chicago, Indianapolis 
and Philadelphia. He is also president 
of the Electric Steel Co. and Illinois 
Manufacturers Casualty Co. He was 
chairman of the Illinois Workmen’s 
Compensation Committee in 191], and 
president of the Illinois Manufacturers 
Association from 1911 to 1913. He isa 
member of the American Society of 
Mechanical Engineers, the American In- 
stitute of Mining Engineers and the 
Western Society of Engineers. 


Lrt.-CoL. H. M. BYLLESBY, after 
serving in the U. S. Army for about a 
year, has received his honorable dis- 
charge and returned to private life as 
president of H. M. Bvllesby & Co. 
While in Europe he was the London 
representative of the Purchasing Board 
of the American Expeditionary Forces, 


H. M. Byliesby. 


having charge of purchases in Great 
Britain and the Scandinavian countries. 
Colonel Byllesby, on Jan. ?, addressed 
members of the Electric Club of Chi- 
cago, and told in a very interesting 
manner the story of the Great War and 
his observations in European capitals 
and at the front. 


PauL P. HAYNES, a member of 
the Indiana Public Service Commission, 
has declined an appointment as a mem- 
her of the national committee on stand- 
ardization of telephone rates in the 
United States, the appointment coming 
from Director-General Burleson. Mr. 
Haynes said that not only were the re- 
quirements of the Indiana commission’s 
post-war readjustment work too heavy 
to permit of his taking leave from that 
body, but also certain that certain aues- 
tions involved in the jurisdiction of the 
federal telephone control and the vari- 
ous state commissions caused to decline 
the appointment. 


W. D. GEORGE, Pittsburgh, Pa., has 
been appointed the second receiver for 
the Pittsburgh Railways Co. by Judges 
C. P. Orr and W. H. S. Thomson, 
United States District Court. 


Frank C. TayLor, electrical en- 
gineer, industrial sales department of 
the Rochester Railway & Light Co., 
Rochester, N. Y., recently delivered an 
interesting address entitled “Increased 
Production by Correct Illumination” at 
the meeting of the Rochester section of 
the American Institute of Electrical En- 
gineers, held on Dec. 20. 


Obituary. 


JosEPH FORSHEIM, a well- 
known inventor of electrical appliances, 
died on Dec. 22, at his home in New 
York City, aged 50 years. 


CHARLES E. PHELPS, formerly 
chief engineer of the Maryland Public 
Service Commission, Baltimore, died, 
on Dec. 22, aged 47 years. 

Jacos BaRD, chief engineer of the 
Sangamon Electric Co. and one of the 
leading electrical meter engineers of the 
country, died on Dec. 13 at his home in 
Springfield, Ill, from pneumonia. Grad- 
uating from the University of Illinois 
in 1906 and after a few vears’ work 
divided between the Western Electric 
Co. and the Peoria Gas & Electric Co., 
Mr. Bard entered the employ of the 
Sangamo company in 1911, rapidly ris- 
ing to have charge of all engineering 
matters, including development work, 
for that company. Mr. Bard was a mem- 
ber of the American Institute of Elec- 
trical Engineers. He leaves a widow 
and one son. 


CHARLES E. Puetps, chief en- 
gineer of the Maryland Public Service 
Commission, passed away at his home 
in Baltimore on Dec. 22. Mr. Phelps 
was born on Jan. 31, 1871, and in 1894 
was graduated from the Johns Hop- 
kins University in electrical and me- 
chanical engineering. In 1894 he be- 
came superintendent of electrical con- 
struction for the David E. Evans Co., 
and continued in this capacity until 
1898. He then engaged upon some pri- 
vate contract work, but on Oct. 1, 1898, 
when the Electrical Commission of Bal- 
timore was organized, Mr. Phelps was 
appointed chief engineer, and at the 
same time represented a number of 
cities in technical matters principally 
relating to public utility corporations. 
In 1906 he was selected by the Na- 
tional Civic Federation, together with > 
Theodore Stebbins, to conduct the in- 
vestigation carried on by the federa- 
tion into the question of municipal 
ownership and operation of public serv- 
ice corporations. He resigned from the 
Baltimore commission in 1910 and in 
the fall of that year was appointed chief 
engineer of the Marvland commission, 
the nosition he held at the time of his 
death. 
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Now that the War Is Won—=What? 


X VIII. 


. Unite for Service 


in 1919 


Let’s turn now to the Work and Responsibili- 
ties of Peace. A gigantic task faces us. 


We must unite to clear away the wreckage 
of war, to rebuild—and to give to this task the 
same calm confidençe, the same ingenuity, the 
same thoroughness and the same resistless 
energy that swept us undeniably to the lines 
of victory. 


We will contribute—give “without stint” in 
the same manner as when we stood shoulder 
to shoulder with other mighty industries 
pouring out its resources to maintain intact 
the solemn foundations of this nation. 


Out of this war we have emerged with new 
ideas, new methods of manufacture, new 
standards of precision, new tests of quality. 
All the benefits of this new vision are yours. 


HE clarion notes of this call to 
service, taken from a state- 
ment of the B. F. Goodrich 

Rubber Co., will find an echo in the 
response of every American manu- 
facturer and in the great majority 
of industrial workers. Let it in- 
spire us to the utmost possible ac- 
tivity for the year of Victory that 
has dawned. 


C. A. Tupper, President . CHICAGO 
INTERNATIONAL TRADE PRESS, Inc 
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Byllesby Review of Utility Situation. 


H. M. Byllesby & Co., in issuing their 
brief annual review of the general situa- 
tion affecting electric and gas service 
companies, disclaim any intention to 
speak for these industries as a whole 
and confine their remarks to the com- 
panies directly under their own manage- 
ment. 

It appears that the utility companies 
under Byllesby management, serving up- 
wards of 400 cities and towns, with á 
popuiation of more than 2,000,000, in 16 
states, went through the second year 
ot the war, rendering vastly more 
service to public and industry than evel 
before, with practically stationary net 
earnings, but at the same time main- 
tained bond interest and preferred stock 
dividends. In a number of cases div- 
idends on common stock were reduced or 
discontinued. 

Electric service companies were ex- 
ceedingly important factors in the in- 
dustrial stimulation necessary to win the 
war. Demands for additional electric 
energy at many points were imperative 
either to render service to war and es- 
sential industries or to conserve fuel. 
This meant that construction had to pro- 
ceed despite every handicap. Upwards of 
66,000 horsepower in steam turbine units. 
254 miles of high voltage transmission 
line and many other additions had to be 
financed and installed. This unavoidable 
construction, with certain maturing ob- 
ligations made necessary financin:s 
amounting to approximately $24,500,000 
par value in bonds, notes and preferred 
stock. The new bonds issued totalled 
$14,569,000, coupon notes $7,953,300 and 
preferred stock about $1,900,000. 

The Byllesby company accomplished 
this financing with the assistance of a 
number of investment banking houses, 
and through its own bond department, 
without government aid. New preferred 
stock and bonds and notes sold locally. 
or in territories where the companies op- 
erate, amounting to more than $4,500,000. 

In the face of the unprecedented price 
leveig and wage standards it was neces- 
gary for the majority of the operating 
companies to place in effect higher rate 
schedules for service. This was accom- 
plished in the great majority of cities 
with the friendly co-operation of the 
public, which recognized the fact that in 
the past rates had been reduced when 
operating expenses were low. The effect 
of these rate increases enabled the com- 
panies to continue good service, maintain 
credit, perform necessary financing and 
make the extensions and additions neces- 
sary to war production and public wei- 
fare. How far short they fell of en- 
abling anything approaching ‘‘profiteer- 
ing” may be judged from the following: 

During the year ended Oct. 31, 1918, the 
Byllesby properties delivered 20% more 
servie to the public than during the 
preceding 12 months. For this service the 
properties received a total gross revenue 
of $22,437,432, which represented an in- 
crease of $3.653,382, or 19.4% over 
the previous year. Here was a large in- 
crease in service and a large gain ir 
gross earnings, but advanced operating 
expenses and taxes actually reduced the 
arcregate net earnings by $2.468. During 
the latter quarter of the year 1918 an im- 
provement in net earnings was made, and 
it is apparent that the future showin” 
will be much better than for the period 
mentioned. 

The Byllesby plan of building up home 
ownership of their utility companies was 
continued successfully despite many ad- 
verse conditions. For the year ending 
Dec. 16, preferred stock sales at the prop- 
erties, aggregated $2.186,500 par value, 
there having heen 4,312 separate sales or 
an average of five shares each. Bonds 
and notes absorbed locally aggregated 
about $2,750,000. 


The Publie Service Co. has issued fig- 
ures showing that the 7-cent fare on the 
New Jersey traction lines increased gross 
revenues in November, 16%, as com- 
pared with November, 1917. The gross 
revenues were $1,800,000, compared with 
$1,485,000. 


Renewed Activity in Gas and Electric 
Industries. . 


Mr. William H. Clarke, manager of the 
bond department of H. M. Byllesby & 
Co., Says: 

“We can again look forward to the re- 
newed development of the electric and 
gas industries, because equipment and 
apparatus of all kinds should soon be 
more easily obtainable, as national in- 
terests permit the release of manufactur- 
ing capacity from government work to 
ordinary pursuits. The importance of 
eficient and continuous gas and electric 
service has been emphasized by war time 
necessities. For nearly two years, utili- 
ties have uniformly restricted their re- 
quests for equipment and capital, and 
limited the extension of their business 
during this period of stress to industries 
engaged in government work. Asa result 
much of the ordinary and regular de- 
velopment or extension work of utilities 
during 1917 and 1918 has been postponed 
and this accumulation will require im- 
mediate construction as fast as material 
and labor become available. 

“The participation of local capital in 
the stock and bond issues of utilities has 
been growing rapidly, and as gas and 
electric companies further demonstrate 
their resourcefulness under all conditions, 
it may be expected that millions of peo- 
ple who have made their first purchases 
in public securities during the past two 
years will look to their local utilities as 
a safe and profitable medium for their 
investment funds. This mutualization of 
ownership or whatever term is applied 
to the practice of customers taking a 
financial interest in public service com- 
panies of all kinds, develops a true com- 
munity interest and will have a tre- 
mendous effect in successfully thwarting 
what seem to be dangerous tendencies 
toward destructive socialism in this 
country.” 


Earnings. 

Dayton Power & Light Co. reports for 
November gross earnings of $260,412, com- 
pared with $187,064 in November, 1917; 
net earnings, $91,060, as against $66,074. 


United Gas & Electric Corporation re- 
ports earnings of subsidiary operating 
companies for October as $915,904, com- 
pared with $1,298,962 in tie corresponding 
period of 1917; net earnings $154,410, as 
against $491,305. For the 12? months 
ended with October gross earnings were 
$16,158,281, as compared with $16,093,443 
for October, 1917; net earnings 34.420,669, 
us against $6,299,111. i 


Boston Elevated Railroad Co. reports 
for first 20 days of December, passenger 
receipts under an 8-cent fare, of $1,449,- 
469, as compared with $1,012,534 for cor- 
responding 20 days in 1917, during which 
time fare was 5 cents. This is an in- 
crease of $378,935, or 35.1%. 


Dividends. 

Colorado Power Co. has declared a 
quarterly dividend of w% of 1% common 
stock, payable Jan. 15 to stock of record 
Dec. 30 


Pacific Telephone & Telegraph Co. has 
declared a quarterly dividend of 14%%2% on 
preferred stock, payable Jan. 15. 


Westinghouse Electric & Manufacturing 
Co. has declared a quarterly dividend of 
1% % on its preferred and common stocks, 
the preferred payable Jan. 15 and the 
common Jan, 31 to stock of record 
Dec. 31. 


Commonwealth Edison Co. has declared 
a quarterly dividend of $2, payable Feb. 
1 to stockholders of record Jan. 15. 
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WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg.. Chicago. 


Publie Utilities— 


Div. rate. Bid Bi 
Per cent. Dec. 24. Dec. 31. 


Adirondack Electric Power of Glens Falls, common....... Sac 6 14 14 
Adirondack Electric Power of Glens Falls, preferred............. 6 6q 67 
American Gas & Blectric of New York, common.........+--: 10+extra 96 98 
American Gas & Electric of New York, preferred.........-..... 6 4 43 
American Light & Traction of New York, common.......+.... 237 242 
American Light & Traction of New York, preferred............. 6 99 99 
American Tower & Light of New York, common..........++.-. 4 55 55 
American Power & Light of New York. preferred...........-... 6 74 G4 
American Public Utilities of Grand Rapids, common............ se oe 
American Public Utilities of Grand Rapids, preferred........... q 35 35 
American Telephone & Telegraph of New York...........006: babies. +. BP 98% 98 
American Water Works & Elec. of New York, common......... ‘5 6% 6% 
American Water Works & Elec. of New York, particip......... 7 12 12 
American Water Works & Elec. of New York, first preferred... nd 68 68 
Appalachian Power, COMMON ..... ce cee cece ee eee tenet tetas 9 2 
Appalachian Power, preferred 2.0.0... cece cece eee erent cnet aes 7 10 10 
Cities Service of New York, COMMON..........ee sere eee ee ees textra 288 293 
Cities Service of New York, preferred... .... ccc eee ee cere eens 6 80 80 
Commonwealth Edison of Chicago... cece ec ee eee tenes 8 Jil oe 
Comm. Power, Railway & Light of Jackson, common........... ih 22 22 
Comm. Power, Railway & Light of Jackson, prefterred.......-... 6 44 44 
Federal Light & Traction of New York. common............-... Ss Ri 8% 
Federal Light & Traction of New York, preferred.,.......5++... = 40) 
Illinois Northern Utilities of Dixon... .. cc cece cee ee ee eens 6 
Middle West Utilities of Chicago, common........... eee eee 2t+extra 24 24 
Middle West Utilities of Chicago, preferred... 0... cee eee ee cee 6 n4 54 
Northern States Power of Chicago, COMMON. .... 0.600. ee ee eee en, a4 60 60 
Northern States Power of Chicago, preferred. ...........006- ex.div.7 ST R814 
Pacific Gas & Electric of San Francisco, common.........--6... we 44 43 
Pacitic Gas & Electric of San Francisco, preferred. .........6... R S6 6 
Public Service of Northern Hlinois, Chicago, common.......-... 7 90 90 
Public Service of Northern Illinois, Chicago. preferred......... f gq 90 
Republic Railway & Light of Youngstown, common.........-... 4 1714 1712 
Republie Railway & Light of Youngstown, preferred........... 6 aT AT 
Standard Gas & Flectric of Chicago, COMMON... ccc eee ee ee eee ees ine T2 12 
Standard Gas & Electric of Chicago, preferred............+-05. 6 32 32 
Tennessee Railway, Light & Power of Chattanooga, common... bd 21 216 
Tennessee Railway, Light & Power of Chattanooga, preferred... f 140 u40 
United Lirht & Railways of Grand Rapids, common........... 4 RAN 3R 
United Light & Railways of Grand Rapids, preferred........... 6 70 a 
Western Power of San Francisco, COMMON. ..sessssesssressesns 114 14 
Western Power of San Francisco, preferred............000005. 79 59 
Western Union Telegraph of New York....... 0... cece ee eee extra 86 86 
Industrials— 
Electric Storage of Philadelphia, commom........... ec ee eee eines 4 RRIA 52% 
General Electric of Schenectady... ... ccc cece eee weenie R 118i 142% 
Westinghouse Electri & Mfg. of Pittsburgh, common......... T 4? 14 42%, 
Westinghouse Electric & Mfg. of Pittsburgh, preferred)igili zec 7 5D is 
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Modus Operandi of Multiplex Tel- 
ephony and Telegraphy 


Further Details Concerning the Principles and Application of the Re- 
cently Developed System of Multiplex Telephony and Telegraphy— 
Equipment and Operation of the Washington-Pittsburgh Circuit 


XTRAORDINARY developments in electrical 

communication were brought about by the inten- 

sified application of scientific and engineering 
research during the war. Two of these were briefly 
described in recent issues of the ELECTRICAL REVIEW, 
one being the improvements in radio service resulting 
from Weagant’s invention eliminating the effects of 
static disturbances, the other being the more recent 
perfection of multiplex telephony. This latter epoch- 
making development represents the realization of the 
dreams of telephone men for some two score years. 
The announcement of its achievement, as made in the 
letter of Theodore N. Vail, president of the American 


Telephone & Telegraph Co., published in our issue of 
Dec. 21, 1918, came therefore as a very pleasant sur- 
prise, many having regarded multiplexing of telephone 
service as almost chimerical. Along with Mr. Vail’s 
letter, which was addressed to Postmaster-General 
Burleson as the head of the Government-controlled 
and consolidated electrical communicating systems of 
the country, we published a brief explanation of the 
technical principles of the system as disclosed in an 
interview with Bancroft Gherardi, acting chief engi- 
neer of the American Telephone & Telegraph Co. 
Through the courtesy of the Western Electric News 
we are enabled to give further particulars and illustra- 


Some of the Men in the Engineering Departments of the Western Electric Co. and the American Telephone & Telegraph Co. Who 
Have Been Closely Connected With the Development of the Multiplex Telephone. 
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tions of the new system, these being extracted from 
an article in the January issue by Frank B. Jewett, 
chief engineer of the Western Electric Co. 


APPLICATION AND PRACTICAL LIMITATIONS OF THE 
MULTIPLEX. 


The problem of multiplex telephony and telegraphy 
which the engineering departments of the American 
Telephone & Telegraph Co. and the Western Electric 


Terminal Apparatus at Tuxedo Test Station, Near Baltimore, 
Used for Connecting Five Washington Circuits to 
a One Pittsburgh Toll Circuit. 


Co., working-in close co-operation, have solved, dem- 
onstrated and put into practical commercial operation, 
is nothing less than the simultaneous use of a single 
pair of wires for many noninterfering telephone con- 
versations, or many noninterfering telegraph messages, 
or, if need be, for both. Actually, the commercial 
service in which the system was demonstrated provides 
for five pairs of simultaneous noninterfering telephone 
conversations and two ordinary telegraph circuits on 
one pair of wires. 

As indicated in Mr. Vail’s letter, the opportunities 
for multiplex service which are opened up are great, 
and for both telephony and telegraphy the practical 
limits are not now those imposed by physical possibili- 
ties, but rather by what it is economical or reasonable 
to do. For example, it is now possible to operate 
many telephone circuits over a single pair of wires, 
be they long or short. But since the terminal and 
intermediate apparatus to provide for the multiplexing 
involves considerable monetary expenditure, and since 
an extension of the number of multiplex circuits be- 
vond a certain point would involve much expense in 
connection with the line, it is neither economical nor 
practical to employ the multiplex system on very short 
line, nor attempt to approach what it is physically pos- 
sible to obtain in the way of large numbers of circuits. 


THE UNDERLYING PRINCIPLES INVOLVED. 


To most of us the picture of the modern telephone 
circuit and what goes over it is reasonably familiar. 
We know that it has long been possible to take two 
adjacent metallic telephone circuits and so arrange 
them as to provide for an additional or phantom cir- 
cuit. Coincident with this phantom, we know also that 
each of the four wires can be employed for an ordi- 
nary telegraph circuit without interfering with its 
employment as a part of the telephonic highway. We 
know, also, that when we talk into a telephone trans- 
mitter we generate feeble electric currents which have 
very curious and complex forms, and which involve a 
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wide range of frequencies—a range which extends up 
to more than 2000 alternations per second. Ina word, 
we know that, if our telephone transmitter, receiver 
and line are good, we will have in each part of the cir- 
cuit a current which pictures a faithful reproduction 
of the disturbances which the voice produces in the 
air. We know also that if our circuit is to be satis- 
factory it must, so far as the receiver at least is con- 
cerned, be free from electric currents of voice fre- 
quency save only those produced in the transmitter 
used by the one to whom we are talking. 

Since all human voices employ about the same 
range of frequencies, how is it possible to use a single 
pair of wires for many simultaneous messages and 
have each message go only to the terminal apparatus 
for which it is designed? Why do they not all be- 
come mixed up and inextricably tangled when they are 
waltzing together down the common bypath? It was 
this difficulty which baffled so many men for so many 
years, and led to such a great number of ingenious 
proposals designed to keep separate messages separate. 
But none of the many schemes that were proposed 
performed practically until the technical staff of the 
Bell system began to work with a new principle. 

We know that there are ranges of frequencies, both 
electrical and mechanical, that are beyond the limits 
of perception by any of our five senses. It has been 
found that currents of high frequency, for example, 
obey the same laws as currents of low frequency, and 
further that these high frequencies have a particular 
liking for circuits specially dimensioned to receive 
them, and that each particular high frequency or range 
of high frequencies, if given a chance to choose be- 
tween a number of different circuits, will select the 
one best adapted to its needs, and travel along it in 
preference to all other circuits. It is this peculiar 
property of selectivity between different high- 


frequency currents which has now been employed for 
combining and separating the various messages that 
are destined to travel together over a common path- 
way. 

“But there is more to the problem than merely 
employing a number of different high frequencies and 
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their corresponding circuits,” says Mr. Jewett. “We 


Graphic Representatien of Five Telephone Conversations and 
Two Telegraph Messages Transmitted Over One Pair 
of Wires Between Washington and Pittsburgh. 


must in some way impress upon each of the high- 
frequency currents the characteristics of the particular 
voice frequency which we wish to transport to the 
distant end of the line. Fortunately, one of the devices 
which we developed. in connectionCwith the earlier 
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work leading up to the transcontinental line and the 
trans-oceanic wireless telephone furnishes a ready 
means of so mixing an ordinary voice frequency with 
a higher frequency that an exact picture of the latter 
as it emerges from the device would show distinctly 
the effect which the relatively slow-moving voice cur- 
rent had had in lopping off the tops of the high- 
frequency waves. This same ingenious device, which 
we all know is the vacuum-tube amplifier, can serve 


Oscillogram of a Typical Voice Current as Transmitted Over 
an Ordinary Telephone Circuit. 


equally to divorce completely a union of high and low 
frequencies which may be handed to it. All this, of 
course, is properly associated with numerous other 
pieces of apparatus, the most notable of which are the 
filtering circuits, without which the vacuum tube would 
be impotent. | 


COMMERCIAL APPLICATION OF THE SYSTEM. 


“Here, then, is the basis for the commercial plant 
referred to in Mr. Vail’s letter, and now giving service 
between Washington and Pittsburgh. Actually, the 
multiplex section of the line extends from the Tuxedo 
test station, just outside the city of Baltimore, to the 
Brushton test station, just outside the city of Pitts- 
burg. From Washington to Tuxedo, and from Pitts- 
burgh to Brushton, there are provided as many ordi- 
nary telephone circuits as are required for the ordinary 
and multiplex use of the toll line between Tuxedo and 
Brushton—in this particular case five. None of these 
five circuits is in any way different from an ordinary 
telephone circuit, either from the standpoint of talk- 
ing, signaling or operating. At Tuxedo and at Brush- 
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Osciliogram of an Unmodified High-Frequency Current. 


ton each of the ordinary telephone terminals runs into 
its own particular piece of apparatus. One of the 
terminals, namely, that one which is to use the toll line 
in the ordinary way, goes directly to the latter through 
an equipment which prevents any of the outgoing or 
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incoming high-frequency currents from going back to 
the terminal. Each of the other terminals goes through 
an apparatus which, for outgoing transmission, com- 
bines the voice currents with a particular higher fre- 
quency current or carrier. This latter, when modu- 
lated by the voice currents, passes out to the toll line 
through an apparatus especially adapted to that par- 
ticular carrier when loaded with its heterogeneous 
mass of voice frequencies, and to no other carrier. At 
the distant end of the line the first, or ordinary, con- 
versation passes through its proper selecting apparatus 
directly onto the terminal designed for ordinary work- 
ing, and each of the four other carriers pops into its 
own designated circuit, where, after being divested of 
its patent carrier, the demodulated voice frequency 
goes out on an ordinary telephone line to the distant 
subscriber. 

“In the meantime, telegraph currents have been 
flying back and forth over the wires of the circuit 
without interference to or from the various voice and 
carrier currents that have been in play. 

“Thus it happens that at any given instant the two 
wires of the toll line have impressed upon them a 
heterogeneous mass of high-frequency carriers, human 
voice currents, telegraph currents and such control 
currents as it may be necessary to employ for the 
proper operation of the terminal apparatus. An elec- 
trical picture of what is taking place in the toll line 
itself would be unintelligible to any of our senses.” 


How THE DEVELOPMENT Was BrouGHT ABOUT. 


Mr. Jewett’s article concludes with a few words 
on the history of the development. He says: “Even 
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Osciilogram of a High-Frequency Current Modified to Transmit 
the Characteristics of a Voice Current. 


before the transcontinental telephone line from New 
York to San Francisco had been installed it was 
realized by the Western Electric engineers and those 
of the American Telephone & Telegraph Co. that the 
work which had been done in connection with that 
problem would be of great assistance in solving the 
problem of multiplex transmission over wires, and 
more than four years ago apparatus was set up in the 
research laboratories of the Western Electric Co. with 
which it was possible to carry on more than one con- 
versation over a pair of wires. Following this the 
work was pushed, and in the latter part of 1916 and 
early in 1937 a trial installation was made and put into 
service on a part of the line between New York and 
Chicago. From the experiments on this line grew the 
installation now in commercial service between Wash- 
ington and Pittsburgh, and, in view of the telephone 
conditions which existed in Washington at the peak 
of the war load, it was fortunateyindeed that we began 
polishing up Aladdin’s lamp when we did.” 
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Power and Torque in Electric Motors 


Second of a Series of Articles Discussing the Basic Principles 
of Different Types of Motors From a Common Stand- 
point — Direct-Current and Polyphase Induction Motors 


By JUSTIN LEBOVICI 


Lack of clear understanding of the action of alternating-current motors is due largely to failure to consider their prin- 
ciples on a common basis applicable to all classes of motors. In this series of articles Mr. Lebovict presents a discussion of 
power and torque of different kinds of motors based on the principles of the dtrect-current motor and of the static trans- 


former. 
motor and begins discussion of the polyphase induction type. 


The fundamentals were reviewed in the first installment. 
These articles should be read tn connection with the authors 


The present installment takes up the direct-current 


two series of articles on alternating-current motors and windings published in our issues during 1916. 


: HE first article of this series discussed the pro- 

| duction of electromotive forces and currents 

in motors due to transformer action and to 

rotation, also the production of torque and armature 

current. We are now ready to apply these general 

fundamental principles to the different types of 
motors. 

DIRECT-CURRENT MOTORS. 


Fig. 17 shows diagrammatically a separately ex- 
cited direct-current motor. Let V, and V, be the 
potential difference of the terminals to which the 
starter (or field winding) and rotor (or armature) 
are respectively connected. 

Since we are dealing with direct currents, we con- 
sider the reactance x, and x, of the windings W, and 
W, (see Fig. 17) zero. A current 7, limited only by 
the winding resistance r, will flow in the stator wind- 
ing W, magnetizing in space along the YY axis in 
the assumed top-bottom direction. We plot V,, 4, 
and 7, in the time diagram Fig. 18 from right to left 
as shown. At the moment of starting the motor (Fig. 
17), the current 1, in winding W., having W, turns 
in series, is only limited by the rotor resistance r, 
(assuming no external resistance) and the direction 
of 1, depends upon the connection to the line. In Fig. 
I7 we assumed 2, to magnetize in a negative direction. 
Due to interaction between IM, and flux ¢, rotation 
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Fig. 17. Fig. 18. 


will result in a counter-clockwise direction; due to 
rotation of W, in ¢, the counter emf. E,, will be gen- 
erated, magnetizing in a positive direction as shown 
in Fig. 19. We plot £;, in a positive direction and in 
phase with ¢, (in line with the rule given) and V, and 
1, in Opposition to E,, as shown in Fig. 20. 

The flux ¢, and the current 1,, being in time phase 
(see Fig. 20) and space quadrature (see Fig. 17), are 
in a very favorable relation to produce torque. The 
torque acting at the armature periphery can be calcu- 
lated by means of equation (11) by noting that when 
dealing with direct current ¢=¢, and cos (E,r, I)=1. 
We can then write for the torque T 

=0.235 PIV 1d, tg oc ce cc ee eee eee (12) 

The ain of the counter emf. £,, can be calculated 
from equation (10), thus 

Eyr=4X pn/120KW’.X$,X107 2.0... (13) 

The emf. acting on the winding W, at the on n 
is the difference between V, and E,, as shown in Fig. 
21 and the current flowing through the W, turns in . 
series having resistance r, is 

tp=(b 5—E ar) /%_ OF ty To=V 4—E gr... (14) 

The power input P, to the rotor measured in watts 
is given thus 

P\==V, Tz haar eila erie ee ee eee we Se aS (15) 

The power output P of the armature measured in 
watts is given by equation (5) thus 

P=E rt, 
since it is seen from Fig. 20 that cost (Ez, i,)=1. 

P, includes the iron losses, the bearing and brush 
friction, windage and the winding losses. 

Subtracting (16) from (15) we obtain, by substi- 
tuting from (14), 

P\—P=1, (V, — oD le Le (17) 
or 1,’r, is the power lost as heat developed in the arma- 
ture winding. 

- The torque at the speed n is obtained from equa- 


Fig. 20. 
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tion (9), remembering that cos (E,, I) is here equal 
to 1; thus 

Te] 05. it Wish cewek bd aaa bees (18) 

The speed and torque characteristics of the shunt, 

series, cumulative compound and differential com- 

pound motors can hẹ easily obtained by the application 
of the principles and formulas just given. 


PoLYPHASE INDUCTION MOTOR. 


(a) Production of Torque. l 

Fig. 22 shows diagrammatically a two-phase motor 
of the squirrel-cage or phase-wound type. The two 
stator windings S, and S,, of W, turns respectively, 
are displaced in space by 90° and connected to two 
identical emf’s V, and V, displaced in time by 90°. 
The emf’s V, and V, give rise to fluxes ¢, and 
¢, (as shown in Fig. 26) lagging 90° behind the emf. 
producing same. 

The rotor is assumed to have the same time con- 
stant in all directions. 
_ Considering the transformer axis YY (at the 
Instant shown in Fig. 26) we notice that the emf. V, 
impressed on S, (Fig. 24) will determine the magne- 
tizing current /m, lagging far behind V, (see Fig. 23) 


3% 


Fig. 21. Fig. 22. 


and produce the flux of mutual induction ¢, magne- 
tizing, according to assumption, from top to bottom in 
the space diagram Fig. 24. 

The flux through its pulsations in the axis YY 
induces emf’s in the winding S, and in the rotor wind- 
ing along YY. These emf’s are, according to 
Lenz’s law, so directed that any currents resulting 
from same would oppose the change in flux. Hence an 
emf. E,, will be induced by pulsation along the axis 
YY lagging in time 90° behind ¢,. The magnitude 
and time-phase position of the current /, 1s determined, 
as long as the rotor is at standstill, by the rotor con- 
stants: the inductive and the ohmic resistance of the 
rotor windings. This is shown in Fig. 23. | 

Considering the XX axis (at the instant shown in 
Fig. 26) we have similarly the impressed emf. V, 
determining Im, and ¢,; according to convention, ¢, 
is drawn in the space diagram Fig. 25 from left to 
right. Flux ¢, induces the emf. E,, which gives rise 
to the rotor current I, lagging behind E,, the same 
amount as /, was lagging behind E,p. 

Since the emf. E,p will produce currents /, lining 
up along the YY axis, these currents can only produce 
torque with the flux ¢, not in the same axis. Hence, 
we have a torque due to /, and ¢, (Fig. 25). Sim- 
ilarly we will have a torque due to J, and ¢, (Fig. 24). 

The direction of rotation of the rotor can be deter- 
mined by means of Fleming’s left-hand rule from 


ELECTRICAL REVIEW 53 


Fig. 23. 


Fig. 24. 


Figs. 24 and 25, as shown in Figs. 27 and 28, and is 
in the case assumed in Fig. 26 counter-clockwise. 

The direction of rotor rotation can also be obtained 
from the time diagram, Fig. 23, without using Fig. 26, 
as follows: 

To determine the direction in which the rotor 
would move under the influence of these torques, we 
can draw arbitrarily a line 44, as in Fig. 23, and refer 
all the vectors to this axis. 

Projecting J; and ¢, on AA we note that J, and ¢, 
projections are both positive. Hence we draw in Fig. 
25 $, in a positive direction and J, so as to magnetize 
in space in a positive direction. 

Projecting J, and ¢, on AA we note that the projec- 
tion of /, is negative, while the projection of ¢,on AA 
is positive. We draw in Fig. 24 ¢, in a positive direc- 
tion and /, magnetizing in a negative axis. The re- 
sultant direction of rotation can be determined from 
Figs. 24 and 25 and for the case under consideration 
we note that the rotor would move in a counter-clock- 
wise direction. 

(b) Normal Running Conditions. 

In considering the normal operation of the poly- 
phase induction motor after the rotor has reached 
full-load speed it is at once apparent that the fluxes 
¢, and ¢, will continue to induce by their pulsation the 
emf. E, along the YY axis and the emf. E, along 
the XX axis, respectively. We can then plot ¢,, ¢,, 
E,, and E, in the time diagram, as shown in Fig. 29 
for the YY axis and in Fig. 32 for the XX axis. 

Due to the rotation of the rotor conductors in the 
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flux ¢, emf's will be generated in these conductors 
lining up along the YY axis and combining with the 
emf’s of pulsation along the same axis. Assuming all 
the conductors in series, we would obtain along YY 
our emf. E, magnetizing along a negative axis as 
shown in Fig. 30. We will plot Esr in the time dia- 
gram, Fig. 29, along the line of the flux ¢, and in a 
negative direction in line with what has been pre- 
viously said. 

Calling f, the frequency of rotation, or f,—poles X 
r.p.m./120, we can calculate the effective value of Es, 
from the equation: 

Eyr=2V 2frW 26,10 volts .....-.-..66- (19) 
but the emf. due to the pulsation of the flux is ob- 
tained from 

Eyp==2V 2fIV 26,107 volts .......-. eee (20) 
where f is the frequency of supply. Noting that $, = 
$,=¢ we can write — 

E ,r=2 V 2f-W.6,10°==(f,/f 2 V 2fW 4,107 

=—( f:/f) Es (21 

Barring leakage, the emf. acting on the rotor along 
the axis YY will be the geometrical sum of E, and 
E.,, and hence according to Fig. 29 the current /, 1S 
given by the formula 


on 2 Ezp- ESr 
aResultgnt 
AOSE 


OŅ= IsTsa 
NM 2lgX2 


Fig. 29. 


Fig. 30. 
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Esp — Esr Esp(1 — fr/f) 
Iz = -L S Eines a eee ae 

Nra p r N retar 
Similar conditions prevail along the axis XX. Due 
to the rotation of the rotor conductors in the flux, ¢,, 
an emf. E, is generated, magnetizing along XX ina 
positive direction as shown in Fyg. 33. Lor will be 
plotted in the time diagram, Fig. 32, along the same 
line as the flux ¢ and in a positive direction. Barring 
leakage, the resultant emf. acting on the rotor winding 
along VX is Ex»—E.. which would give rise to a 

current 


er ee eee Ce (22) 


= Exp — Er _ Ex —fr/f) 
V + xt wV rapar 

The current /, produces along the XX axis a leak- 
age flux ġ,ı. The flux ¢,ı induces by pulsations an 
emf. called the reactance voltage J,+,. It will be 
noticed, however, that the rotor conductors cut, due 
to their rotation, not only the flux ¢, but also the flux 
4. The emf. E,rı generated by rotation in the flux 
ġ,ı (see Fig. 31) magnetizes along a positive axis and 
will be plotted in Fig. 29 along the line of the current 
I, and having a component along the positive axis as 
shown in Fig. 29. 

The emf. OM=E,,—E,, combines with the emf. 
E,rı in Fig. 29 to form the resultant emf. OR. 

The resultant emf. OR will produce a current I, 
in the rotor along the YY axis limited by the rotor 
impedance and having a time-phase displacement from 
OR determined by the ratio of the inductive to the 
ohmic resistance. 


| eee (23) 


Fig. 31. 


We note that E,rı will bear the same relation to 
the emf. Ir, due to the leakage flux as Esr bears to 
Ey or, according to (21), 


Baer fa |) Uap tie dk arenas seers es (21) 
Hence 
Baga fel} Laks aaa brows tera ae (24) 


and, since according to Fig. 29, Esr and Ix, are paral- 
lel and opposing each other, it follows that only their 
difference will be active in the motor circuit, or the 
rotor reactance v., along the YY axis becomes: 

Xat = [L2—(fr/f) xa] =1+,[1—f,/f] -.(25) 

The quantity 

I—fr/f=(f—fr)/ [5S voce eee c eee ern ees (26) 
giving the difference between the frequency of the sup- 
ply and the frequency of rotation in percentage of the 
frequency of supply is given the name slip. The rotor 
current /, in formulas (22) and (23) should then be 
corrected as follows: 


s Esp Esp 


h ew a eee (27) 
Nrottstxy V(? 24 x8 
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It is seen then that due to the emf. generated 
through rotation in the leakage flux ¢,, produced by 
the rotor current /, the inductive drop of the current 
I, is reduced and the phase displacement between the 
voltage impressed on the rotor and the current /, is 
also reduced. 

The rotor current /, produces a leakage flux ¢,; 
combining along the vertical axis (see Fig. 34). I 
magnetizes in Opposition to ¢, in Fig. 29 and i is drawn 
accordingly in Fig. 32. The emf. generated by rota- 
tion in the flux ¢,1 magnetizes along a negative axis. 
E.r1 is plotted in Fig. 32 in line with the current /, and 
having a component along the negative @, axis, that i iS, 
Y axis. 

_E, =E»—Eo to a resultant 
' OS as shown in Fig. 32. OS determines the current 
I, and we obtain, same as above, 


AY Eep E: ; 
=- e - ———=_#"#=e......... (28) 


atea (otee 


Since ],—/, and E,,==E,. , the relation (28) holds 
good for the axis of any stator phase. 

For a ratio of transformation 1:1 the stator cur- 
rent /, in the winding S, will be the geometrical sum 


$,l duve to Is 


me gnelien 
along yy ká 


Fig. 33. Fig. 34. 


of Imi and —J, and similarly the current /, in the 
stator winding S, will be the vector sum of Im, and 
—I,, as shown in Figs. 29 and 32, respectively. 

The applied line voltage I’, will be the vector sum 
of —E;,, the reluctance drop /,X, at right angle to /,, 
and J/,7, in line with /,, as shown in Fig. 29. The line 
voltage V, is the vector sum of —E,,, 1,X, and lr.. 
as shown in Fig. 32. The voltage V, is equal to V, and 
lags go° behind V,, as it should, according to assump- 
tions made at the beginning of ms section, this being 
a two-phase motor. 

It can be seen from Figs. 29 and 32 that as long as 
the machine runs as a motor, E, must be smaller than 
Ep and E,, smaller than 1,2», hence the current /,, 
must always lag behind Ep. In consequence J, will 
always lag behind V, in the short-circuited rotor type 
of induction motor and the power-factor can never be 
unity. 

By increasing aD ri through providing either a com- 
rautator or a phase-advancer it can be easily seen how 
the power-factor of the motor can be made unity or 
leading. 


(To be continued.) 


ELECTRICAL REVIEW 55 


INDUSTRIAL PROGRESS TO BE SHOWN 
BY MOVING PICTURES. : 


Unique Plan Adopted by Louisville Industrial Foundation 
in Report to Stockholders. 


It is announced by Tampton Aubuchon, general 
manager of the Louisville Industrial Foundation, that 
the organization’s annual report to the stockholders 
will be partly rendered in motion pictures. About 
twenty new industries have been located in the city of 
Louisville as the result of the Foundation’s activities, 
and camera men are busily engaged in photographing 
the salient features of the various new factories in 
order that an intimate review of the industries, their 
processes and products, may be presented to the stock- 
holders and the citizens of Louisville. It is the idea 
of the Foundation directors that the stockholders and 
citizens should be afforded an opportunity to visit all 
of the new plants located in the city and the motion- 
picture method was adopted as the most practicable. 
The contract was made for the work with the Roth- 

acker Film Manufacturing Co., Chicago, who will 
produce the films. This company specializes on com- 
mercial and industrial films. 

The idea of presenting an annual report in moving 
pictures is unique and it is believed to be original in 
its application in Louisville. The motion-picture manu- 
facturers of the country are keenly interested in the 
success of the idea, for it is hoped that through 
Louisville's experiment the cinematograph: will ulti- 
mately be utilized as an assistive force in the develop- 
ment of communities and in the solution of civic and 
industrial problems. The use of the film in merchan- 
dising is quite popular now but its adoption as a means 
of presenting a clear and impressive record of the 
accomplishments of an industrial development organ- 
ization is said to be without precedent. 

One of the prominent features of the film will be 
to show that, although a large number of industries 
were located in Louisville during the period of the 
war, none of them are strictly war industries but, as 
the pictures will reveal, are engaged in the manufac- 
ture of peace products, a Gove pment along perma- 
nent, substantial lines. 


NEW ELECTRICAL INSTALLATIONS MADE 
AT TACOMA LUMBER MILLS. 


e The new electrical installations recently completed 
by the Wheeler-Osgood Lumber Co., at Tacoma, 
Wash., have added materially to its production and 
consumption of power. Besides the Rateau-Ridgway 
1250-kva. turbogenerator, installed at its sawmill 
power house, there has been put in at the same place 
a General Electric 150-hp. motor for operating plan- 
ing-mill machines; and a 3-panel switchboard. Ex- 
cess power produced is transmitted at 2200 volts, 3 
phase, to the company’s door factory and veneering 
plant on the Tide Flats, where a General Electric 
1900-hp. motor was installed for operating a veneering 
lathe. The new power received here is controlled from 
a 3-panel switchboard, recently installed. E. J. Barry, 
consulting electrical engineer, Tacoma, had charge of 
all these installations. 

The Tide-Water Lumber Co., whose new mill near 
Tacoma, Wash., was completed recently, uses 812 hp. 
in motors at 440 volts, and buys its power from the 
electric power system_of the Puget Sound Traction, 
Light & Power Co. 


f. 
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Checking Calibration of Thermo- 
couples and Pyrometers 


Sources of Error in Thermocouples, Pyrometers and 
Leads — Methods of Testing Works Units Against 
Secondary and Works Standards—Maintenance of Stand- 
ards—Apparatus Recommended for Carrying on Work 


UCCESSFUL use of pyrometers requires some 
means of checking. The pyrometer is a precision 
gauge subjected to extremely severe conditions 


no matter how much.care may be given it. To be of: 


practical value it must command respect for its accu- 
racy. In the minds of the men who use it, it is in 
competition with a measuring instrument which, with- 
in its own limits, is quite reliable and upon which 
many men place great reliance, namely, the human eye. 
The pyrometer, left to itself, may very easily become 
less accurate than the human eye and if it does, con- 
fidence will be lost in it. 

This condition must be guarded against carefully 
if standards of product are to be maintained. Present- 
day requirements as to quality require an accuracy and 
constancy in temperature control considerably beyond 
that possible with the human eye, and uniform results 
are possible only through the use of an accurate 
pyrometer. All pyrometers should be checked at such 
frequent intervals, therefore, that there is no chance 
whatever that the workman will ever find the instru- 
ments wrong. This procedure has become the stand- 
ard practice of many of the large manufacturing con- 
cerns during the past few years and it is a practice 
which is rapidly spreading. 

Different pyrometer systems require different 
amounts of attention, but all may be handled by a 
standard checking method, and the most practicable 
method is that employed for checking many other 
instruments, namely, by comparison with a standard. 
The pyrometer may be considered as consisting of at 
least two, if not three, parts independently liable to 
error; and when an inaccuracy is discovered it must be 
traced to its source in the thermocouple, in the measur- 
ing instrument, or in the lead wires connecting the two. 
A method that has been found efficient and reliable 
for carrying out the necessary tests, and suggestions 
for various equipments suitable for the work follows. 

The method, in brief, provides (1) for the mainte- 
nance of standards of temperatures in the plant, and 
(2) for convenient comparison of these standards with 
the works instruments. The standard of temperature 
for the works should consist of at least one platinum- 
platinum-10%-rhodium thermocouple previously cali- 
brated by the Bureau of Standards and a potentio- 
meter. While one platinum couple does suffice, it 1s 
most desirable that three platinum couples be available 
for comparison, one against the other. The couple 
must, of course, be subjected to high temperature when 
used and it is not impossible that it may change. If one 
couple only is available, such change will not be mani- 
fest to the operator until the damage due to faulty tem- 
perature determinations has been done. If two couples 
are available and one changes, there is no way of 
telling which has changed. With three couples avail- 
able if one changes it will be immediately apparent 
which one it is that has changed. 


The platinum thermocouple used regularly for 
checking of the thermocouples should be mounted in - 
a protecting tube with a mercurial thermometer in the 
head; the other two being unmounted and when not 
in use can be kept in a safe. The mounted platinum 
thermocouple is used for calibrating secondary stand- 
ard couples, which can be of the base metal type, and 
these standard base metal couples can be carried about 
in the works for checking thermocouples in working 
furnaces. Checking working standards against the 
fundamental standard should be made frequently 
enough to insure against faulty calibration. The stock 
of secondary standard base-metal couples which have 
been checked in the laboratory against the platinum 
couple also serves as a reserve for replacing works 
couples which are burned out. A number of the sec- 
ondary standards can be checked up at once against 
the platinum couple. The standard couple or couples 
should be used for standardizing purposes only, and 
with a potentiometer, since the potentiometer is the 
recognized and universally accepted standard instru- 
ment for electromotive force measurements. 

For use with the thermocouples and potentiometers 
there should be a large electric furnace having a zone 
of uniform temperature extending at least 12 in. 
throughout which temperature variation is not in ex- 
cess of 20° F. This furnace should have an internal 
cross section of not less than the equivalent of a circle 
2 to 2!4 in. in diameter. All thermocouples should be 
checked in the laboratory furnace. The couple on 
test is placed in the furnace with its hot junction in as 
close contact as possible with the hot junction of the 
standard platinum couple long enough for conditions 
to stabilize. Readings are then taken alternately on 
the platinum standard and on the works instrument. 
With the relation ‘of electromotive force to tempera- 
ture for the base metal couples ascertained, the latter 
may be put into service immediately or used as second- 
ary standards for calibrating couples already in use. 

The base-metal couples, thus standardized, may be 
used as secondary standards and are inserted into the 
works furnaces so that the hot junction of the sec- 
ondary standard couple is in as close proximity as pos- 
sible to the couple te be checked. After the secondary 
standard in the furnace has come to temperature, it is 
read by means of the portable potentiometer and the 
readings contrasted with those of the works instru- 
ment. If in agreement and the works instrument is in 
good condition, the operator may pass to the next - 
instrument to be checked. If there is a discrepancy 
of sufficient magnitude to justify attention, the source 
of error must be found. 


SOURCES OF ERROR IN THERMOCOUPLE PYROMETERS 
AND REMEDIES. 


What actually is measured is the e.m.f. generated 
by the thermocouple and what,is;to be determined is 
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the relation of this e.m.f. to the difference in tempera- 
ture between the hot end and the cold end of the 
couple. Any deviation of the e.m.f. actually generated 
for a given temperature from the predetermined or as- 
sumed value will lead to an error in inferring the tem- 
perature. To ascertain whether such change has taken 
place, the service couple should be connected directly 
to the portable checking instrument and readings alter- 
nately taken on the secondary standard couple and the 
service couple, thus ascertaining the condition of the 
service couple itself, apart from all other factors. 
Errors due variations in the e.m.f. generated by the 
hot junction at given temperatures can be rendered 
less frequent by protecting the thermocouples as much 
as possible against contamination, using always the 
same depth of immersion, and by discarding old 


Lead Wires Thermocouple 


Millivolt meter 


Potentiometer 
Fig. 1.—Connection for Measuring True Thermocoupie E.M.F. 


couples systematically. Furnace gases and vapors 
often diffuse at high temperatures through protecting 
sheaths and affect the couple characteristics. The best 
guarantee of accuracy, however, is careful checking or 
calibration initially and frequent recalibration. Where 
the safety and quality of work depend upon accu- 
racy, it is therefore essential that checking of thermo- 
couples be made part of the regular routine. 

As the voltage generated by the thermocouple de- 
pends upon the difference between the hot end and the 
cold end of the thermocouple, the temperature of the 
cold end must be known in order to arrive at the tem- 
perature of the hot end. The cold end of the thermo- 
couple is that point at which the special alloys which 
constitute the thermocouple terminate and are con- 
nected either to the copper leads which are in turn 
connected with the measuring instrument, or where 
the special alloys themselves terminate at the measur- 
ing instrument. 

If the e.m.f. generated by the couple is measured 
by measuring the current which it can produce, errors 
may appear, due changes in thermocouple resistance, 
of the lead wires or of the millivoltmeter, or to 
changes in the calibration of the galvanometer, trace- 
able to changes in the pivot or suspension of the coil 
or to variations in the magnetic field, or thirdly, they 


Thermocouple 


lead Wires 


Potentiometer 


1) livoltmeter 


Fig. 2.—Connection for Measuring True Thermocoupie E.M.F. 
Less Drop in Couple and Leads. 


may be due to the fact that the thermocouple cold end 
temperature is different from that for which the milli- 
voltmeter was calibrated. 

The loss of potential due the flow of current 
through the lead wires for which each millivoltmeter 
in service is intended should be known. To determine 
the effect of resistance on the reading, first connect a 
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potentiometer to the terminals of the thermocouple, 
disconnecting the millivoltmeter, as in Fig. 1, and take 
a reading. Then connect the couple to its millivolt- 
meter and connect potentiometer also to the terminals 
of the millivoltmeter, as in Fig. 2, and take a second 
reading. The difference between the two readings 
gives the voltage drop due current flowing through 
thermocouple and lead wires. Any variations in this 
difference which may occur on successive calibrations 
will appear directly as errors in the pyrometer. 

To still further determine the source of such varia- 
tions, a third test (Fig. 3) may be made by connecting 
directly to the terminals of the thermocouple, with the 
couple connected to its millivoltmeter, and contrasting 
the resultant measurement with the e.m.f. of the couple 
connected to the potentiometer only. The difference 
between these two readings shows the couple drop only 
and as the couple deteriorates the difference between 
the value as connected in Fig. 1 and the reading as in 
Fig. 3 will show the effect of increase in the resistance 
of the couple itself, due to temperature or other causes. 
The lower the resistance of the millivoltmeter, the 
more frequently should this test be applied, for the 
greater will be the relative influence of the thermo- 
couple resistance. 

If after the above tests, no resistance trouble is 
located in the leads or in the thermocouple, and the 
couple itself gives the proper voltage, and the pyrome- 
ter still reads in error, the trouble must be in the milli- 
voltmeter. 

Cold Junction Temperature Effect With Millivolt- 
meter.—A thermal e.m.f. is generated at the cold junc- 
tion of the two metals forming the thermocouples, as 
well as at the hot junction, and the net e.m.f. actually 
measured is the difference between the two. The 
e.m.f. of the cold junction is small and ordinarily not 
subject to important variations, since the cold end is 
not ordinarily subjected to high temperatures, con- 
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Fig. 3.—Connection for Measuring True Thermocouple E.M.F. 
Less Drop in Couple. 


taminating gases or other conditions which would be 
apt te modify its characteristics. The necessity of 
making any correction for the cold end may be elim- 
inated by holding the temperature of the cold end 
always at the temperature for which the pyrometer 
was calibrated, as by surrounding the cold end with a 
jacket through which water is circulated, or by en- 
closing it within a steam box or an ice box. Another 
method is to bury the cold end in the earth, not less 
than ro ft. and not near sources of high temperature. 
It is wise to take the temperature of the cold end 
periodically by a mercury thermometer, as unsuspected 
variations may occur, due to the clogging of water, 
steam circulation or changes in sub-surface tempera- 
tures brought about by building operations, heating 
systems, etc. Any variations in cold end temperature 
thus discovered must be allowed for, as explained 
later. 

Where provision is made for keeping the cold end 
temperature constant, extension leads of the same 
materials as the thermocouple itself must be provided, 
as it is rarely, convenient,to \place the constant-tempera- 
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ture device close up to furnace. Where a millivolt- 
meter is used, however, this introduces further resist- 
ance and it is therefore necessary to periodically ascer- 
tain whether the resistance of the extension leads has 
changed. For this purpose a method similar to that 
shown in Fig. 3 for measuring the potential drop in 
the copper lead wires may be used. 

With base-metal thermocouple and lead wires of 
the same materials as the thermocouple all the way 
back to the millivoltmeter, the cold junction is, of 
course, located at the binding posts of the latter and 
variations must be allowed for, as also variations in 
the resistance of the leads brought about by tempera- 
ture changes. 

Checking Required With the Potentiometer Sys- 
tem.—When using the potentiometer system all resist- 
ance checks are omitted, since no current flows through 
the thermocouples, lead wires or galvanometers when 
a balance is obtained, at which time the reading is 
taken. If the resistance of this circuit should become 
excessively high, as from defective contact, it will be 
shown by a lack of sensitivity when making the bal- 
ance. The thermocouple used with the potentiometer 
should be checked for the relation between tempera- 
ture and e.m.f., as already mentioned. 

The potentiometer itself may give faulty indica- 
tions from two causes—variations in internal resist- 
ance, as from the failure of imperfectly soldered joints 
and, second, variations in the electromotive force of 
the standard cell which is the basis of measurement. 
Properly made standard cells, free~from impurities. 
retain their characteristics indefinitely. In actual use 
on the potentiometer they are subjected only to very 
minute currents, which flow sometimes one way and 
sometimes the other through the cell, charging and 
discharging the latter as a storage battery. With two 
potentiometers, a check may be made by connecting 
them in opposition. When they are balanced, no cur- 
rent flows, and the settings of the two instruments 
should agree. If they do not, the one in error can be 
discovered by comparison with a third instrument. 
Variations in standard cells should not exceed 
O.0OOI m.V. 


CHOICE OF CALIBRATING EQUIPMENT. 


The character and completeness of the checking 
equipment will depend upon the nature of the work’s 
equipment with which it is to be used, including the 
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size of the work’s equipment and the quality of the 
results desired. A complete laboratory standard equip- 
ment suitable for a large plant doing high-grade Work 
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might cost more than the works’ equipment of a small 
plant. For consideration along with the conditions of 
the individual plant, the following suggestions are 
offered: 

1. A plant requiring in the works 30 or more 
thermocouples and turning out a high-grade heat- 
treated product, should have available the following 
laboratory equipment: 


Laboratory standard precision potentiometer with acces- 
sories. 

Portable double-range potentiometer. 

One mounted platinum thermocouple. 

Two unmounted platinum thermocouples with accom- 
panying insulators, etc. 

Checking furnace with control panel. 

Extra standard cell. 


2. For a smaller plant the following laboratory 
checking equipment would give satisfactory results: 


Two double-range portable potentiometers. 

One platinum thermocouple mounted. 

Two platinum thermocouples unmounted, with necessary 
insulators. 

One checking furnace, complete, with panel board. 
_  Note.—If the potentiometer system is in use in the works, 
one of the above portable potentiometers may be omitted 


DIRECTIONS FOR SETTING UP AND USING THE THER- 
MOCOUPLE CHECKING EQUIPMENT. 


Preparing Thermocouples.—The standard thermo- 
couple and thermocouple to be calibrated should be so 
arranged that their junctions will occupy as nearly as 
possible the same point in the furnace. That is best 
assured by tieing the junction of the base-metaal couple 
against the tube of the standard thermocouple, using 
asbestos string. The couples may be further tied at 
several places along their lengths to insure their stay- 
ing together. The base metal couple should be bare— 
that is, not inclosed in its tube. 

A piece of window chain may then be attached to 
the thermocouple heads and passed through a pulley 
secured to a hook or other support in the ceiling, so 
that the couples hang centrally through the opening in 
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Fig. 5. 


the top of the furnace. The couples should not be let 
in so far that the mercury thermometer of the stand- 
ard couple will register a high temperature. 

Connecting Thermocouples to Potenttometers.— 
Two ways of connecting the thermocouples to the 
potentiometer recommended by the Leeds & Northrup 
Co. are shown in Figs. 4 and 5, marked “Set up No. 1” 
and “Set Up No. 2,” respectively. 

In (1) the lead wires to the base metal couple are 
of the same materialsas the latter, so that the cold 
junction of [the: baseometal couple is\carried back to a 
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double-throw switch, connected to the thermocouple 
by copper leads. The cold end of the standard couple 
is connected to the double-throw switch by copper 
leads. Its cold junction is thus in the head where the 
mercury thermometer is placed. 

In (2), suggested for comparing secondary stand- 
ard base metal couples with works couples, both sets 
of leads are of the materials used in the couples, thus 
bringing both cold ends back to the double-pole, 
double-throw switch. If the leads connecting the lat- 
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ter with the potentiometer are made of the base-metal 
couple materials, the cold end may be carried back to 
the potentiometer, and corrections for cold and tem- 
peratures can be made directly in the potentiometer 
itself. e 

The furnace controller, thermocouples and poten- 
tiomettr all being thus placed and connected, prepara- 
tions may be made to run a comparison between two 
thermocouples. 

Comparing Couples —The furnace having been 
brought up to a temperature of about 1600°, the 
couples may be lowered into it and the open space 
around the couples closed with asbestos wool. Hold 
approximately the temperature desired, taking alter- 
nate readings on the standard couple and the couple 
under test by throwing the switch. Enter the readings 
in two columns, heading one “X?” and the other “Stand- 
ard.” By allowing a regular time interval, 1 or 2 
minutes, between readings, the rate of change in tem- 
perature may be observed by examining readings. The 
final reading used for comparison of the two couples 
should be taken only after the temperatures have re- 
mained approximately the same for five or ten read- 
ings, the number of similar readings to be taken de- 
pending upon the speed with which the couples have 
been approaching the temperature of the furnace or 
the speed with which the furnace temperature has 
been changing. True comparison cannot be made while 
changes in temperature are going on. 

Cold Junction Correctton.—It is convenient to 
refer the e.m.f. of thermocouples to some standard 
cold junction temperature: 0° C. or o° F. are usually 
selected for this purpose. With the cold junction at 
o°F., the relation between hot junction temperature 
of a Leeds & Northrup base-metal thermocouple and 
the net e.m.f. is shown in Fig. 6. It will be seen that 
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the line is nearly straight. The line for a platinum- 
platinum-10%-rhodium couple, however, is far from 
straight and it will be seen 10° F. added to the tem- 
perature at 1600° F., causes a greater increase in the 
e.m.f. than 10° added to the temperature at 32° F. 
with cold junction at 32°F. and hot junction at 42°F ; 
0.035 millivolts are available for measurement by the 
potentiometer or millivoltmeter, while if the cold junc- 
tion temperature is raised to 1590° and the hot junc- 
tion to 1600° F., the number of millivolts available for 
measurement will be o.o60. If the hot junction is at 
1600° F. and the cold junction at 42° F., the e.m.f. 
available for measurement is 8.075 m.v., while if the 
cold junction is at 32° F., the millivolts measured 
would be 8.110. The difference is 0.035 m.v., or the 
number of millivolts corresponding to the cold junc- 
tion at 32° and hot junction at 42° F. If the scale of 
the pyrometer has been laid out in degrees on the 
assumption that the cold junction will be at 32° F., 
whereas it is actually at 42° F., the instrument will 
read 1594° F. instead of 1600° F. 

It will thus be seen that to correct for cold junction 
temperature, the degrees difference between the stand- 
ard cold junction temperature, say, 32° F., and the 
actuał cold junction temperature, say, 42° F., should 
not be added to the number of degrees indicated by the 
instrument when the cold junction temperature is at 
42° F. Instead, the reading should be converted to 
millivolts, then the millivolts for cold junction at 32° F. 
and hot junction at 42° F.. viz., 0.035, added to the 
millivolts actually read with cold junction at 42° and 
hot junction at 1600°, viz., 8.075, will give 8.11 milli- 
volts, which corresponds to 1600° with cold junction 
at 32°. 

If the scale of the millivoltmeter or other instru- 
ment is marked in degrees and not in millivolts, the 
corrections may be calculated as follows: 


Divide the e.m.f. corresponding to cold junction at 32° 
and hot junction at the actual cold junction temperature by 
the ratio expressing the slope of the curve at the actual hot 
junction temperature. For example, if it s known that the 
e.m.f. for cold junction at 32° and hot junction at 42° is 
0.035 m.v. and that the rise in e.m.f. for increase of hot junc- 
tion temperature from !590° to 1600° is 0.06 m.v., the correc- 
tion to be added is 

0.035 


42 — 32 
(42 — 32) = 6° 
0.06 


1600 — 1590 
and the indicated temperature, which would be 1594°, plus 6° 
equals 1600°, which is correct. 


NEW PAPER MILL BEING EQUIPPED FOR 
MOTOR DRIVE. 


The Cascade Paper Co. has almost completed a 
paper manufacturing plant at Steilicoom, situated near 
Tacoma, Wash. The company is made up of Frank 
S. Baker and associates. The factory machines and 
appliances will be electrically operated throughout, 
requiring a connected load of 600 kw., this amount of 
power to be purchased from the city of Tacoma, which 
will deliver it at 2200 volts, three-phase. All electrical 
installations are being made under the supervision 
of E. J. Barry, electrical .engineer, Tacoma. The 
equipment is all Westinghouse make. This comprises 
three 50-kv-a. transformers to step down the voltage 
to 440 for motor use; and one of 50 kv-a. for trans- 
forming it down to 220/110 volts for the lighting cir- 
cuits; and a number of motors suitably installed, for 
application to the latest methods of, paper making. 
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USE OF ELECTRIC INSTRUMENTS TO 
MEASURE GAS. 


Description of Gas-Making Process and Application of 
Thomas Meter as Recently Installed by 
Laclede Gas Light Co. 


The dependence of gas companies on electrical 
equipment of various kinds is steadily increasing. The 
gas companies were badly affected by high prices of 
fuel, labor, etc., during the war and in order to reduce 
their operating expenses many of them have already 
adopted their closest competitor—electricity. The load 
thus established should be very attractive to central- 
station companies for it is usually a 24-hour demand 
with a high power and load-factor. 

One of the latest electrical appliances designed to 
be used by gas companies is an electrical instrument 
for measuring gas called the Thomas meter. One of 
these meters having a capacity of 750,000 cu. ft. of 
gas per hour was recently installed by the Laclede Gas 
Light Co. of St. Louis to measure the total gas manu- 
factured in its station “A.” This installation is rather 
interesting because of the assistance it gives in the 
operation of the plant and the small space it occupies 
compared to the equipment it replaces. This particular 
meter replaces four large wet drum meters, part of 
one of which is shown in the accompanying illustration 
which also shows the Thomas meter housing. This 
housing is located in the pipe line between the purifiers 
and the storage holder and is known as a “make” 
meter. 

For those who are not familiar with the process of 
making water gas, it might be well to add here that 
water gas is made by blowing steam up through an 
incandescent bed of fuel. The gas driven off is then 
enriched by passing it into a cylindrical tank filled 
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instrument Board of Thomas Meter Installed by Laclede Gas 
Light Co. Showing Regulating Panel Above and Graphic 
and Totalizing Meters Below. 
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with hot checker-brick upon which oil is sprayed. The 
oil vaporizes and is taken up by the gas which goes 
into another cylindrical tank filled with hot checker- 
brick to fix the oil into the gas so that it will not be 
lost or dropped in the gas distribution system. The 


_ passing of the gas through the checker-brick for sev- 


eral minutes tends to cool down the checker-brick 
work so that it must be re-heated. The manufacture 
of the gas is therefore an intermittent one. The gas. 
flows from the gas machine to a relief holder and from 
the relief holder through the exhauster, a set of puri- 
fiers, the meter, and then into the storage holder. 

From this, one will see that the amount of gas. 
passing from the relief holder through the purifier and 
station meter depends upon the speed at which the 
exhauster is operated. As the relief holder is not of 
large capacity, the exhauster should be run at such a 
speed that it will pump an amount of gas equal to the 
hourly make of the gas machine—that is, the output of 
the gas machine into the relief holder should equal the 
amount pumped out by the gas exhauster, with the re- 
sult that the relief holder will remain practically sta- 
tionary. If, however, the exhauster is not operated at 
the proper speeds, the relief holder may be blown, or 
landed, i. e., if the holder is filled beyond its capacity, 
the gas will be blown out into the air, or if the ex- 
hauster is operating at a faster rate than the gas is 
being produced, it will be pulled down and the crown 
of the holder sucked in. l 

Hence, it will be seen that it is quite important to 
watch the speed of the exhauster and keep it at its 
proper value. It is difficult, however, to determine the 
proper speed, unless the operator can tell just how 
much gas is being pumped. The result is that most 
operators run their exhauster fast for a short period 
until the relief holder is almost empty, and then check 
the exhauster until it barely turns over, and when the 
relief holder fills up, the fast pumping is resumed. 

The Thomas meter is different from all other 
forms of gas measuring devices, in that it records the 
cubic feet of gas per hour in the standard units of 
30 in. of mercury and 60° F., without any corrections. 
for pressure and temperature. Further, it records this. 
measure On a graphic chart which shows the amount 
and variation of gas flow, and on an integrating instru- 
ment which shows the total gas during any given 
period. The graphic chart is therefore a valuable aid 
to the engineer in charge of the operation of the ex- 
hauster. After observing it for a few days and being 
familiar with the hourly rate at which the gas is made 
he can adjust the speed of the exhauster so that it will 
pump an amount of gas approximately equal to the 
hourly make of the gas machine, thus keeping his 
relief holder from “blowing” or “landing.” The curve 
drawn by the graphic chart shows the relative speeds. 
of the exhauster. 

As was stated, this particular electric meter has a 
maximum capacity of 750,000 cu. ft. of gas per hour. 
The housing is 24 in. in diameter and is located in a 
building which houses four large wet drum meters. 
These wet meters operating in parallel, have an ap- 
proximate capacity of 400,000 cu. ft. per hour, and 
previous to the installation of this meter were used to 
measure the water gas made at this station. The 
pressure drop through the new meter at full load is. 
only % in. of water. The regulating and recording 
panels which are shown in another illustration are 
located in an office building, about 150 ft. away from 
the meter room where they are accessible to the super- 
intendent who can see at all times, from the graphic 
chart, just how much water gas is being-made-at the 
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Housing for Meter in Pipe Line. 


station. In order to conserve space, the regulator is 
mounted upon a framework above the panel. 

Briefly, the principle upon which the Thomas elec- 
tric meter operates is as follows: The direct measure- 
ment of the gas in standard units is accomplished by 
warming it just two degrees with an electric heater as 
it flows through the meter and measuring accurately 
the quantity of electricity required to do this warming. 
If just enough heat is introduced into the flowing 
stream of gas to warm it two degrees, a measure of 
this quantity of heat constitutes a measure of the rate 
of flow of gas in standard cubic feet regardless of the 
existing pressure, temperature, or volume of the gas. 
The necessary heat is furnished by an electric heating 
coil and the amount of current necessary to raise the 
gas two degrees is regulated by two electrical ther- 
mometers. In the accompanying illustrations, the 
graphic meter is located on the left-hand side, and the 
integrating meter on the right-hand side of the instru- 
ment panel. These meters record the gas in standard 
units of 30 in. of mercury and 60° F. The entire 
equipment was furnished and its installation super- 
vised by the Cutler-Hammer Manufacturing Co. 


RADIO COMMUNICATION FOR PRESIDENT 
WILSON EN ROUTE TO FRANCE. 


Details of Elaborate Arrangements Made to Keep Presi- 
dent in Communication with United 
States and France. 


President Wilson was in constant communication 
with the United States and France during his entire 
voyage from the United States to France through the 
U. S. S. Pennsylvania’s powerful radio transmitting 
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and receiving sets. The Annapolis high-power trans- 
mitting station, transmitting on 16,900 meters, the 
high-power transmitting set at New Brunswick, N. J., 
transmitting on 13,000 meters, the high-power trans- 
mitting set at Tuckerton, N. J., on 9200 meters and. 
the high-power transmitting radio station in Lyons, 
France, on 15,500 meters were used for communica- 
tions to and from the President. 

The President on board the U. S. S. George Wash- 
ington was convoyed’by the U. S. S. Pennsylvania 
(which is the best equipped ship afloat for signaling 
purposes in regard to radio communications) and five 
torpedo-boat destroyers. The Pennsylvania's radio. 
equipment consisted of the following apparatus: One 
30-kw. Federal arc transmitter which was used for 
transmitting messages to the United States and 
France on 3600 meters, one 10-kw. Lowenstein spark 
transmitter, transmitting on 600 and 952 meters which: 
was used for intermediate communication with low- 
power coastal stations, one short-range radio telephone. 
transmitter, transmitting on 297 meters and one 
vacuum-tube short-range transmitting set, transmitting 
on 450 meters which were used for intercommunica- 
tion between the U. S. S. Pennsylvania and U. S. S. 
George Washington. 

The Pennsylvania transmitted messages direct to. 
the United States up to a distance of 2500 miles. 
Communications with Lyons Station, France, was. 
established long before the Pennsylvania was beyond 
communication range of the United States. 

The Pennsylvania has six receiving booths which. 
were able to receive on 8 different tunes simultane- 
ously as follows: One booth guarded Annapolis or 
New Brunswick tunes 16,900-13,000 meters, one booth 
guarded Lyons tune 15,500 meters, one booth guarded’ 
Tuckerton’s tune 9200 meters, one booth guarded 4000. 
meters (the standard arc calling tune), one booth 
guarded 450 meters for the U. S. S. George Wash- 
ington vacuum tube transmitter tune and one booth 
guarded 297 meters (the radio telephone tune). One 
additional operator guarded 600 and 952. 

The radio stations at Otter Cliffs, Maine, and 
Lyons, France, were used to receive messages from 
the President, transmitted by the Pennsylvania. 

The George Washington’s radio equipment con- 
sisted of the following: one low-power spark trans- 
mitting set, one 16,900 long-wave receiving set, one 
short-wave 600-meter spark receiving set, one short- 
range radio telephone transmitting and receiving set, 
one vacuum-tube 450-meter transmitting and receiving 
set. The U. S. S. George Washington was able to. 
intercept messages transmitted by the Annapolis or 
New Brunswick stations and guard 600 meter (com- 
mercial calling, and emergency tune and the radio. 
telephone and vacuum tunes) simultaneously. Mes- 
sages for the President transmitted from the United 
States by the Annapolis, New Brunswick, Tuckerton 
and the Lyons Station were received by the U. S. S. 
Pennsylvania and relayed to the George Washington 
by means of radio-telephone and vacuum-tube trans- 
mitting sets simultaneously. 

The messages from the President destined to United 
States or France were sent from the George Wash- 
ington to the Pennsylvania by the vacuum-tube or 
radio-telephone set and were relayed by the Pennsyl- 
vania’s high-power arc transmitter direct to the 
United States, Lyons or Brest, France. 

The radio communication was directed by Com- 
mander H. W. McCormack, U. S. N., Fleet Radio 
Officer; Lieutenant_S. V. Edwards was in charge of 
the radio of the Pennsylvania. 
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Industrial Electropyrometry 


HE electrical method of*measuring temperature, 
T in any of its forms, has made very rapid head- 

way in recent years as pyrometric methods have 
been improved and as more severe commercial de- 
mands have increased the importance of close and 
accurate knowledge and control of temperature. Elec- 
tropyrometry is now often employed in industries 
where other methods would suffice, because ‘of its 
reliability, comparative immunity from human error 
and simplicity; and then it is used in scientific and 
commercial processes where no other method would 
suffice because of inherent difficulties, such as chem- 
ical action, presence of fumes, etc., and financial 
reasons. 

In the steel industry electropyrometry has largely 
replaced haphazard methods of determining tempera- 
ture by the eye because of the necessity of producing 
a uniform product. So also in the production of 
ceramics, as for insulators and similar important arti- 
cles. And the list could be multiplied where high 
temperatures are involved and close accurate tempera- 
ture is vital. However, electropyrometry is not con- 
fined to the high temperatures alone. Many of the 
central stations have long used thermocouples and ex- 
ploring coils for determining “hot spots” in cables, for 
making heat runs on various apparatus where ther- 
mometers would be impossible or inaccurate. Most of 
the large generators and transformers of today are 
equipped with exploring coils or thermocouples for 
determining the temperature of their windings. 

In the use of thermocouples and pyrometers, deli- 
cate apparatus at best, and invariably subjected to 
severe usage when employed commercially, errors are 
apt to occur, and these must be combated by regular 
routine testing as with any other instrument or meas- 
uring device unless the product produced or the pres- 
tige of pyrometry is to suffer. Checking up the 
calibration may involve eliminating errors due the 
thermocouple, to the pyrometer or the leads connecting 
the two. As in most cases of meter or instrument 
testing, the check is made against a standard, which in 
turn is checked sufficiently frequently against a pri- 
mary standard to assure its accuracy. 

Elsewhere in this issue appears a simple and broad, 
practical discussion of the various errors that may 
enter into temperature measurements made by pyrome- 
ter and thermocouple, how to segregate and overcome 
them. As the thermocouple-pyrometer has come so 
widely into commercial use, outside of those applica- 
tions where an understanding of electricity is implied, 
it is of great importance that the methods of calibra- 
tion or checking thermocouple pyrometers be simple 


and readily accomplished, since these are factors that 
may decide whether industrial electropyrometry be a 
success or failure in any installation. It is believed, 
therefore, that a discussion of this subject will prove 
of value to many, of interest to all because of its com- 
mercial and timely interest, and prove beneficial to 
those industries where accurate knowledge of tem- 
peratures is needed for success. 

As pyrometry is usually only a means to an end, 
always so in industrial processes—the production of 
steel or porcelain or similar product of uniform qual- 
ity—it is readily appreciated that pyrometry is liable 
to be neglected, and in any case receive less attention 
and consideration than its importance warrants. Sim- 
ple test methods carried out simply, and compact 
equipment requiring a minimum investment and 
knowledge of the theory involved should go a long 
way toward contributing to greater accuracy in electro- 
pyrometry and greater commercial satisfaction. 

The testing and meter departments of many of the 
larger central stations calibrate and repair the instru- 
ments of industrial concerns in their territory, cus- 
tomers and otherwise, at a cost much below that which 
could the owner of the instruments, and more accu- 
rately. It occurs to us that the checking of pyrometers 
and thermocouples might prove a further desirable 
undertaking for these utility departments, and one 
that might improve their load-factor, produce a small 
revenue and tighten the bonds between the utility and 
industries in its territory. 


A Big Wiring Job 
NE of the normal activities of peace time has 
O been that of building houses and structures. 
During the past year especially, and to a lesser 
extent during the previous twelve months, the build- 
ing trades suffered acutely from high labor and mate- 
rials costs and labor shortages, restrictions and embar- 
goes. Now that conditions are approaching more 
nearly normal, one may expect the building trades to 
gain impetus and make up for time lost. This should 
be more marked since there is a very real shortage of 
buildings of certain classes. 

According to an authoritative source, there is a 
normal construction requirement of 385,000 residences 
per year. During the past four years, actual construc- 
tion has been so far below normal as to produce a 
shortage of 700,000 residences. This means that the 
building interests of the United States must construct 
700,000 residences before they can return to normal 
conditions, which require 385,000 residences each year 
plus a normal increase in proportion to the growth of 
population. 
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It 1s conservatively estimated that only 20 per cent 
of all the buildings in the United States now accessible 
to electrical current have been equipped to use elec- 
tricity. The records show that there are 19,000,000 
residences in the United States, only 20 per cent of 
which have been equipped for electricity, leaving 
15,2C0,000 residences in prospect for wiring and as a 
market for electrical appliances. There are 300,000 
manufacturing plants in the United States, and on the 
same basis of estimating 20 per cent electrified, this 
leaves 240,000 manufacturing plants in prospect for 
electrical equipment. 

Every country will, eventually, make up for lost 
time of itself or with assistance from other nations. 
Meanwhile, the United States, coming, as it has, out 
of the war with the least dislocation of industry, labor 
and inconvenience of all the belligerents, should be 
* expected to readjust itself the most rapidly, making up 
for the past and profiting by the experiences of the 
war. The construction of buildings, residences and 
factones should be made with provision for eventual 
if not immediate electrification. There are too many 
old structures unwired for electricity in existence now 
without perpetuating the crime. 

Electricity has proved itself too well as to con- 
venience, health, economy and comfort, in residence 
and factory, not to be included as an adjunct to every 
modern building. It is to be hoped, indeed, that all 
the structures within reach of electricity supply to be 
erected in the course of the next year will be modern 
in the true sense, which means wired for electric light- 
ing, with sufficient outlets judiciously located to permit 
the use of the popular, nay, necessary, electric appli- 
ances such as the washer, iron, sewing machine motor, 
vacuum cleaner and portable lamp. And more, in 
those localities and neighborhoods where indicated, 
electric ranges, heaters and cookers should be provided 
for before the buildings are erected instead of after- 
wards. A residence in our cities if not wired is not 
modern and ts handicapped in the way of renting and 
as a revenue producer. 

It 1s to be hoped, indeed, that the Society for Elec- 
trical Development, the National Electric Light Asso- 
ciation and the contractors’ organizations will keep in 
touch with civic authorities, architects and building 
authorities and press the creed of the house wired for 
electricity. 


Contracting, Merchandising and 
Jobbing 


OR the electrical contractor, dealer and jobber 
F the past year was a difficult one, because cendi- 

tions were so uncertain and unfavorable. Con- 
servatiog of capital, shortage of materials and men, 
lack of work and sales, and high prices, not only re- 
duced business to a low point, but also reduced profits 
to a minimum. Toward the close of the war condi- 
tions began to improve, but for whatever work there 
was outside of war work competition was keen, and 


. the future. 
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had it not been for close co-operation among the vari- 
ous contractors’ associations conditions would have 
been worse than they were. 

Being subjected to unfavorable conditions from all 
sides, the contractors have turned their attention to 
a study of conditions under which they do business, 
and internal conditions of their business. The wide- 
awake contractors have studied their situation, and 
improved methods have resulted that bode well for 
Contractors and dealers have come closer 
together, and the last year proved bevond doubt the 
value of organization and co-operation, without which 
many of the smaller concerns would have gone to the 
wall. Great advance has been made during business 
inactivity toward placing the electrical contracting 
business upon a sound working basis. It may be said 
that scientific methods are taking the place of hap- 
hazard. During the year the Chicago Electrical Esti- 
mators’ Association has issued some important data 
on labor costs and methods of determining the over- 
head expense that places these often ignored subjects 
upon a proper basis. 

The clectrical jobbers likewise passed through a 
stormy time, particularly during the early part of the 
vear. The elimination of the middleman’s profits as 
encouraged by the Government, became a popular 
sentiment, and bade fair to make the jobbers taboo. 
Inability to obtain stocks because of the priorities fist 
and the classification of many of their products as 
non-essential, coupled with small demand, for a while 
added to the predicament. 

The trade acceptance made healthy headway in the 
electrical contracting and jobbing fields. Danks quite 
generally took it up and contractors, dealers and job- 
bers taking advantage of it report favorably. The 
banks, of course, favor the acceptance, and indications 
are that the’ wider its application and more universal 
its use the more beneficial it will be for those using it. 
It is undoubtedly a fact that during the period of 
readjustment now before us, while so many contrac- 
tors and dealers are getting back to a peace basis, the 
trade acceptance will materially assist them to do 
business upon a scale not otherwise possible without 
jeopardizing the safety of their business. 

The electrical dealer may well view with alarm the 
rapidly increasing extent to which the hardware, de- 
partment and drug stores are taking up the sale of 
electrical appliances of every sort. These merchants 
handle the electrical appliance as a side line, hence 
place reliance upon a quick turnover and are satisfied 
with a smaller profit than where its sales represent 
the chief source of revenue. Moreover, these mer- 
chants find a greater number of customers buy elec- 
trical appliances since they come to the store for some 
other purposes, a class of sale that in no case would 
enter the electrical dealer's store. One of the im- 
portant problems of this new year, one of the pr&ssing 
problems for the electrical dealer, is that of taking 
steps to retain and mot lose.the/trade of the electrical 
appliance: j 
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International General Electric Organized— Reconstruc- 
tion Plans for War-Devastated Countries—Other News 


INTERNATIONAL GENERAL ELECTRIC 
CORPORATION FORMED. 


New Corporation with Gerard Swope at Its Head to Push 
Foreign Sale of American Electrical Machinery 
and Apparatus. : 


Announcement is made of the organization of the 
International General Electric Corporation, to push 
the sale of American electrical equipment in all parts 
of the world. Gerard Swope has been elected presi- 
dent, having resigned as vice-president of the Western 
Electric Co., Inc.. to enter upon this great export 
undertaking. Readers of the ELECTRICAL REVIEW 
will recall Mr. Swope’s extended trip through the 
Orient early in the past year, and his first-hand knowl- 
edge of conditions there will be an important element 
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Gerard Swope, President of International General Electric Cor- 
_ poration and Until Recently Vice-President of West- 
ern Electric Co., inc. 


in the success of the new corporation, which has 
abundant resources to bring into all foreign markets 
electrical goods “Made in U. S. A.” 


FUTURE WARSHIPS TO BE PROPELLED 
BY ELECTRIC DRIVE. 


Recent Tests on New Dreadnought, New Mexico, Prove 
Superiority of This Method of Propulsion. 


All new capital ships of the American navy will 
be equipped with electric propelling machinery accord- 
ing to disclosures made recently to the House Com- 
mittee on Naval Affairs by Josephus Daniels, Secre- 


‘would give the ship a speed of 21 knots. 


tary of the Navy. This decision is the result of ex- 
haustive tests made with the new electric equipment 
installed on the dreadnought, New Mexico, the latest 
addition to the navy, which proved conclusively the 
wonderful possibilities of this method of propulsion. 
It is further claimed that electric propulsion furnishes 
American fighting craft with a driving power superior 
to that of any other navy in the world. 

Until recently the method considered most efficient 
for driving propellers was to connect a long propeller 
shaft through suitable reducing gears to a steam tur- 
bine located near the center of the boat. Many diff- 
culties were encountered in this method on account of 
the inability of the turbine to maintain its efficiency 
at lower speeds, the tendency of the long propeller 
shafts to break and the concentrated weight of the 
machinery. 

Electric drive, using a turbo-generator located as 
close as possible to the boilers to furnish the power 
for motors located in the stern of the vessel by which 
the propellers are driven has been advocated by many 
engineers for several years as the proper solution of 
these problems. Prior to the installation on the New 
Mexico this method was tried out with considerable 
success on many smaller ships. In spite of this how- 
ever, considerable opposition was encountered when, 
in 1916, it was decided to equip capital ships in this 
inanner and it was only by the insistence of Secretary 
Daniels and others that this opposition was overcome. 

The machinery on the New Mexico is designed to 
develop 26,500 hp. at full speed, which it was expected 
She actually 
developed more than 31,000 hp. and maintained for 
four hours a speed of 2114 knots—and this when 
running at a displacement 1000 tons greater than her 
design called for. If she had been tried at her de- 
signed displacement, as is customary with all new 
ships, she would have made 21.5 knots, without any 
trouble whatever; and, what is still better, she could 
have kept up this speed as long as her fuel lasted, for, 
like all our later dreadnoughts, she is an oil burner, 
and there would be no reduction in speed due to the 
necessity of cleaning fires, which must be done in coal- 
burning ships after a run of four hours at top speed. 

When the contract for the machinery of the New 
Mexico was entered into, it was stipulated that, in 
addition to being capable of developing the maximum 
power, it should also give an economy at cruising speed 
very much superior to that obtainable with the turbine 
installations that had previously been used, and this 
stringent requirement also was met. As a matter of 
fact, the New Mexico will steam at 10 knots on about 
25% less fuel than the best turbine-driven ship that 
preceded her. 

It is contended that this new equipment is more 
economical of fuel, develops greater power, is more. 
mobile and is less easily put out of commission than 
the former equipment. It is approved by all the great 
naval experts and advisers. including the General 
Board of the (Navy: 


January 11, 1919. 


PLAN INTRODUCED FOR RECONSTRUCT- 
ING WAR DEVASTATED COUNTRIES. 


Disposal of Immense Government Stores Embodied in 
New Idea of Restoration. 


The following plan, the only definite one so far 
publicly presented for the physical reconstruction of 
the devastated areas of France and possibly Belgium, 
Serbia, Poland or Russia, is worthy of special consid- 
eration. In addition to providing immediate relief to 
these stricken countries, this plan also embodies in it a 
solution of the problem of disposing of the immense 


stores of material of all sorts which have accumulated - 


in the Government storehouses and those which will 
be no longer required in plants, etc., which were closed 
by the cessation of hostilities. The disposal of this 
material, at such a time as this, when the factories of 
the country must be kept busy in order to reabsorb the 
millions of returning soldiers, is a serious matter and 
this feature of the plan alone makes it worthy of 
adoption. 

John V. Schaefer, president of the Cement-Gun 
Construction Co., Chicago, has assumed responsibility 
for the plan and has already presented it at several 
mectings at which it was enthusiastically endorsed. In 
recommending the plan Mr. Schaefer points out very 
carefully the needs of France and the advantages 
which this country would receive by accepting this 
idea. One-sixth the area of France has been devas- 
tated utterly, and this was the richest part of France. It 
paid 25% of the sum total of its taxes. In this area 
there have been destroyed 350,000 homes, 90% of 
France's spinning and weaving industry, 83% of her 
pig iron production, 70% of steel production, 70% of 
sugar production, etc. Of all that, plants, machinery, 
mines, etc., nothing is left, everything having been 
carried away or destroyed and must be rebuilt. 

In brief, it may be said that there is nothing in the 
wav of building material, equipment, domestic uten- 
sils and industrial machinery that is not needed in very 
large quantities, and at once. 

()n the other hand, the Construction Division of 
the United States Army has here in America $30.000,- 
ooo worth of building material that has never been 
used. Jncluded in this is enough lumber to build 
60,000 five-room houses. There is about $7,000,000 
worth of plumbing, heating, piping and other sanitary 
and water supply fixtures. Whew to this is added all 
the material of like nature from the other depart- 
ments here and in France, some used and some un- 
used, and to this is added what can be salvaged from 
demolition of plants, the figures are staggering. The 
Construction Division alone has purchased bakeries 
enough to bake 2,000,000 1-lb. loaves of bread daily. 
It has purchased 100 miles of steam radiators and 
1200 miles of plumbing material. Out of one group 
of temporary offce buildings alone there will soon be 
available 125,000 chairs, 25,000 good office desks, 
25.000 typewriters, and electric fans and other office 
equipment in proportion. 

The Construction Division of the United States 
Army is one of the most effective construction organ- 
izations that has ever existed. This organization is 
composed almost entirely of men from civil life. The 
organization is still intact and possesses $3,000,000 
worth of mechanical construction equipment with the 
operation of which it is experienced. Its labor, how- 
ever, is nearly finished and within a few months all of 
this will be disbanded. If this organization with its 
equipment could take hold of the rebuilding of France 
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as it took hold of the building of our cantonments, 
terminals, etc., it should be of the greatest possible 
assistance to French constructors and would be appre- 
ciated. Furthermore, the majority of these men would ` 
be willing to go to France if they could continue their 
present organization and be permitted to work by the 
methods that have proved so successful. 

In accordance with these conditions, therefore, it 
is suggested that the United States Government offer 
to the French Government: ~ X 

1. That all the building material and other equip- 
ment owned by the United States Government, both 
here and in France, and purchased for war purposes, 
be collected. This will include materiał not yet used 
as well as all good material salvaged from the demoli- 
tion of plants built for war purposes. AH such mate- 
rial as can be used in reconstruction to be given to 
France and delivery expedited to the utmost of our 
ability. 

2. That this be considered as a part.of the cost of 
the war to be included as a part of the bill against 
Germany. ; 

3. That there be sent to France such part of the 
existing Construction Division of the United States 
Army as will enable it, in co-operation with French 
constructors and European workmen, to rehabilitate 
quickly the devastated portion, bringing to that task 
the organization, experience and mechanical equip- 
ment that has carried through the American construc- 
tion program. 

Such an offer made promptly at this time will be 
the strongest possible evidence that we are sincere in 
our expression of the desire that some form of inter- 
national agreement—call it League of Nations, or by 
some other term—shall be reached that will bind us 
together in peace as we have been bound together in 
war. 


SEATTLE’S PURCHASE OF STREET-CAR 
LINES ARRANGED FOR. 


Last Obstacles Removed by Passage of Special Ordi- 
nances by City Council. 


The City Council of Seattle, Wash., on Dec. 31, 
1918, passed four ordinances providing for the con- 
summation of the deal between the city and the Puget 
Sound Traction, Light & Power Co., under the terms 
of which the city becomes the purchaser of the com- 
pany’s street-car lines at $15,000,000, payable in 5% 
utility bonds of the municipality. 

The bonds, which are to be a first lien upon the 
gross revenues derived from operating the street-car 
system, are to be paid in 18 annual installments, be- 
ginning March 1, 1922. Under the provisions of the 
purchasing ordinance, a contract is to be made for the 
purchase of power by either party from the other. 
One of the stipulations is that the Puget Sound com- 
pany shall clear its street-car property of indebtedness 
within a specified time limit, this indebtedness being 
represented by company bonds covering its interurban 
electric lines running from Seattle to Everett and from 
Seattle to Tacoma, as well as the local street-car lines 
being sold. 

A friendly suit has been instituted, by agreement 
between the city and the company, whereby the valid- 
ity of the city’s utility bonds may be passed upon by 
the State Supreme Court. 

In a referendum to voters at the November 5 elec- 
tion, the proposal to purchase the street-car. lines. was 
carried by a vote of 29,726 toc8309) b\The™initial action 
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in favor of purchasing this property arose as the result 
of war emergency conditions when trafhe demands 
presented some perplexing problems. The suggestion 
to purchase the car lines came originally from R. H. 
Thomson, a member ot the City Council and formerly 
city engineer. The plan was vigorously supported by 
Mayor Hanson and other members of the Council. 
One of the conditions that made unified action and 
co-operation in trafhe matters difhcult was the fact 
that three different street-car systems were in operation 
in the city—that of the Traction company, the Rainicr 
Valley line and the municipal lines, the first named 
being of principal importance as a traffic factor. By 
reason of the pronounced municipal spirit prevailing 


in Seattle, and the long record of inharmonious rela- . 


tions existing between the city and the Traction com- 
pany, it is believed the company is well satished with 
the sale about to be closed. 

The street-car property thus to be acquired by the 
city comprises 194.8 miles of electric car tracks, 8.6 
miles of cable tracks; 447 passenger cars, 27 motor- 
equipped freight and work cars, 30 similar cars with- 
out motors; all the trolleys, span wires, poles, signal- 
ing apparatus, switches and other equipment. It in- 
cludes seven car barns, three cable stations, freight 
sheds and terminals, large car-repair shops, together 
with stores and supplies. 

It is anticipated that the property will be turned 
over to the city in February, and will be operated 
under direction of Thomas F. Murphine, superin- 
tendent of utilities. 


e- 


NEW YORK ILLUMINATING ENGINEERS 
MEET. 


The January meeting of the New York section of 
the IJlumimating Engineering Society was held Jan. 9 
at the Engineering Societies Building. Two papers 
on lighting were presented, both of which were very 
interesting. 

“Urban Rapid Transit Lighting’ was the title of 
one of these papers delivered by Clifton W. Wilder 
and Albert F. Allen of the Public Service Commission 
of New York. In addition, W. F. Little and A. C. Dick 
of the Electrical Testing Laboratories explained the 
proper hghting intensities for hotel rooms. 


ELECTRIC POWER IN COAL MINING GAINS 
FAVOR. 


“With a view of saving much of the coal wasted 
in operating by steam power, the anthracite industry 
begins the new year with a purpose to install more and 
more electrical equipment in and about the mines,” 
reads a statement issued by the Anthracite Operators’ 
Bureau of Information. 

“Electricity is a great aid and seven distinct im- 
provements have been perfected and installed for the 
working forces. Thev include the practical comple- 
tion of an approved list of portable electric mine 
lamps, flame safety lamps, methane detectors, elec- 
trical rules for mines, the perfection of a suitable 
mine-lamp cord, a new rescue lamp and a permissible 
flash lamp. 

“In mining and preparing anthracite with steam 
power, 10% of the coal lifted to the surface is re- 
quired for fuel. The percentage runs even higher in 
some mines. Only about one-ninth of the coal now 
used to operate the anthracite workings would suftice, 
if electricity replaced steam entirely. 
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“Specifically it would take about 1,000,000 tons of 
coal to generate enough electric power to operate the 
entire anthracite industry which has been consuming 
up to 9,000,000 tons per annum in its operations. A 
complete change over from steam to electricity, which 
is taking place as fast as the new capital investment 
can be made and the machinery obtained, would thus 
add about 8,000,000 tons per annum to the total 
amount of anthracite for the public.” 


GENERAL ELECTRIC TO REINSTATE HON- 
ORABLY DISCHARGED SOLDIERS. 


A broad-gauged policy has been laid down for the 
General Electric Co. by its president, E. W. Rice, Jr., 
as to the employment of the nearly 8000 men who left 
its service to join the army and navy. These men on 
being honorably discharged from the national service 
will be placed wherever possible in the positions in 
the departments that they had left. Credit for con- 
tinuity of service in the company's employment record 
will be given to these men, including the time spent 
in the military and naval service just as if they had 
worked continuously for the company. The re-em- 
ployment of men disabled in military service will be 
directed by special committees to be appointed. The 
company has decided to urge the many new emploves 
that were taken on in the last vear or so to return 
where possible to their former places of emplovment. 
The general policy is that the first duty of the com- 
pany is to provide employment for the men who gave 
up their position to serve their country. 


WESTERN ELECTRIC TAKES BACK EM- 
FLOYES RETURNING FROM SERVICE. 


The Western Electric Co. is one more of the large 
corporations which is recognizing its responsibility to 
its emploves who were granted leaves of absence to 
enter military service, and in a notice published in the 
current issue of the estern Electric News it indicates 
that it will undertake promptly to assign to work for 
Which their previous experience qualifies them, and at 
a rate of pay being paid for such work, all emploves 
who were given leaves of absence and who have been 
honorably discharged from the service. 

If it is not possible for the company to assign these 
returning soldiers to @&vork immediately, they will be 
placed on a preferred list until such time as business 
conditions make it possible for the company to take 
them back. During their continuance upon this pre- 
ferred list they will enjoy the same rights with respect 
to the company’s benefit plan for employes as during 
their period of military service and they may also take 
other employment. The Western Electric Co. had a 
total of 4936 men in service. 


—— oao 


CUSTOMERS WISH CENTRAL STATION 
“MERRY CHRISTMAS.” 


That at least some public utility companies are 
getting on the Christmas card mailing lists of their 
customers is the belief of the Oklahoma Gas and Elec- 
tric Co. at Oklahoma City. The company this vear 
received a number of these pleasant greetings, ad- 
dressed to it as a corporation. The thought expressed 
is typifed by one of the cards upon which the cus- 
tomer had written— ‘Thanking vow very much for 
plenty of gas this cold spells+Merry ‘Christmas’ 


January !1, 1919. 
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Billing Residence Customers—Public Co-operation Acknowl- 
edged—Economy in Cooking—New Electrical A pplications 


QUARTERLY BILLING FOR RESIDENCE 
CUSTOMERS. 


Philadelphia Electric Company Adopts and 
Labor-Saving Policy. 


Commencing January 1 of this year the Philadel- 
phia Electric Co. inaugurated the policy of rendering 
bills quarterly to all residential customers instead of 
monthly as had been the practice previously. The 
practice of sending bills to residence customers quar- 
terly instead of monthly is rapidly being adopted as a 
standard accounting method among public utility com- 
panies throughout the country. 

The terms of the contract will not be changed, 
only the minimum charge will cover the three months’ 
period as will the charge for energy consumption. The 
‘added charge for failure to pay the bill within the 
ten-day period allowed will also be calculated on the 
same basis as during previous years. The new policy 
aims to reduce the cost of billing residential customers 
by reducing the amount of work attached to meter 
reading, billing, receiving payment and bookeeping. 


Money- 


1 OING HONOR TO VETERANS OF EDISON 
SERVICE. 


Commonwealth Edison Co. Gives Luncheon to 85 of Its 
Retired Employes. 


Gray-haired annuitants were the guests of honor 
ata New Year's Eve luncheon given. by tke Common- 
wealth Edison Co., Chicago, on Dec. 31. The bene- 
ficiaries of the company’s service annuity svstem are 
those retired employes who by years of faithful service 
have earned the privilege of resting in the evening of 
their days and who are carried on the pension payroll 
of the company. Such of these men as cou'd attend 
were the honored guests at the luncheon, and a number 
of the executive officers, heads of departments and 
vider employes were invited to meet them and swap 
reminiscences; 85 men were in attendance. The 
lurcheon and reception were given in the rew rest 
room and refectory fitted up for women employes on 
the eighteenth toor of the Edison Building. The food 
was cooked by electricity and served by members of 
Electra. an organization of women emploves. Music 
was given by an orchestra of young men emploved by 
the company. 

Letters were read from annuitants who were un- 
able to be present, and a brief but feeling address was 
made by Samuel Insull, president of the company, 
who mentioned the fact that he had teen president 
for over 26 years. When he became president there 
was about $1,000,000 invested in the business: now 
the investment is over $100,000.000. The speaker 
dwelt earnestly upon the duties of employes of public 
utility companies to the public. “Satisfactory service 
properly rendered at a minimum cost” is what the 
utility companies should give the public, he said. 


The service annuity system has been in existence 
for seven years. Employes make no contribution 
whatever to this fund, which is a voluntary recognition 
on the part of the Commonwealth Edison Co. that 
long-time employes are entitled to some reward for 
faithful service in addition to their regular wages. 


NEW YORK EDISON PUBLICLY ACKNOWL- 
EDGES CO-OPERATION OF CUSTOMERS 


The New York Edison Co. has taken, most appro- 
priately, the holiday season to make an announcement 
to its customers and others, in the form of a public 
expression of appreciation for the support which has 
been given the company in connection with the fuel 
conservation movement during the past year. This 
announcement, shown in the accompanying ilustra- 
tion, has been printed in all prominent dailies in the 
city, being of a size about 6'4 by 10 in.. and attrac- 
tively arranged to appeal to the eve. The characteris- 
tic “Edison Man” is used in leading position with the 


Fuel Economy— 
An Expression of Appreciation 


Te is gratifying thar all restrictions upon the use of electricapnsandorher 
iiumination have been removed by the United States Fue Admimstra- 
tion, in advance of the approaching holidays. This wili do much to add 
to the attractiveness and the Christmas atmosphere of owr city 


May we take this occasion to express our appreciation for the cord:alsup. 
port the public has given our efforts to meet the wishes of the Fuel Ad- 
ministration 10 its endeavors to conserve the coal supply of the country 


While the fuel used in the power plants of this Company differs from 
the coal used for ddmestic purposes — our own being soft coal, the 
other being hard or anthracite coal—the war demand for fuel justifies 
every effort toward the utmost economy in its use, whatever the type. 
This elimination of ail war restrictions upon the electric service of th:s 
city will in no way affect the supply of coat available for domestic use 


Now chat active hostilities have ceased, it is a source of satisfacticn 
to know that practicaily without exception the users of electric hghr 
and power in New York City have so tully co-operated with the 
Government m its fuel conservation eforts. With tormer conditions 
restored, we may enjoy brightened streets, atrracrive show windows, 
and briliante shops all the more, knowing chat when sacrifice and 
sconomy were called fur, the response of all our people was so ready 
and unanimous 


The experience of the war has taught the necessity of employing only 
the most economical and effecuve means available co accomplish a 
given result Our experts are at the service of any user of electricity, 
whesher for light, beat or power, wishing to koow whether pre.enr 
methods are the bes, or how to. modernize older methods which inven- 
tion and manufacturing progtess have made obsolete. Without cost, 
or other obligation, such service ts gladly rendered 


The New York Edison Company 
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heading, “Fuel Economy—An Expression of Appre- 
ciation,” well displayed with harmonious balance and 
good use of white space. 

The announcement sets forth that it is a source of 
pleasure to the company to know that practically all 
users of electric light and power in the city co-operated 
with the Government in its fuel conservation efforts. 
Mention is made of the satisfaction to all that the 
restrictions upon the use of electric energy for the 
operation of electric signs and other illumination have 
now been removed by the United States Fuel Admin- 
istration, as this is a factor which unquestionably helps 
to add to the attractiveness and gaiety of- the holiday 
season. 

Taking this opportunity of saying a word for Edi- 
son service and facilities, the company explains that 
its experts are at the service of any user of electric 
energy, whether for light, heat or power, with ability 
to show whether present methods are the best, or how 
to modernize older methods which invention and 
manufacturing progress have made obsolete. 


FUEL ECONOMY IN COOKING. 


Comparisons of Cooking by Coal, Gas and Electricity 
Favor Latter. 


Some criticisms and remarks recently made by A. 
H. Barker ina series of lectures before the University 
College, London, on “Fuel Economy in Cooking Appa- 
ratus“ should be of interest to us over here. Mr. 
Barker is now engaged in carrying out extensive ex- 
periments and research on-behalf of the National 
Housing Committee and the Department of Scientific 
and Industrial Research. 

In comparing the advantages of coal, gas, and 
electricity for cooking, the author states that the gross 
cost of heat obtained directly from solid fuel unques- 
tionably is lower than that either of gas or electricity, 
notwithstanding that the actual efficiency of the 
domestic coal range is less than 3%. Its use, how- 


ever, is attended by many disadvantages from which — 


both gas and electricity are free, and these are too 
well known to need recapitulation. As at present 
employed, gas involves a tremendous waste of heat. 
A supply of air is needed, not only to the burning gas, 
but to remove and dissipate into the open air the 
products ‘of combustion, these being great disad- 
vantages attended with waste. The mere necessity to 
supply air to the burning gas in itself prevents any- 
thing like real economy in the use of heat in small 
apparatus. With electricity the energy is delivered 
into the kitchen, as it were, in tabloid form, all the 
waste having taken place during its manufacture. With 
electricity it is not only easy to produce any exact 
result which may be required, but also to control it 
with the utmost precision and to measure all the quan- 
tities involved—including the heat and the power. etc. 
—with an exactitude which is totally unobtainable by 
any other means. 

The scientific efficiency of electrical cooking ob- 
viously can be very much greater than of any other 
form of cooking: whether it can be made practically 
cheaper or not depends partly on supply undertakings, 
partly on the manufacturer, and partly on the pro- 
vision of appliances for separate purposes, but chiefly 
on the intelligence of the cook. 

The great merits of gas as a fuel are that it can 
easily be burnt; that the combustion can be instantly 
controlled, and that the products of combustion, if 
properly burnt, do not contain either soot or any poi- 
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sonous product. This enormous advantage, which 
ought to put solid fuel altogether out of court for a 
scientific process like cooking, largely is neutralized 
by two causes, firstly the absurd price which the gas 
companies charge for gas for cooking. purposes, and 
secondly the crude conception of a gas cooker which 
up to the present has commended itself to the makers. 
The waste involved in the use of gas for oven-heating 
in the common manner is similar to that involved in 
the use of a solid fuel. In this case, extreme simplicity 
is the root idea. A gas oven is nothing more than a 
metal box, open at the bottom, with a hole at the top, 
and with the gas flames burning under it at the bottom. 

When gas is burnt for perfect combustion, the 
temperature attained would be several thousand degrees 
Fahrenheit. Such a temperature would burn up any 
food it touched. It is found in practice that when a gas 
flame is allowed to burn freely open to the cold air 
Which surrounds the burning gas on all sides, the temp- 
erature attained by the wasteful mixing of the cold 
surrounding air (by the naturally induced convection 
currents) with the products of combustion produces a 
temperature just about manageable for direct contact 
with the food. This mixture is allowed to pass up- 
wards into the oven and to escape at the top. 

It is believed the best that science has been able 
to do up to date, or rather it-is the standard general 
method. There are better methods, but they have not 
been generally adopted, partly because the apparatus 
required for better methods is more expensive, and 
partly because the gas companies have millions of 
dollars worth of gas cookers of this crude type hired 
out with their customers, and if reasonably economical 
methods were adopted all these would have to be 
thrown on the scrap heap. In the author's opinion, 
one of the causes why gas cookers are so inefħcieni 
is that they must be simple, durable, and inexpensive. 
The process of applving electrical energy for the same 
purpose is much more easy and manageable, essentially 
because it can be used in small quantities, and because 
it is not necessary to provide air for combustion. This 
is the essential feature which must in time bring elec- 
trical cooking into much more common use than it is 
at present—so svon as supply undertakings see the 
folly of charging five times as much for the current 
as it ought to cost. All that is necessary is to provide . 
a relatively cheap power supply, and with reasonably 
careful use appliances for electrical cooking are cer- 
tain to displace all other kinds of cooking plants. Elec- 
trical elements can easily be fixed in a completely. 
closed space, and the escape of heat is then only a 
matter of guarding against easy transmission by any 
of the well-known systems of lagging. 

Turning to the waste in boiling by gas, the author 
points out that free access for cold air is allowed 
round each one of the gas jets in a boiling ring, thus re- 
ducing the attainable temperature by a thousand 
degrees or so, and causing the products of combustion, 
which should be extremely hot, to be little more than 
lukewarm. It needs only a small amount of thought 
to see the excessive extravagance of all these proc- 
esses. There is not one of them, probably, that has 
a usual efhciency greater than 20 or 25%. Heated or 
vitiated air is allowed to escape into the air of the 
kitchen, poisoning the atmosphere and making the 
task of the cook a very heavy one, which 1s quite un- 
necessary. Mr. Barker touches lightly upon the rela- 
tive waste of food as between a ventilated gas oven 
and a completely enclosed electric oven. Of the total 
weight of a joint, perhaps 10% is lost in @ completely 
enclosed oven, 15% in a coal ovenyand20¢@ ima freely 
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ventilated oven. This would be a serious matter if 
what is lost is actually an important part of the meat, 
but on this point no final pronouncement has been 
made. Has what is lost a food value, or is it only 
water, and if so, is there any real loss in the quality 
of the food owing to the evaporation of this water? 
A certain reply on these questions in one sense might 
involve a very serious reflection on a gas oven. What- 
ever the reply it could hardly be unfavorable to the 
electric oven. 

It mav be, also, that there is a real difference be- 
tween the effect of radiated heat, as in an electric oven, 
and convected, as ina gas oven. On all such questions 
there ought to be much more definite information than 
actually is to be easily found. 

Experts in cookery are strongly or opinion that it 
is a national failing to cook at too high a temperature, 
which tends to harden the food and to spoil it from the 
point of view of nutrition and taste. This point should 
be considered carefully, because this fact is the cause 
of an enormous waste not only of fuel, but also of 
food. If ovens are maintained at 400° when there is 
no need for a temperature higher than 330°, 50% of 
the fuel burned is probably wasted. Further, if the 
cooking process can be completed at a much ‘ower 
temperature than is customary, it is evident that the 
residual heat in the apparatus could be utilised to 
complete the process without wasting any more fuel. 


LABOR-SAVING ELECTRICAL APPLIANCE 
HOLIDAY FAVORITES. 


Washing Machines and Vacuum Cleaners Head List. 
Toasters, Percolators, Irons and Portable Lamps 
in Demand. 


Following the signing of the armistice, preliminary 
to a treaty of peace, savings banks throughout the 
country generally, experienced an increase in their 
deposits. The removal of strain and anxiety mani- 
fested itself in other directions and involved the holi- 
dav trade. The volume of business transacted in elec- 
trical appliances was in excess of the 1917 season. 
Throughout the system of the Public Service Co. of 
Northern Illinois this was marked, especially in the 
salesrooms in the larger towns and in the more thickly 
populated districts. 

The articles most in demand were labor-saving 
devices—washing machines and vacuum cleaners. But 
in all, toasters, percolators, irons and portable lamps 
moved out in large volume. A feature of the business 
was the sale of numerous small articles whose prices 
are rather above the ordinary range. Certain novel- 
ties which last year were not largely wanted sold 
quickly. The electric shops and stores in the city of 
Chicago and vicinity were cleaned out of these ten 
davs before Uhristmas. 

Plans of appliance campaigns during the coming 
vear are already being worked out by the sales depart- 
ment. 


ELECTRICITY FOR WINDING WATCHES 
REPLACES SEVERAL MEN. 


A New York watch repairing concern, where up- 
wards of 700 watches have to be wound daily, recently 
adopted electric winders. Electricity winds the time- 
pieces more efficiently than human hands and takes 
the place of several men formerly required for this 
work. 
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DEVELOPMENT WORK OF BYLLESBY 
INTERESTS DURING YEAR. 


To meet the demands for additional electrical 
energy of war and essential industries during the past 
year, considerable development work on the part of 
electric service companies was necessary. Among 
these is H. M. Byllesby & Co., who despite many 
handicaps, accomplished much in improving and ex- 
tending its properties. Upwards of 66,000 hp. in 
steam turbine units, 254 miles of high voltage trans- 
mission line, and many other additions were financed 
and installed. This construction work, with certain 
maturing obligations, made necessary financing 
amounting to approximately $24,500,000 par value in 
bonds, notes and preferred stock. The new bonds issued 
totaled $14,569,000, coupon notes $7,953,300 and pre- 
ferred stock about $1,900,000. This financing was 
accomplished with the assistance of a number of in- 
vestment banking houses, and through the bond depart- 
ment of the Byllesby Company, without government 
aid. New preferred stock and bonds and notes sold 
locally, or in territories where the companies operate, 
amounted to more than $4,500,000. | 


ELECTROLYTIC EXTRACTION OF COPPER 
FROM PYRITIC ASHES. 


A new method for the electrolytic extraction of 
copper from pyritic ashes was described recently in 
l'Industria. The method is based on the electrolytic 
conversion of sulphide or sulphate of copper into 
cupric or cuprous chloride by the action of chlorine 
at the anode. If in an electrolytic bath containing 
hydrochloric acid in solution the anode is surrounded 
by a mass of pyritic scoria, the chlorine liberated by 
the hydrogen attacks the oxides, sulphates, or sul- 
phides of copper more rapidly than the oxides of iron, 
and combines with them to form cupric chloride. The 
reaction extends to the entire mass of scoria, so that 
the latter acts as an electrode. The copper loss by 
this method 1s said to be only 0.1%. 


MOTOR-DRIVEN MACHINE IMPROVES 
GARAGE SERVICE. 


An American combination burning-in and motor- 
test machine was recently installed in a garage repair 
shop at Evanston, Ill. This machine, which is motor 
driven from the lines of the Public Service Co. of 
Northern Illinois, saves considerable time in the over- 
hauling of the Ford engine. Before this machine was 
installed it would take one man about two days and 
a half to scrape in the bearings and about six hours 
to run the bearings in after the engine was put togeth- 
er. With this machine the scraping of bearings is done 
away with, and where it formerly took two days to 
scrape in the bearings it can now be done in about one 
hour. The testing only requires about two hours 
against six. 


SMALL-APPLIANCE BUSINESS ABSORBS 
1500 KW. ADDITIONAL IN 1918. 


During 1918 electric dealers in cities served by the 
Arkansas Vallev Railway, Light & Power Company, 
sold 3246 household electric appliances to customers 
of the company. Of this number 1757 were electric 
flat irons. This represents an increase’ of, approxi- 
mately 1500 kw. to the busimessserved™by ‘this’ utility. 
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A Simple Chronograph—Preventing Fires in Coal Hoppers 
— Rewinding Transformers—Overcoming the Evening Peak 


A SIMPLE CHRONOGRAPH. 


Device Suitable for Determining Rates of Operation of 
Oil Switches, etc. 


By C. W. MARSHALL. 


It is now generally recognized to be essential for 
all central stations and electric power systems to have 
accurate data as to the characteristics of their oil 
switches and circuit-breakers. Data regarding new 
switches must be obtained from the manufacturers, 
but older types must be investigated by their owners. 
The apparatus described has been found very service- 
able, and can be thoroughly recommended as a cheap 
and reliable article, says C. W. Marshall in the Elec- 
trical Review (London). Practically no skill is re- 
quired either to build or to operate it. 

Referring to the illustration, “a” is a phonograph 
motor, such as can readily be purchased second-hand 
for a few dollars, “B” is a drum taken from an obso- 
lete recording ammeter, and fitted on the gramophone 
record turntable; “c D E”? is a three-element lever 
system. The long arm is made in sections, for con- 
venience in transport. When testing the speed of a 
switch, the sliding saddle “pD” is connected to a con- 
venient point on the switch mechanism, and the length 
of the lever 1s adjusted so as to give a suitable travel 
to the recording pencil which is at “c.” 


A Simp’‘e Chronometer for Central-Station Use. 


The drum is then set to revolve at a speed com- 
mensurate with that of the apparatus under test, and 
“opening” and “closing” curves of the switch can be 
taken as required. Experience has shown that a Crum 
peripheral speed of 50 cm.-sec. gives excellent results 
with the usual types of oil switch; but even a very 
cheap motor will drive the drum at 500 cm.-sec. if 
necessary. A very gratifying feature of the motor 
is its constancy in speed over long intervals, and cyclic 
irregularities are quite negligible. This renders it 
quite unnecessary to fit any additional apparatus to 
mark the time-co-ordinates directly on the record ex- 
cept in specially important cases. Metallic paper is 
generally used in conjunction with a silver point, and 
the records obtained in this way are very satisfactory. 
The paper is fitted on the drum by two rubber bands, 
one being at the top and the other at the bottom. 

The apparatus could be made more compact ff 
spiral records were considered allowable, as the charts 
could be put directly on the gramophone turntable. 


The form described is, however, somewhat more ton- 
venient when space-time curves are being differen- 
tiated to give velocity-space curves. 

The fitting shown at “F” is used for determining 
the times of action of relays, fuses, etc. The fuse, 
for example, is connected in series with the energising 
coil of the electro-magnet. When the current is 
switched on, the pencil “c’” comes into contact with the 
revolving drum, and when the current is interrupted 
by the blowing of the fuse, “c’” leaves the paper. The 
length of the line is a measure of the time taken to 
blow the fuse. For convenience in obtaining “fusing- 
current” “time” curves, the height of “r” is variable. 


PREVENTING FIRE IN COAL HOPPERS. 


Sectionalized or Individual Hoppers Advisable Where 
Using Soft Coal. 


By M. Easton. 


The coal hopper that extends a sufficient length 
along the boiler rcom to serve all boilers along two: 
aisles usually costs less than the hopper installed for 
each boiler has its own separate hopper. 
adjacent hoppers. Moreover, the common hopper 
serving a nimber of boilers and their stokers is some- 
what more easily filled with coal than is the case when 
each boiler has its own separate hopper. 

The advisability of erecting separate coal hoppers, 
or at least of equipping a hopper common to a number 
of boilers with sectionalizing barriers was emphasized. 
recently in a central station containing some thousands 
of boiler horsepower equipped with underfeed stokers. 
This plant has taken to a lower grade soft coal from 
Illinois where it had burned a good grade of clean 
coal before the zoning and last winter's coal situation 
occurred. One coal hopper was installed for every six 
boilers, and had a capacity of more than 2000 tons of 
coal. The hopper was cement lined. 

In preparation for the cold weather and oncoming 
winter load this hopper had been loaded up to beyond 
capacity and was replenished daily, so as to allow as. 
much space elsewhere for storing additional fuel. The 
high temperature beneath the hopper transmitted from: 
the boiler room, the height of the coal in the hopper, 
and the low grade of coal with its dirt, combined to- 
cause spontaneous combustion of the coal to occur in 
the hopper. The space above the hopper was cramped 
and only sufficient space existed to permit one man in 
an electric hoist to travel backward and forward. 
However, the heat and smoke given off by the burning 
coal were such that it was impossible to dig out the 
fire, which had started in about the middle of the pile 
and worked both ways. 

The burning coal coked as the fire spread up 
through the pile. Coking and caking together, the coal 
entered the spouts to the stoker with difficulty. down 
in the boiler room, causing a smoky room, over-heated' 
stoker retorts, clogged spouts and:extreme difficulty in 
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maintaining stoker capacity partly because of the size 
of the coal and slowing down of the stokers but chiefly 
on account of the loss of thermal units in the coal 
through partial distillation in the hopper. Clinker 
troubles were aggravated. Ash-handling difficulties 
multiplied. And considerable annoyance and loss of 
capacity occurred until eventually the coal had burned 
itself out. 

The above is not confined to one company, but has 
been the experience of many utilities during the last 
months who have had to take to low-grade fuels with 
high dirt content, or mix various coals. However, 
while spontaneous combustion can be very largely pre- 
vented by keeping the coal hoppers from getting hot, 
by cleaning the coal, not mixing it nor piling it more 
than 10 ft., there cannot be any assurance that these 
things can be done. The advisability, therefore, of 
sectionalizing by steel barriers or walls a coal hopper 
erected to serve a number of boilers, where low-grade, 
dirty fuels are to be used is a worthy one. Where a 
plant is to be built and coals prone to spontaneous 
combustion are to be used, it would seem worth while 
constructing a separate and individual hopper for each 
boiler. 


CONVERTING STANDARD APPARATUS TO 
SPECIAL PURPOSE. 


Method of Re-Winding Transformers to Give Higher 
Transformation Ratio. a 


Four single-phase transformers rated at 200 kv-a. 
11.000/2200 volts were available, but it happened that 
equipment was needed for stepping down from a 
3000-volt line to 65 volts. As no other apparatus was 
available, the following procedure for adopting the 
four transformers available was adopted, with success. 

The high-voltage coils were made up of pairs of 
disks ; each disk was composed of 671% turns of ribbon 
wire, making 135 turns toa pair. These were grouped 
in quadruple, thus making the high-voltage winding 
capable of withstanding 2750 volts with a slight 
amount of overmagnetization that had, however, no 
untoward effects in producing excessive heating of 
the iron. 

The secondary or low-voltage coils were also 
wound in pairs of disks with two ribbons in parallel— 
13⁄2 turns per disk. These were re-wound with the 
same ribbon, but in quadruple. Care was taken that 
every Wire was made the same length so that no one 
ribbon should carry more current than another. It 
follows that the finish of these four ribbons came out 
at four different points to bring all ends level for 
grouping. These ends were tailed with very large sec- 
tion copper to insure an equal resistance for each indi- 
vidual ribbon. 

All secondary disks were then grouped in multiple. 

The end connectors of the primary or high-voltage 
winding were made by using the original end con- 
nectors of the secondary, and the end connectors of 
the secondary were made of 114 in. by 1/16 in. busbar, 
laminated and riveted to make 1% in. by 1% in. 
square. 

These changes accomplished the desired result, and 
without causing any trouble or operative difficulties. 


Compressed air from a compressor should not be 
used for cleaning relays when blowing out the switch- 
board. Air may be blown into the relays, making them 
inoperative. A bellows answers the purpose for clean- 
ing the relays. 
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STRADDLING EVENING PEAKS MAKES 
ADDITIONAL CAPACITY AVAILABLE. 


Cessation of Power Load Earlier in Day Beneficial for 
Reduction of Peak in Evening. 


When generating capacity in the stations of public 
utilities were overloaded and additional capacity ‘could 
not be obtained for needed war industries, many of 
the central-station companies attempted to have the 
daylight-saving law enforced during the present win- 
ter. By so doing the power load would have decreased 
—which depends upon the clock for commencing and 
stopping—before the peak due to lighting came on, 
since this latter depends upon the setting of the sun. 
In this way considerable capacity would have been 
available for use, that would otherwise have to be kept 
in reserve and in readiness for the time of the evening 
peak when power and lighting loads overlap. 

The accompanying curves show what would have 
been the effect upon the load curve of the Philadelphia 
Electric Co. of keeping the clock moved ahead one 
hour. The area shown in white above the “total” line 
represents approximately 17,000 kw. in capacity that 
would have been made available for use other than for 
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Curves Showing Effect of Overlapping of Power and Lighting 
Loads Upon Peak Load of Philadelphia Electric Ca 


the peak, had the clock remained ahead during the 
winter. “A” in both curves represents the lighting 
load at.5 p. m. clock time. “B” represents the power 
load at 5 p. m. clock time. “A” plus “B” equals the 
lighting load plus the power load at 5 p. m. clock time. 
The curves are typical and apply with modification to 
most central stations serving mixed load. 

However, the clock is not remaining ahead one 
hour, and there is no indication that such an innova- 
tion will come. Nevertheless, there is another way 
in which the same result can be secured, in part, at 
least. That is to encourage power users to commence 
and cease work earlier. The user of power that does 
this is entitled to lower rates. 


ROUTINE RENOVATION OF TRANSIL OIL. 


To discard old transil oil is extravagance when 
renovation would make it useful again. In the larger 
stations an oil filter should be installed and the oil ren- 
ovated periodically. When there are a number of sta- 
tions scattered over a wide territory a portable filter 
moved as required 1s a good investment. It not only 
reduces the oil bill but lessens the likelihood of dielec- 
tric failure and breakdowns due to moisture, and over- 
heating because of dirt and sludging. Oil not longer 
fit for high-voltage apparatus may be used for,appara- 
tus using lower voltages. 
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Croft Explains Coupling of Wires to Pulling-in Lines— 


Electrical Inspection Forms—Among the Contractors 


ATTACHING CONDUCTORS TO FISHING 
WIRES AND PULLING-IN LINES. 


Use of Fishing Wires and Special Pulling-in Lines— 
Requirements of the Attachment—Connection 
to Fishing Ribbon. 


By TERRELL CROFT. 


[This is the first of several articles that discuss the best 
methods of connecting the fishing wire or pulling-in line to 
the conductors to be pulled into a conduit systenm—a subject 
not sufficiently known or previously written about. These 
articles form practically a continuation of the series of seven 
articles by the same author on methods of fishing conduit 
which were published in the ELectrIcAL REVIEW, Aug. 24 to 
Oct. 5, 1918. The importance of conduit work and the clear 
style of this well-known writer should make these articles 
of interest to contractors and electrictans.] 

The Essential Steps in the Installation of a Conduit 
IV iring System are these: 

(1) Laying out the work from the plans and 
specifications. 

(2) Installation of the conduit tubing and the steel 
distribution, outlet, and junction boxes. 

(3) Fishing the conduit. 

(4) Fastening the fishing wire to the electric con- 
ductors to be drawn into the conduit, if conditions 
will admit of their being drawn in thereby, or to a 
pulling-in line if such is necessary. 

(5) Drawing the pulling-in line into the conduit 
with a fishing line (if a pulling-in line is necessary). 

(6) Fastening the pulling-in line to the conduc- 
tors to be drawn in (if a pulling-in line is used). 

(7) Drawing the conductors into the conduit with 
a fishing line, if this is feasible, or, if not, with a 
pulling-in line. 

(8) Making the splices. 

(9) Soldering and taping the joints. 

(10) Grounding. That is, permanently electrically 
connecting the conduit system to some grounded mem- 
ber in the structure in which the conduit system has 
been installed. 

After the work above specified has been completed, 
it being assumed that the building construction is 
sufficiently far advanced, the distribution panels and 
cutouts are placed, the fuses are mounted in them, the 
circuit wires are connected to the circuit lugs and the 
lighting fixtures and receptacles are installed and con- 
nected. Finally, the service connection is effected and 
the installation is complete and ready for operation. 

Conductors Are Pulled Into Conduits with Either 
Fish Wires or Pulling-in Lines, unless the run is so 
short and straight that the conductors can be pushed 
through from one outlet to the other. For runs having 
but few bends, where the wire to be pulled in is not 
larger than No. 12 or No. 14 B. & S. gauge, a ribbon 
fish wire can be used as a pulling-in line after the run 
has been fished with it. But it 1s inadvisable to draw 
in runs which pull hard or runs of heavy conductors 
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with a ribbon fish line. The reason is that the stress 
thus imposed on the ribbon fish line takes the “life” 
out of it. When heavy wires are pulled into long 
runs with a ribbon fishing wire, it loses its original 
tendency to assume the form of a long straight ribbon 
and tends to roll and twist into curls. This makes it 
very difficult to push through a conduit run and for 
rapid efficient work renders it almost useless. Hence, 
a pulling-in line of some sort or other, which has been 
drawn through the conduit with a fish wire, should 
always be used for drawing in heavy runs. 

Regardless of the character of the line which is 
used as a pulling-in line, the conductors which are 
to be drawn into the conduit should be attached thereto 
so that they can be installed with the expenditure of 
minimum time and effort. In this article will be 
described the methods that experience has shown to 
be most effective which are utilized in attaching the 


Steel Fisting Ribbon 


Friction: Tape Pulling In line “ 


Serving 
Fig. 1.—Attachment of Fishing Ribbon to Rope Pulling-in Line 
Taped Over to Present Gradual Taper. 


conductors to be pulled in to the pulling-in lines or 
fish wires of the different types. 

If a Round Galvanised Steel Wire Has Been Used 
for Fishing, relatively large conductors can be pulled 
in with it. There is not the danger with wire of this 
kind that there is with steel ribbon wire of straining 
it unduly, because of the greater cross-section of the 
galvanized wire. Even if the galvanized wire is so 
stretched as to render it useless as a fishing wire, it 
can be discarded with little loss. | 

The Different Kinds of Pulling-in Lines may be 
enumerated thus: 

(1) Ribbon fish wire of rectangular section. 

(2) Galvanized iron wire of round section. 

(3) Cord or rope. 

(4) Chain. 

While the method of attaching to a drawing-in line 
of any of the four above types must satisfy the two 
general requirements enumerated in the following 
paragraphs, the detailed procedure varies somewhat 
as will be shown. i 

The Importance of a Properly Made Attachment 
cannot be overestimated. If the attachment is weak 
it may fail during the drawing-in process. If it does, 
the pulling-in line will be drawn away from the con- 
ductors when they are partially pulled in. This will 
necessitate a refishing of the run. Furthermore, if 
the attachment is not properly made it may ejther 
“pull hard’—require excessive force to draw it 
through—or it may “stick” at some coupling or elbow 
in the run. 

The Principal Requirements of the Attachment of 
Conductors to Be Pulled in to a Pulling-in Line may 
be enumerated thus: 
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(1) The attachment should have ample tensile 
strength. 

(2) The attachment should offer minimum opposi- 
tion to the drawing of the conductors into the conduit. 

The Requirement of Tensile Strength may be satis- 
fied in an obvious way by so making the connection of 
the conductors to the pulling-in line that it will be 
sufficiently strong. This requirement is not difficult 
to satisfy provided the graphic and written instruc- 
tions enumerated herein are followed. 
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` -Hole Punched Betweer Conductors 
With Pocket Knife or Nail 


: Rubber Insulated 
Twin Wire 
Fig. 2—Showing How Steel Fishing Ribbon May Be Hooked 
Through Twin Wire for Drawing in. 


The Requirement of Minimum Opposition to 
Drawing In can also be met readily by a reasonable 
exercise of judgment and common sense. The attach- 
ment should always “taper gradually” (see Fig. 1). 
That is, it should be conical in shape from the pulling- 
in line to the body of the conductors so that the joint 
will slide easily into the conduit and past irregularities 
therein without seizing. Preferably it should be a sort 
of conical wedge. The conical form is made by serv- 
ing tape over the attachment in such a way that the 
interstices are filled in. 

In Attaching the Conductors to Be Pulled In to a 
Ribbon Fish Wire one of the methods suggested in 
Figs. 2 or 3 may be used. The simplest attachment, 
where the run is short and relatively straight and 
where twin wire is to be installed, is made by hooking 
the end of the fish ribbon through the outer braid of 
the twin conductor (H, Fig. 2). A slit should be cut 
through the outer braid about 1 in. from the end of 
the wire. The end of the fishing ribbon should be bent 
over and down as at R. Then it is hooked through the 
slit so that it will not catch inside of the conduit. The 
braid, due to the fact that- it is composed of many 
strands crossing one another, does not tear out readily. 
Where it is applicable, this method consumes much 
less time than does one where the “skinned” end of 
the conductors must be made up in a loop on the end 
of the fishing wire. 

To Attach Conductors to a Steel Fishing Ribbon 
for Drawing In (it 1s understood that only small con- 
ductors—No. 12 or No. 14—for “easy runs” should 
be pulled in with a fishing ribbon) a loop is formed in 
the end of the fishing ribbon and a serving of small 
copper wire is made around the end of the loop. This 
serving should be soldered for best results. The bare 
copper conductor ends are then made up into the loop 
and the whole served with friction tape. 

Another attachment to a steel fish wire which may be 
used where a hard pull is expected can be arranged by 
(see Fig. 3) forming a loop L, 3 or 4 in. from the end 
of the fish wire and then making up the copper con- 
ductor ends C in it as shown. The free end of the 
fish ribbon extends along the conductors and is lashed 
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Fig. 3—Conductors to Be Pulled in “Made Up” In a Loop Ina 
Fishing Ribbon. 
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to them with turns of small-diameter binding wire. 
The entire attachment should be served with friction 
tape so that it will offer minimum resistance. As sug- 
gested in a preceding paragraph, hard-pulling runs 
should not be drawn in with a fish wire. Hence, the 
method of Fig. 3 is not, in general, recommended. It 
will, however, be found serviceable in an gmergency. 

If the Conduits Into Which Wires Are to Be Pulled 
Are Small in Proportion to the Over-all Size of the 
Wires to be pulled in, it is advisable to compress the 
loop in the end of the fishing wire, making it flatter 
than shown in the illustrations. One bared conductor 
end is “made up” into this flattened loop. The other 
bared conductor is served around its bared mate from 
which the insulation has been trimmed for a distance 
of about 3 in. This provides the long tapering at- 
tachment which, if carefully served with tape, will 
draw readily into any conduit sufficiently large to 
receive the wire. While this description treats of but 
two wires, if there are three the general methods are 
the same, as will be apparent upon trial. 

(To be continued.) 


FORMS FOR ELECTRICAL INSPECTION BY 
MUNICIPAL DEPARTMENT. 


Electrical Ordinance of Manhattan, Kans., Requires 
Examination of Electricians, as Well as 
Inspection of Their Work. 


Among cities that have recently been added to the 
steadily lengthening list that require electrical inspec- 
tion of installations before service can be rendered is 
the city of Manhattan, Kans. A new ordinance was 
recently passed by the City Commission which requires 
that all electricians must pass an examination before 
work can be done by them on any building. It is 
planned to have these examinations somewhat similar 
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All work to be installed in accordance with Ordinance No. 439, and subject ta inspec. 
tion by the Electrical Inspector of the City of Manhattan, Kansas. No construction 
work to be done unt:! permi’ for same is iasued by the Electrical Inspector. 
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Appiication..Form for Wiring Permit in Manhattan, Kans. 
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CITY OF MANHATTAN 


OFFICE OF THE 


ELECTRICAL INSPECTOR 


NO. 
Electrical Wiring Permit 


Manhattan, Kansas . 


Owner _. ~. 


Permit is hereby granted to Mr . Ja 

a licensed electrician to install the electrie wiring. fixtures, “appliances, “ote. as . described 
in his application, No. .. , and given below, at the above described property. 
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Knohbend Tube .. .. .. 

_ |New Ruilding..._....... 

_1Old Building, ... 
Addition tu Old Work 

| Addition to New Work 


Drope oc Fixtures... ... 
Motors... 0... n. 
Electric Sitne |.. 
Plotere Marbinva 
Switeh Boarda. .. 


Decorative Liaghting .. 0... 


. 
x ` ` 1 
A : > ` a ` n “ 
. P . ` 4 . 


Eleetric Fana .. . {Alterations ......... 


Miecellaneowsn . |Repeire... 


NO. OF CIRCUITS . 


In column 2 check with X 


In column 1 give figures. 


» All work to be inatalled in accordance with Ordinance No. 439, and jübjézt to inspec- 
tion by the Electrical Inspector of the City of Manhattan, Kansas. No construction 
work to be done untd permit for same is iasued by the Electrical Inspector. No current 
to be turned on said wiring, except for testing, until a certificate of approval shall have 
been obtained from City Electrical Inspector 


Form of Electrical Wiring Permit. 
. eme 
to those required in that city for plumbers. The 
plumbing examination consists largely of requiring 
the applicants to examine charts in which defects in 
plumbing equipment must be pointed out. Arthur J. 
Rhodes, city engineer and chief electrical inspector, 


CITY OF MANHATTAN’ 


OFFICER OF THE 


ELECTRICAL INSPECTOR 


CERTIFICATE OF ELECTRICAL INSPECTION 


Date Application No. . 8... ooo eee eee 

OWNER? fo. avn Sonus Seek ea a a NOncrves catty Street 
Electricion, © | oo... Permit No. . 2. a oie deh et 
FIXTURES, APPLIANCES, APPARATOS. ETC 1 CORSTROCTION i 2 

No Lights . Armored Cable | a aaa. am pees 


No. Light Outleta 0... 
No. Switch Ouilota., . 


‘Metal Gondeit 
“A | Metal Moulding Me atl Poe pele 
en | Knob and Tube oe Sern! atte cele is she 


< ` 
. ‘ $ x 


Dropa or Fiaturea ... ...... ....... 
NOLA bik leg pba ana a. aaa eaa | New Busiiding |... laaa aa aa aaa 


| Old Buibind, o a a. e 


Electric Signa . 

Pieture Machines |. L l u EORI | Additren ta Old Work 2 prtann 
Switch Boarde. x Addition to New Work... oc cel econ 
Decorative Lidhtena eee ee ee Alterations `. ....... 

Electric Fane Repairs 

Miocellaneoua ; DEFRCTS 


tees wares 


NO. OF CIRCUITS | | 


In column 1 give figures. In column 2 check with X 


Remarks 


i i ee ee eS stear, ernen- 


oe a ee ac a a a a Cette pret ee eee et women se aome pe ee ee ween 


This certifies that the above described electrical work has been installed and inspected 
and same ia in compliance with City Ordinance No. 439. 


(napection Feen: 
Electric Wiring ... .... 


Fixtures, Appliances Etc. . 


¢ + rlectrical (aspecton 


rorm for Inspection Certificate. 
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would be glad to hear from the authorities of other 
cities, or of states, where electricians’ examinations 
are held as to the procedure used and typical questions 
propounded. If charts of circuit defects, etc., similar 
to those referred to above are used, Mr. Rhodes would 
be pleased to have copies sent him. 

Another feature of the new ordinance of Manhat- 
tan is that it establishes regulag electrical inspection. 
An application for a wiring permit must first be filed 
and if this is approved an electrical wiring permit is 
issued. The work is inspected both during its prog- 
ress and at its completion, and if found to agree with 
the regulations a certificate of electrical inspection is 
issued. The forms used for these purposes are very 
simple and for this reason are reproduced herewith 
as they may give suggestions to other municipalities. 


CODE-CHANGE CORRECTION. 


In publishing the list of changes made in the 1918 
edition of the National Electrical Code a typographical 
error Was inadvertently overlooked in our issue of 
Dec. 7, 1918. Referring to Rule 26, Section f, the 
word accessible should be inaccessible. It is in inac- 
cessible roof spaces that wires may be supported by 
knobs supported directly on the upper edge of each 
joist. This construction is not allowed, however, 
Where the roof or attic space, although unfinished, is 
accessible by means of a trap door in the roof or floor, 
a window or in any other way, since in crawhng about 
in such a space the wires would very likely be kicked 
or brushed off their supports and thus thrown directly 
on the joists or brought into contact with each other. 
This error has been called to our attention by Wash- 
ington Devereux, president of the National Associa- 
tion of Electrical Inspectors, to whom we were in- 
debted for the entire list of Code changes. 


AMONG THE CONTRACTORS. 


The Spilger Electric Co., 78 Warren street, New 
York City, has been awarded a contract for electrical 
work in the new Y. M. C. A. building now in course 
of construction at 1&81st street and University avenue. 


In connection with various improvements being 
made at the Brooklyn (N. Y.) Navy Yard by the 
Government, contract for electrical work has been 
awarded to the E. J. Electric Installation Co., of New 
York City, at $4668. 


Richards BrotNers, Lansford, Pa., have been 
awarded a contract for electric wiring in connection 
with a new two-story building now in course of con- 
struction by Paul V. Irmishek, of Lansford, to cost 
$10,000. 

Contract for electric wiring in the new two-story 
and basement building being erected on Stockton ave- 
nue by George A. and S. R. Kelly, of Pittsburgh, Pa., 
has been awarded to the Morganstern Electric Co., 

25 Second avenue, in that city. 


Clarence D. Nuss, North Wales, Pa., has been 
awarded a contract for the electric work in connection 
with the rebuilding of the plant of Samuel C. Kriebel, 
217 North Main street, located at West Point, to cost 
$10,000. 


Contract has been awarded to the Kahn Electric 
Co., 505 North Eutaw street, Baltimore, Md., for elec- 
trical work in connection with alterations and improve- 
ments being made at the club house of the Western 
Maryland Railroad Co. 


January 11, 1919. 
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Unique Electric System for Industrial Transportation— 
Decorative Shades for Semi-Indirect Lighting Fixtures 


Electric Hauling System Con- 


tains Many Novel Features. 


The system 
designed and constructed by the Elec- 
tric Carrier Co., 220 Broadway, New 
York, differs radically in many re- 
spects from the usual methods of 
hauling. Although it cannot be rec- 
ommended as economical in small 
plants or other places where the 
quantity of material to be hauled is 
small or where the routes are subject 
to change, it has a great many advan- 
tages in mines and similar locations 
in hauling all sorts of material. 

The system consists of a source of 
alternating current, cars running on 
rails, track and car motor members, 
and two conducting rails. It can be 
installed on the surface, underground 
or elevated. The distinguishing nov- 
elty of the system is the method used 
to propel the cars. Instead of mount- 
ing a complete motor upon the car 
and transmitting mechanical power 
through gears to the car wheels, the 
elements of a polyphase induction 
motor are separated, the primary ele- 
ment being straightened out and car- 
ried on the bottom of the car, while 
the secondary is spread out and ex- 
tended between the rails on the track. 
The car is propelled by the magnetic 
iorce created between the progressive 
neld of the car element and the in- 
duced current in the track element. 
Both motor members are made ot 
laminated iron. The slots of the car 
member contain open-circuit wire 
windings: those of the track member, 
closed-circuit windings of the squir- 
rel-cage type. 

It is claimed that simplicity of the 
arrangement reduces the cost of op- 
eration and maintenance to a mini- 
mum. Having no rotary motor nor 


||| 


| 
| 


An 


End View of Locomotive Car Built by the Electric Carrier Co., Showing Arrangement 


of electrical hauling ` 


gearings, no armature nor commuta- 
tor, the cars require neither oiling 
nor attendance, and are practically 
fool-proof. The entire car space is 
available for freight. Cars can be 
started, speeded up or slowed down, 
stopped or reversed, by pressing the 
buttons which control the current 
supplied to the two feeder rails, with- 
out shock to car or contents. Cars 


‘may be switched automatically from 


the main line to branch lines, or from 


ccc 


Signal System, Showing How Colis Are 
Wound Under Copper Grid in 
Traqk Motor Member. 


branch lines to the main line. When 
descending a grade. power is regen- 
erated back into the line, the con- 
served energy serving as a brake and 
also reducing the amount of energy 
consumed from the power house. 
Where a signal system is desired 
to indicate the location of cars in 
transit, insulated coils of wire are 
wound at intervals in the track mo- 
tor member, and these coils, receiv- 
ing an induced current as the car 
passes over them, transmit the sig- 
nals to the indicating apparatus at 
either or both terminals. The coils, 
being impregnated with moisture- 
repelling compound, are waterproof. 
As there are no physical contacts, the 
signal system cannot burn out or get 


out of order. 


al 


Ld 


GH | 
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- of Electrical Windings and Equipment. 


Decorated Brascolite Fixture. 


The Luminous Unit Co., St. Louis, 
Mo., has added a new and interesting 
type to its extensive line of Brasco- 
lites known as‘the decorated type. 
This new line uses one of the well- 
known commercial types as a basis 
of its construction and is suspended 
by a silk cord to form a highly deco- 


Decorated Brascolite Fixture. 


rative and really efficient unit for 
residential or other artistic applica- 
tion, such as tea rooms, public din- 
ing rooms, candy shops, etc. 

The silk shade not only adds a 
decorative function to the Brascolite 
fixture, but also by reflected light 
from the white interior lining elim- 


Partial Section, Showing Arrangement 


of Decorated Unit. 


inates entirely any ceiling shadow 
which might otherwise be present, as 
well as to diffuse the direct light in 
such manner as to create a very 
pleasing lighting effect and at the 
same time retain the high efficiency 
always desirable but so seldom ob- 
tainable in a decorative lighting fix- 
ture. 

A choice of color scheme is pro- 
vided in the standard line as the 
shade and cord is furnished in old 
rose, old) gold) or gray at the option 
of the purchaser. 
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Autostarters.— Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. 

Quick-break switch and air-cooled 
transformer mounted as unit in metal 
case with or without overload and 
no-voltage release coils. Used as 
means whereby potential impressed 
upon alternating-current motor ter- 
minals may be made less than full 
line voltage during starting process. 

In off position transformer and mo- 
tor windings are disconnected from 
line. Overload release is inoperative 
during process of starting motor and 
other circuit-breakers or fuses are 
necessary in motor circuit. Capacity 
50 hp. or less, 600 volts or less. 
“Type A.” 

Listed Nov. 18, 1918. 


Cutout Bases, Plug Fuse.—Barber 
Electric Manufacturing Co., North 
Attleboro, Mass. 

“Barber.” 0-30 amperes, 250 volts. 
Catalog Nos. 1935, 2165, 2199, 2569, 
2965, 8020, 8042. 

Listed Sept. 11, 1918. 


Carbonators, Electric.—The Bas- 
tian-Blessing Co., 125 West Austin 
avenue, Chicago, II. 

“Knoxall” and “Eclipse” models. 
Carbonator driven by enclosed mo- 
tor controlled by automatic switch 
actuated by weight of water in tank. 
Designed for use in  carbonating 
water. 14 hp., 110-220 volts, alternat- 
ing or direct current. 

Listed Nov. 6, 1918. 


Flexible Tubing.—Toronto Con- 
duits & Cables, Ltd., 334-33 King 
street, West, Toronto, Ont., Canada. 

Marking: Knitted fabric having 
one yellow thread. 

Listed Oct. 2, 1918. 


Flexible Tubing Fasteners.—K-B 
Manufacturing Co.,:287 Second street, 
San Francisco, Cal. 

“K-B.” For securing flexible tub- 
ing in outlets. 

Listed Nov. 26, 1918. 


Fixtures.— Collins-Wagner Manu- 
facturing Co., 244 West 29th street, 
New York, N. Y. 

Listed Oct. 15, 1918. 


Fixtures, Show-Window and Show- 
Case Type.—Frederick A. Watkins, 
565 West Washington street, Chi- 
cago, Ill. 

“R-2-1.” 

Listed July 19, 1918. 


Fuses, Cartridge—Elliott Electric 
He 517 Spring street, Shreveport, 

a. 

“Service” cartridge enclosed fuses. 
0-60 amperes, 250 volts. 

Listed Oct. 18, 1918. 


_ Fuses, Plug.— Merrill Manufactur- 
ing Co., 294 Washington street, Bos- 
ton, Mass. 


The electrical fittings listed and 
described in this department have 
been approved by the Under- 
writers Laboratories, Incorporat- 
ed, after examination and tests 


conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 


“Merrill” Edison plug fuses, 0-30 
amperes, 125 volts. 
Listed Aug. 20, 1918. 


Heaters—Electric Ranges. 2 Rath- 
bone-Sard Electric Co., Albany, N. Y. 

“Acorn” electric ranges. 110-220 
volts, 5400-7000 watts, Types E-15, 
E-25, E-40, E-70, for use in two or 
three-wire circuits. 110-220 volts, 
8500-12.000 watts, Types E-35, E-45, 
E-50, E-55, E-60, E-65, for use on 
three-wire circuits only. 


Listed May 15, 1918. 


Heating Appliances, Cooking and 
Liquid.— Duparquet, Huot & Mone- 
use Co., 108-114 West 22nd street, 
New York, N. Y. 

Electrically heated cooking appli- 


ances for voltages up to 250 


Broilers, 5000-9000 watts, Types B, 
HB, SB. 

Hot plate, 2000 watts, Type HP-2. 

Kettle, 1500-12,000 watts, Type K. 

Ranges, 7000-22,000 watts, Type R. 

Steam table, 3000-6000 watts, Type 


T. 

Urns. 1000-6000 watts, Types U, 
CU, WU. 

Listed Oct. 11, 1918. 


Heating Appliances, Industrial and 
Laboratory.—American Ironing Ma- 
chine Co., 166-8 North Michigan ave- 
nue, Chicago, IM. 

“Simplex” ironing machines hav- 
ing fixed iron-clad enamel-insulated 
heaters and motor-driven padded 
rolls, in sizes up to 56 in. in length. 
Two-wire, 110 and 220 volts, and 
three-wire, 110-220 volts, 20 to 70 amp. 

Listed Nov. 15, 1918. 


Horns, Siren.—Federal Sign Sys- 
tem (Electric), Lake and Desplaines 
streets, Chicago, Ill. | 

“Federal” siren horns, 250 volts or 
less, alternating current and direct 
current. Type A, interior or exterior, 
l to 10 hp. Type B, single or double- 
head, 1% to 3 hp. 

Listed Oct. 11, 1918. 


Motion-Picture Appliance. — The 
Seligraph Co., 92 Lenox avenue, New 
York, N. Y. 

“Film Fire Safety Device.” Device 
consists of pilot switch held closed by 
fuse so located that film fire at aper- 
ture ignites, fuse allowing switch to 
open. This interruption of current 
in pilot circuit releases two knives 
which cut film at magazine and)sywitch 


which controls lamps, motor, audi- 
torium and orchestra signal circuits. 

Examinations and tests indicate 
that when properly installed this de- 
vice affords a certain degree of pro- 
tection against hazards incident to 
ignition of film at aperture of a pro- 
jecting machine. 

It does not give protection against 
hazards from other films which may 
be in booth, nor is it equivalent of 
or substitute for booth itself. 

Listed Nov. 29, 1918. 


Motion-Picture Appliance — Lamp 
Regulator.— General Electric Co. 
Schenectady, N. Y. 

Consisting of adjustable reactance 
and single-pole switch in series with 
primary of auto-transformer, second- 
ary of which is in series with amme- 
ter and lamp controlled. Enclosed 
in sheet-metal cabinet and designed 
for controlling incandescent lamps 
in which it is desirable that current 
value should be kept constant. Pri- 
mary 7.2 amperes, 100-125 volts; sec- 
ondary 20 amperes, 28-30 volts. 

Listed Sept. 5, 1918. 


Outlet Bushing and Fitting.—The 
Gillette-Vibber Co., 32 Maple ave- 
nue, New London, Conn. 

Two-piece, galvanized, cast-iron 
terminal fittings with composition 
covers with wire openings for cap- 
ping ends of rigid conduit. Catalog 


“Nos. 10002, 10003, 10112, 10114, 10212. 


Only for inside work, and only 
when secured to threaded ends of 
conduit with standard locknuts. 

Listed Aug. 3, 1918. 


Outlet Bushings, Service-Entrance. 
— Multi Electrical Manufacturing 
Co., 703 Fulton street, Chicago, III. 

“Multi” bushings of cast iron, 
threaded for connection to rigid con- 
duit and having porcelain plate with 
holes for conductors. Type F. 

Listed Oct. 14, 1918. 


Outlet Bushings, Service-Entrance. 
—The Gillette-Vibber Co., 32 Maple 
avenue, New London, Conn. 

“Gee-Vee” cast-iron outlet bush-° 
ings. Catalog Nos. 6001, 6002, 6003, 
6112, 6114, 6212. 

“G-V Universal,” 
3004, 3312. 

Listed Aug. 2, 1918. 


Catalog Nos. 


Picture-Machine Appliance—Lamp 
Adapter.—The Argus Lamp & Appli- 
ance Co., 322 Euclid avenue, Cleve- 
land, Ohio. 

“Argus-Sheck Universal” incan- 
descent lamp adapter for arc-lamp 
house. Designed for use with 20-am- 
pere, 30-volt Mazda lamps. 

Listed Oct. 11, 1918. 


— 


Protectors.—Reliable Electric Co., 
411 South Sangamon street, Chicago, 
Ill. 

Consisting of carbon lightning ar- 
restets) with enclosed cartridge fuses 
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for use on signal circuits.:: Enclosed | 


in porcelain case with flanged cast- 
iron cover and rubber gasket. Cata- 
log Nos. 997-A, 997-B. 

Listed Aug. 6, 1918. 


Receptacle, Mogul -Base. — The 
Luminous Unit Co., 2615 Washing- 
ton avenue, St. Louis, Mo. 

“L. U. Co.” porcelain shell. 

Keyless, Catalog No. 101. 

Listed Aug. 6, 1918. 


Receptacles for Attachment Plugs. 
—Ajax Electric Specialty Co., 1011 
Market street, St. Louis, Mo. 

Flush Edison screw-shell type, 
660 watts, 250 volts, Catalog No. ‘578. 

Listed Oct. 3, 1918. 


Receptacles for Attachment Plugs, 
and Plugs-Marine.— Benjamin Electric 
Manufacturing Co., 120-28 South San- 
gamon street, Chicago. 

“Benjamin.” 660 watts, 250 volts. 

Receptacles, catalog Nos. 6968, 6969, 
6980, 6981, 6984 and 6985. 

Plugs, catalog Nos. 6762 to 67 in- 
clusive. 

Receptacles complete with box, cov- 
er and gasket, catalog Nos. 6712 to 21 
inclusive, 6740 and 6741. 

Listed Nov. 22, 1918. 


Receptacle, 
Manufacturing Co., Cleveland, Ohio. 

“Adapti,” porcelain shell. catalog 
No. 564-B, with bases 4120-B and 
4127-B. 

Listed July 22, 1918, 


® 

Switches, Automatic, Pressure- 
Operated Type—Brunner Manufac- 
turing Co., Utica, N. Y. 

Automatic switch consisting of 
brush contact switch operated by 
springs and levers actuated by pres- 
sure variation on diaphragm within 
chamber attached to switch base: de- 
signed to automatically control ap- 
paratus for maintaining desired air 
pressure. 10 amperes, 250 volts, 20 
amperes, 125 volts. Model M. 

Listed Oct. 31, 1918. 


Sockets, Mogul Base.—The Bryant 
Electric Co., Bridgeport, Conn. 


“Bryant” or “Perkins” porcelain 
shell. 
Keyless, 1500 watts, 600 volts, 


Catalog No. 4089-Special. 
Listed Aug. 6, 1918. 


Switch Boxes.—The Potter-Acme 
Manufacturing Co., 1060 Superior 
avenue, N. W., Cleveland, Ohio. 

“Potter” sheet-steel, single and 
gang type boxes for mounting 
Switches and receptacles. 

Flexible-tubing pattern, Catalog 
Nos. 71, 72... 

Rigid and flexible-conduit patters 
Catalog Nos. 80, 83, 84. 

Listed July 27, 1918. 


Switches, Automatic, Pressure- 
Operated Type.—The Blackburn- 
Smith Corporation, 105 West 40th 
street, New York, N. Y. 

“Blackburn-Smith” enclosed single- 
pole switch operated by float actu- 
ated by variation of liquid level in a 
tank. Designed to control current to 
direct-current or alternating-current 
solenoids, 5 amperes, 250 volts. 

Listed Aug. 23, 1918. 


Medium-Base.— Adapti _ 


ELECTRICAL 


f 


‘Sign Flasher.— Automatic Electric - 


Controller Co., Inc., New Nester 
binlding, Seattle, Wash. 
Electromagnetic sign flasher of 
solenoid-operated switch type. Model 
144, alternating current, 110 volts, 
3000 watts. 
Listed Oct. 11, 1918. 


Signal Appliances, _Miscellaneous.— 
The Autocall Co., Shelby, Ohio. 

“Autocall” relays for use in signal- 
ing circuits, 110-250 volts. 

Type A, breaking capacity 5 amp. 

Type Gl, single-pole, breaking ca- 
pacity 25 amp. 

Type G2, double-pole, breaking ca- 
pacity 25 amp. 

Listed Nov. 19, 1918, 


Signal Appliances, Miscellaneous.— 
Benjamin Electric Manufacturing Co., 
Chicago, IIl. 

“Benjainin” Telecode relay for use 
on signaling circuits, such as tele- 
phones, for sounding extension bells 
or horns supplied from lighting cir- 
cuits. 0.35 amp., 125 volts. | 

Listed Aug. 9, 1918. 


Signs.— Federal Sign System (Elec- 
tric), 1737 Telegraph avenue, Oak- 
land, Cal. 

Electrically illuminated display 
signs for general use. 

Listed Nov. 20, 1918. 


Switches, Enclosed.—California 


Electrical Construction Co., Mis- 
sion street, San Francisco, Cal. 
“Ceco.” Standard fused switch 


mounted in sheet-metal cutoat box 

and provided with handle for manual 

Operation without opening case. All 

standard current ratings, 250 volts. 
Listed Nov. 19, 1918. 


Switches, Oil-Break. — Electrical 
Machinery Co., 524 California street, 
Sacramento, Cal. 

“Van Alstyne.” Two or three-pole, 
oil-immersed switches designed for 
manual operation without opening 
case, provided with no-voltage release 
coils and in sizes up to and including 
440 volts or less, 100 amp. or less. 

Listed Sept. 13, 1918. 


Switches, Push Flush.—The Stand- 
ard Electric Manufacturing Co., 216 
North Clinton street, Chicago, Il. 

Single-pole, catalog No. 5001. 

Double-pole, catalog No. 5002. 

Three-way, catalog No. 5003. 

Listed Sept. 28, 1918. . 


Switches, Push and Rotary Flush, 
Marine.—Benjamin Electric Manu- 
facturing Co.; 120 South Sangamon 
street, Chicago, Ill. 

“Benjamin.” Single-pole, Catalog 
Nos. 6955, 6998-69 inclusive. 

Double-pole, Catalog No. 6954. 

Watertight box complete with sin- 


gle-pole switch, Catalog Nos. 6728, 
6729, 6754-59 inclusive, 6974-77 inclu- 
sive, 8432, 8493-99 inclusive, 8500, 
8504, 8526-29 inclusive, 8568, 8569, 


8591-94 inclusive, 8603, 8604, 8663, 
8664 


Watertight box complete with dou- 
ble-pole switch, Catalog Nos. 6710, 
6711, 6746, 6747, 

Non-watertight box complete with 
single-pole switch, Catalog Nos. 
6748, 6749, 6788, 6789, 6792-99 inclu- 
sive, 8413, 8465, 8599, 8600-02 inclu 


sive. 
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‘Non-watertight box complete with 
double-pole switch, Catalog Nos. 
6770, 6771. 

Listed Nov. 22, 1918. 


Transformers, Bell-Ringing.—Julius 
Becker, 438 Briar place, Chicago, Ill. 

Air-cooled transformer designed to 
supply current at low voltage. For 
use only in ringing bells or for sim- 
ilar signaling work when primary 
wiring is installed in accordance with 
Class C rules, National Electrical 
Code. | 

“Becker,” 60 cycles, primary 110 
volts, secondary 8 volts. 


Listed July 25, 1918. 


Welding Machines.——The Taylor 
Welder Co., Warren, Ohio. 
“Taylor” electric welding ma- 


chines, 7-25 kv-a., 110, 220, 440 or 550 
volts. Types D-6-1 to D-48-4 inclu- 
sive. 

To be installed in manner and loca- 
tion acceptable to inspection depart- 
ment having jurisdiction, and with 
suitable ground connection. i 

Listed Dec. 20, 1918. 


Wires, Slow-Burning.—Alfred F. 
Moore, 200-18 North Third street, 
Philadelphia, Pa. 

Fixture wires, stranded conductors, 
furnished as single conductor of 
twisted pair. For use in fixtures 
within buildings, including fixtures 
for gas-filled incandescent lamps. 

Nos. 18 and 16 B. & S. gauge. Two 
types: First covered with cotton 
wrap and cotton braid impregnated 
with slow-burning compound and 
either slicked down or finished with 
outer silk or cotton braid; second 
covered with cotton wrap and two as- 
bestos wraps impregnated with slow- 
burning compound and finished with 
outer silk or cotton braid. 

No. 14 B. & S. gauge with cotton 
wrap, two impregnated cotton braids 
and finished with outer silk braid. 


Marking: Red, white and blue cot- 
ton threads cabled with copper 
strands. 


Tag on coil to read: “National 
Electrical Code Standard.” 


Listed Aug. 6, 1918. 


Wires, Slow-Burning. — Indepen- 
dent Lamp & Wire Co., 1747 Broad- 
way, New York, N. Y. 

“Salamander.” Heater cords. Flex- 
ible conductor, Nos. 12 to 18 B. & S. 
gauge inclusive, with compound felt- 
ed asbestos insulation; twisted to a 
double conductor, compounded asbes- 
tos braid or cotton braid, or both, 
over all. 

Motion-picture-machine cable. Flex- 
Solid conductor, Nos. 4 to 18 B. & S. 
guage inclusive, compounded felted 
asbestos insulation and compounded 
asbestos braid. 

Switchboard and controller wire. 
Solid conductor, Nos. 4 to 18 B. &S. 
gauge inclusive, compounded felted 
asbestos insulation and compounded 
asbestos braid. 

Stove and furnace wire. Solid con- 
ductor, Nos. 1 to 16 B. & S. gauge 
inclusive, compounded felted asbestos 
insulation and compounded asbestos 


braid. 
Marking: Flexible conductors— 
White cotton thread cabłed with 


copper strands.. Solid conductors— 
White cotton thread running parallel 
with conductor. 


Listed Aug~9, 1918. 
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F. W. Rust & Co. Organized—Robbins & Myers Changes 
Managers—Literature Distributed by the Manufacturers 


Walter A. Zelnicker Supply Co., 
325 Locust street, St. Louis, Mo., re- 
cently issued Bulletin No. 250, which 
lists both new and second-hand equip- 
ment, including power plant equip- 
ment, machine tools, hoists, contrac- 
tors’ equipment, etc. 


Randle Machinery Co., Cincinnati, 
Ohio, recently issued an eight-page 
booklet, giving a partial list of its 
line of power plant equipment in- 
cluding engines, boilers, motors, gen- 
erators, machine tools and supplies. 
Brief and comprehensive data con- 
cerning each item is given and many 
bargains in power plant equipment 
are offered. 


Cincinnati Specialty Manufacturing 
Co., Inc., Cincinnati, Ohio, has just 
issued a circular descriptive of the au- 
tomatic extension reel for electric 
lamps. The reel is a very simple de- 
vice designed for use in factories, ma- 


‘chine shops, garages, in fact, for use. 


in any place where extension lamp is 
required. It is also extensively used 
for portable electric drills, grinders, 
fans, etc. The reel is nine inches in 
diameter and is equipped with 25 ft. 
of reinforced cord. The head is pro- 
vided with a swivel joint, enabling 
the lamp to be carried in any direction 
from the reel and an automatic lock. 
This device has been examined, test- 
ed and listed as standard by the Un- 
derwriters’ Laboratories. 


Fuller Engineering Co., designing 
and constructing engineer, Allentown, 
Pa., announces that Frederick A. 
Scheffler, formerly connected with 
the New York offices of the Babcock 
& Wilcox Co.. has now become asso- 
ciated with the company and will 
make his headquarters at its New 
York office, 50 Church street. Hudson 
Terminal, New York City. The Ful- 
ler Engineerine Co. is making a spe- 
cialty of applying the pulverized coal 
method of firing to boilers of all 
kinds for generating power. Mr. 
Scheffler will be in a position to fur- 
nish complete information regarding 
the cost of installation, preparation 
and probable economies obtainable 
bv the adoption of this method of fir- 
ing coal. E 


Robbins & Myers Co., Spring- 
feld, Ohio, announces the following 
changes in its branch managers: 
Elkas, who for a number of years has 
been manager of the St. Louis branch 
office of the company, has been trans- 
ferred to Chicago, where he succeeds 
R. R. Caskey, resigned. J. F. Galvin, 
formerly assistant to Mr. Elkas at St. 
Louis, will succeed him as manager 
of the St. Leuis office. Guy H. Gibbs. 
who has been in charge of the Cin- 
cinnatt office since R. C. Decker went 
into Government service, has been 
transferred to the export department 
and will assist Mr. Wilhelmi. Mer. 
‘Gibbs was in charge of the R. & M. 


exhibit at the San Diego exposition 
and later assisted at the Chicago of- 
fice. It is possible that he may serve 
later as European representative for 
the company. 


General Lead Batteries Co., with 
main othces at Newark, N. J.. has 
published bulletin No. 28 entitled, 
“The Theory of the Storage Battery.” 
This is a very carefully prepared con- 
densed treatise on the chemical and 
electrical theory of the lead storage 
battery. It describes not only the re- 


_versible process but also the method 


of forming and constructing lead 
cells, the advantage of Plante and 
pasted types, dithculties developed in 
former practice, such as sulphation, 
how this can be overcome and made 
of actual service and tinally a brief 
description is given of Titan pasted 
plates manufactured by this company. 
This booklet should be tn the hands 
of everyone interested in knowing 
exactly what takes place in a storage 
battery. 


Railway & Industrial Engineering 
Co., Pittsburgh, Pa., has issued a well 
illustrated folder on “Outdoor Trans- 
former Substations,” and the applica- 
tion of the Burke switch and horn- 
gap lightning arresters thereto. Over 
10 substations are illustrated tn which 
this equipment is used. These are 
substations serving electrical central- 
station systems and numerous im- 
portant industrial and coal-mining 
companies. A number of views are 
shown of the Burke horn-gap switch 
and also the new vertical break 
switch and the horn-gap lightning 
arresters. The company shows how 
its facilities have enabled it to design 
and build all of the switching and 
protective equipment as well as the 
supporting steel work for outdoor sub- 
stations of moderate to extremely 
high voltages and of various sizes. 


Deister Concentrator Co., with 
main oftice, factory and test plant at 
Fort Wayne, Ind., has issued a valu- 
able bulletin, dealing with the No. 7 
Deister-Overstrom diagonal deck 
coal washing table. It discusses the 
development of processes in the 
washing of bituminous coal for the 
reduction of non-combustibles, and 
points aut how a high percentage of 
combustible 1s recovered by the use 
of the table. Tremendous advan- 
tages are claimed for this coal wash- 
ing table, among which the following 
are enumerated as the principal ones: 
It removes objectionable = sulphur, 
which is very important from even a 
physical standpoint, as fires from 
spontaneous combustion in coal bins 
and coal piles are largely due to the 
heat generated in coal containing a 
considerable amount of sulphur: re- 
duces loss of combustible in ash; in- 
creases heating value, increases-bouler 
efficiency: decreases transportation 


makes marketable 
product from low-grade coal, or 
screenings, heretofore wasted. Nu- 
merous How sheets of suggested ar- 
rangements, both for general washing 
of coal and for use in connection with 
puiverizing plants, are included in the 
bulletin. A foundation and general 
drawing print of the No. 7 Deister- 
Qverstrom diagonal deck coal wash- 
ing table is also shown. 


difficulties and 


F. W. Rust, formerly interested in 
the Rainier Electric Co., Seattle, 
Wash., has organized the firm of F. 
W. Rust & Co., Inc., and established 
offices in Seattle National Bank 
building. The new concern gives 
special attention to lighting and pow- 
er installations in industrial plants, 
and has adopted the plan of taking 
contracts on a _ cost-plus-percentage 
basis. 


Automatic Light Co., Inc., McKnight 
building, Minneapolis, Minn., has pre- 
pared a convenient folder on its Alco 
farm lighting and power plants. The 
history of the development of the 
Alco plant is given, and views of dif- 
ferent types and parts thereof are 
shown, The principal Alco plant 
made is an automatic 110-volt equip- 
ment which is capable of furnishing 
not only light but also power on the 
premises. It requires only a very 
small storage battery for starting pur- 
poses. The company also makes a 
32-volt battery plant for places where 
this type of equipment is insisted on. 
Typical installations are shown and 
suggestions for dealers in demon- 
strating the equipment. 


' Gifford-Wood Co., Hudson, N. Y., 
has now in print and will soon have 
ready_for distribution its general cata- 
log No. 18. The compilation of this 
edition was made necessary through 
the demand by engineers and progres- 
sive industrial managers for a com- 
plete reference book on elevating and 
conveying machinery and general en- 
gineering data. The 480 pages com- 
prising this publication show the ap- 
plication of labor-saving handling 
methods for various industries, and 
include data as to dimensions, ca- 
pacities, and power requirements 
which will be very helpful to engi- 
neers and plant managers in the se- 
lection of suitable equipment to meet 
their conditions. Illustrations of ac- 
tual installations cover practically 
every handling problem, and a care- 
ful study by owners and managers 
will undoubtedly suggest a cost sav- 
ing solution to their particular prob- 
lems. Various tvpes of elevators and 
conveyors are illustrated with per- 
spective drawings, the essential 
points of each type of machine being 
carefully explained. The details of 
machinery parts are fully illustrated 
and tables `of) dimensions and prices 
given. 
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Rutland, Vt.—Old English Slate 
Co. is planning to increase operations 
at its plant. The company has con- 
tracted for the furnishing of addi- 
tionał electric power in the amount of 
23 hp. The Western Vermont Power 
& Light Co. is the contractor. 


Rutland, Vt.—Rutland Railroad Co. 
has contracted with the Rutland Rail- 
way. Light & Power Co. for ad- 
ditional electric energy for works 
operation. Contracts have also been 
entered into with the Wallingford 
Manufacturing Co. and the American 
Fork & Hoe Co. for furnishing in- 
creased power for operation. 


Springheld, Vt.—John T. Slack 
Corporation has commenced the con- 
strvction of a new boiler plant at its 
works. 


Albany, N. Y.—Fire, on Dec. 1, de- 


stroved three shop buildings of the 
foundry department of Rathbone, 
Sard & Co.. North Albany, manufac- 
turer of electrical specialties, ranges, 
etc, with total loss estimated at 
about $75,000. 


Brooklyn, N. Y.—A. Arnesen. Inc., 
operating a general electrical con- 
tracting establishment at 312 Court 
street. has tiled notice of an increase 
in its capital from $10.000 to $50,000, 
to provide for expansion. 


Brooklyn, N. Y.—In_ connection 
with the proposed merger of the 
King- County Electric Light & Pow- 
er Co. with the Prooklyn Edison Co., 
plans for which were approved at a 
recep! special meeting of stockhold- 
ers. it is understood that a protest 
avainst the merger will be filed with 
the Public Service Commission hy 
the city. holding that it 1s merely an 
attempt to validate the franchise of 
the companies alleged to have no 
lecal standing at the present time. 
The companies have also requested 
permission to issue bonds for $6,- 
000 000. 

Cohoes, N. ¥Y.—The Board of Con- 
tract and Supply has taken bids for 
the erection of a new pumping station 
and filtration plant at the local water- 
works. and the installation of new 
pumping eatupment. Eugene M. Her- 
bert. secretary. 


New York, N. Y.—The Board of 
Trustees of Allied and Bellevue Hos- 
pitale has awarded a contract to Ie. 
Gottheb. 225 East 138th street, for al- 
terations and improvements in the 
powerhouse at the hospital building 
at Lenox avenue and 136th street, in- 
cluding the installation of new ash 
handling equipment. Dr. John W. 
,rannan is president. 


New York, N. Y.—The Broadwav 
\ssociation ts said to be taking initial 
stens for the installation of a new 
and improved electric street-lighting 


system on Broadway from the Bat- 
terv to Columbus Circle. It is under- 
stood that the proposed plans include 
the installation of a four-light cluster 
on each corner and one in the center 
of each block in this district. Major 
Henry G. Opdyke is managing direc- 
tor of the association. 


Sayville, L. I, N. Y.~—The Govern- 
ment, Bureau of Yards and Docks, has 
awarded a contract to the Henne- 
bique Construction Co., 1170 Broad- 
way, New York, for the construction 
of a transformer building and other 
work at the local Government sta- 
tion. 


Waterville, N. Y.—Waterville Gas 
& Electric Co. filed with the upstate 
Public Service Commission a petition 
for approval of the exercise of a fran- 
chise granted to construct and oper- 
ate an electric system in that town. 
Period residents have asked the com- 
pany to give them an electric lighting 
service. 


Atlantic City, N. J.—The Board of 
Freeholders has made an appropria- 
tion of $6.000 in its annual budget for 
1919. to be used for the lighting of 
county roads. 


Bernardsville, N. J.—The Board of 
Education has recently completed the 
installation of new motors and other 
equipment at the local high school 
for the operation of the ventilation 
system, etc. Electric energy will be 
supphed by the New Jersey Power & 
Light Co., Dover. 


Camden, N. J.—In connection with 
the annual budget for 1919 arranged 
by the city officials, the sums of $105.- 
900 and $13,500 have been requisi- 
tioned to provide tor lighting pur- 
poses and the operation of the Elec- 
trical Bureau, respectively. 


Hackettstown, N. J. — Hacketts- 
town Electric Light Co. has made ap- 
plication to the Board of Public Util- 
ity Commissioners for permission to 
increase its rates for service The 
plan includes increased rates for me- 
tered lighting service of three cents 
gross and two cents net per kw-h., 
with a minimum monthly charge of 
$1.15 as compared with the present 
rate of $1.00. 


Jersey City, N. J—The Boulevard 
Commission has taken bids for the 
installation of the proposed new elec- 
tric street-lixhting system on the 
boulevard. between the Morris Canal 
and Manhattan avenue. Walter J. 
Coleman, 29 Willow court. Jersey 
City, submitted the low bid of $9,400. 
It is proposed by the Commission to 
install new lamps of increased candle- 
power in various other sections of the 
boulevard at an early date. 

Jersey City, N. J.—Electric Lamp 
Products Co.. 512 Paterson Plank 
road, has filed notice of an increase 
in its capital from $40,000 to $60,000, 
to provide for general expansion. 


Newark, N. J.—Hercules Electric 
Motor Corporation, 283 Mt. Pleasant 
avenue, has filed a petition in bank- 
ruptcy. 


Plainfield, N. J.—Operations have 
been inaugurated at the new power 
plant recently constructed at the 
Muhlenberg Hospital at a cost of 
$10,000. The plant furnishes light. 
heat and power for the entire institu- 
tion. 


Sandy Hook, N. J.—The United 
States Government has awarded a con- 
tract to M. H. Rothschilds, Inc., 244 
West 98th street, New York, for the 
construction of a radio compass stas 
tion at the local Government site. 


West New York, N. J.—Hudson 
County Board of Freeholders has 
completed plans for the construction 
of a one-story power house heating 
and lighting plant, about 97x187 ft.. 
at the county institution at Laurel 
Hill. The structure will be rein- 
forced concrete and brick. Oscar L. 
Auf der Heide, Court House. Jersey 
City, is chairman of the board. 


Honesdale, Pa.—The $30,000 elec- 
tric light plant of the Consolidated 
Heat, Light & Power Co. was dam- 
aged bv fre. Loss $30.000; insur- 
ance, $24.000. The company will re- 
build the plant. 


Harrisburg, Pa.—The city is plan- 
ning for improvements in the electric 
street-lighting system during the 
present vear, including the installa. 
tion of new arc lighting units, new 
hghting standards. and extensions in 
the svstem tn the Fourteenth ward. 


Philadelphia, Pa.— Electric Furnace 
Construction Co., Finance building, 
has tled notice of an increase in its 
capital from $100,000 to $300.000 for 


expansion. 


Philadelphia, Pa. — Philadelphia 
Rapid Transit Co. has completed ar- 
rangements for the erection of the 
vraposed addition to its substation at 
Frankford avenue and Arrott street. 


The structure is estimated to cost 
$12,000. 


Philadelnhia. Pa.—Georee Sachsen- 
maier & Co., 145 North Third street, 
manufacturers of dynamos, etc., have 
had plans prepared for the construc- 
tion of a one-story shon and otce 
building at 926 North Third street. 
Le Rov B. Rothschild, 1225 Sansom 
street, is architect. 


Philadelphia. Pa.—Frank TIT Stew- 
art Electric Co.. 37 North Seventh 
street has submitted the low bid to 
the citv for the construction of the 
nronosed power nlant. fire and police 
station at 24th and Rittner streets at 
3304.245. 

Philadelphia, Pa.—The Govern- 
ment. Navv Department, has ar- 
raneed for the installation of five new 
Foilens: at_ the. Teague) Island Navy 
Yards, ~The Department will” also 


&0 


install two new boilers at the navy 
vard at Washington, D. C. Con- 
tracts for the settings have been 
awarded to Albert Doak, 2138 Arch 
street, at $24,000. 


Reading Pa—Carpenter Steel Co. 
has awarded final contracts for the 
erection of the proposed one-story 
brick, concrete and steel power plant 
to be located at River road and Ex- 
eter street, estimated to cost $110,000. 
The Beard Construction Co., 658 
Penn street, Reading, is in charge of 
building operations. 


Rutherford, Pa—Philadelphia & 
Reading Railroad Co., Reading Ter- 
minal, Philadelphia, has completed 
foundation for the construction of 
the proposed local one-story com- 
pressor building. about 26x63 ft. in 
size, to cost $10,000. 


Sparrows Point, Md.— Bethlehem 
Steel Co. is making rapid progress in 


the construction of the proposed addi-. 


tions to its local shipbuilding plant. 
A new fabricating shop, about 40x160 
ft, will be erected. a new electrical 
shop. about 75x150 ft. in size, and 
auxiliary structures. 


St. Helena, Md.—Dundalk Co. has 
had plans prepared for the erection 
of a new pumping station, including 
the construction of three buildings, 
estimated to cost $25,000. E. L. 
Palmer, 523 North Howard street, 
Baltimore, is architect. 


Washington. D. C.—Washington 
Raitwav & Electric Co., 14th and 
East Capitol streets, has awarded a 
contract for the erection of a one- 
story concrete electric substation. 


Bristol, Va.—Fire. which caused a 
damage of about $1,500,000, recently 
destroyed the plant of the Bristol 
Gas & Electric Co. 


Anderson, S. C.—Anderson Cold 
Storage Co. is planning for the estab- 
lishment of a new ice manufacturing 
plant to cost about $100,000, to be 
fully equipped throughout for electric 
operation. S. Farmer and 
Townes Holleman head the company. 


Bunnell, Fla—The city will vote 
on $15,000 bonds to construct water- 
works svstem, electric light plant and 
pave sidewalks. Address mayor. 


Sarasota, Fla—The city has ap- 
nroved the issuance of bonds for $80,- 
000 for the purchase and improve- 
ment of the plant of the Sarasota Ice 
& Electric Co. Paul Thompson is 
city clerk. 


NORTH CENTRAL STATES. 


Ashtabula, Ohio—The city is to 
take up at once the enlargement of 
the municipal lighting plant. The 
present plan is to practically double 
the capacity of the plant. To do this 
it will be necessary to install another 
1.000-hp. boiler as well as some minor 
equipment. It will not be necessary 
to enlarge the present building or to 
build new buildings since the present 
structure will permit of considerabl 
expansion inside. 


Lima, Ohio—The city may soon 
take steps to install a municipal elec- 
tric light plant. The city has $56,- 
808.95 of a bond issue, voted 10 years 
ago to build a municipal plant. avail- 
able for this purpose. It is estimated 
that by connecting the plant with the 
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DATES AHEAD. 


American Institute of Consulting 
Engineers, Inc. Annual meeting, New 
York City, Jan. 18. Deputy sec- 


retary, B. Etchelle, 35 Nassau street, 
New York City. 


Northern White Cedar Association. 
Annual meeting, Hotel Radisson, Wis.. 
Minneapolis. Minn., Jan. 21 and 22. 
Secretary, N. E. Boucher, 702 Lumber 
Exchanze, Minneapolis, Minn. 


Pennsylvania State Association of 
Flectrical Contractors and Dealers. 
Next meeting, Hotel Adelphia. Phila- 
1’ _ Jan. 28. Secretary-treasurer, 
1518 Sansom streel, 


Western Association of Electrical 
Inspectors. Annual meeting, Chicago, 
ml, Jan. 28-30. Secretary, W. S. Boyd, 
175 West Jackson boulevard, Chicago, 
m. 


Oklahoma Utiilties Association. An- 
nual meeting! Oklahoma City, Okla., 
Feb. 13. 14 and 15. Secretary, H. A. 
Lane, Oklahoma, Okla. 


Illino’s State Association of Electri- 
cal Contractors and Dealers. Annual 
convention, Chicago, Feb. 14 and 15. 
State cecretary. G. A Engelken, 50 
West Harrison street, Chicago. 


New Mexico Electrical Association. 
Annual meeting, Albuquerque, 
Mex.. Feb. 17-19. Secretary-treasurer, 
Charles E. Twogood, Albuquerque, N. 
Mex. 


Wisconsin State Association of Blec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Pfister, Mil- 
waukee, Wis., March 24-28. State sec- 
retary, John A. Piepkorn. 108 Syca- 
more street, Milwaukee, Wis. 


city waterworks, where two large 


generators are already in use, the 
manufacture of current could be 
made possible by the expenditure of 
$100,000. The city council is expect- 
ed to take action on this matter soon. 


New Philadelphia, Ohio — New 
Philadelphia will probably have a 
municipally owned light plant. Act- 
ing on the recommendation of Coun- 
cilman Elexander, the council will 
consider the franchise of the Ohio 
Service Co., with an object of discov- 
ering some provision that will enable 
the city to obtain better light. 


Boswell, Ind—Farmers’ & Mer- 
chants’ Co-operative Telephone Co. 
has increased its capital from $12,000 
to $50,000. 


Chicago, Ill.—Ordinances are be- 
fore the council providing for lights 
at 120th and Morgan streets, and on 
Calumet avenue, between 76th and 
79th streets. Also for street car ex- 
tension under I. C. R. R. to Cottage 
Grove avenue; improved service be- 
tween 63rd and 119th streets; rerout- 
ing 93rd and 95th street time to run 
south on Michigan avenue to 119th 
street, filling depressions on 105th 
street between Corlis and Cottage 
Grove avenues. 


Peoria, Il]—American Milling Co. 
was damaged by fire, Jan. 1. The 
mill, dairy barns, power plant and an 
addition newly built to the plant were 
destroved. The loss is estimated at 
$600,000. 


Quincy, I1.—A committee has been 
appointed to look after the matter of 
establishing a municipal light plant. 
Address Mayor Thompson. 


Rockford, Ill—The operation of 
one-man cars in Rockford is abso- 
lutely necessary to keep the city rail- 
way property out of the hands of,.a 
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receivership, according to W. Ce 
Sparks, manager òf. the Rockford 
City Traction Co. 

Springfield, IlU—The Board of 
Local Improvements will install am 
ornamental lighting system in the 
downtown district. Address clerk of 
the board. 


Rugg (R. F. D. Rapid City), Mich. 
—Kalkaska Light & Power Co. will 
install additional machinery. C. W. 
Goddard, superintendent. 


Ashland, Wis.—The construction of 
a $2,000,000 dam near Ladysmith by 
the Ashland Power Co. may begin 
within a few weeks, the plans being 
nearly completed. The Ashland com- 
pany, under the control of A. E. Ap- 
pleyard, obtained control of the water 
power sites near Mellen on the Mon- 
treal river where it empties into Lake 
Superior. 


Janesville, Wis.—Consulting Engi- 
neer J. C. Jacobson, First National- 
Soo Line building. Minneapolis, is 
making the plans for extensions to 
the municipal hydroelectric generat- 
ing plant and auxiliary steam gener- 
ating plant. C. V. Kerch, city engi- 
neer. 


Oconto Falls, Wis.—Frank F. 
Becker and C. IH. Hartley contem- 
plate brilding hydroelectric power 
plant and dam between Oconto Falls. 
and Gillett; 2500 to 3000 hp., earth 
wing walls. Engineers, Mead & Sea- 
stone, Madison. 


Prairie Du Chien, Wis.— Mid-Con- 
tinental Utilities has applied to the 
city council for franchise to construct 
transmission line from city limits to 
power plant: wooden poles. Chas. 
Grelle, president. 


Wausau, Wis.—Plans are completed 
for power dam. Wisconsin Valley 
Electric Co.. owner. Address M. C. 
Ewing, manager of the Wisconsin 
Valley Electric Co., Wausau. 


West Allis, Wis—The city of West 
Allis mav build its own lighting plant. 
Mavor F. S. Baldwin will appoint a 
committee to investigate facts and 
figures for a municipal plant. The 
present contract with the street car 
company expires next fall. It is 
claimed the cost of electricity to the 
consumer could be materially reduced 
if a municipal plant were maintained. 


Aldrich, Minn.—Little Falls Power 
Co will extend its lines into Aldrich 
and supply the village with lights and 
power. 


Littlefork, Minn.—Littlefork Light 
& Power Co.. Inc.. has incorporated 
with a capital of $10.000 to manufac- 
ture and sell light and power for 
commercial purposes. Ernest E. 
Polkinghorne, incorporator. 


Ortonville, Minn.—A $75,000 elec- 
tric plant is to be installed at Orton- 
ville. Address city clerk. 


Pipestone, Minn.—Pipestone has 
voted to issue $100,000 of bonds for 
the improvements of its city water 
svstem. Electric pumping apparatus 
will replace the steam equipment and 
energy for operation will be furnished 
by the Southwestern -division of the 
Northern States Power Co. The city 
of Montevideo, Minn., is adding 2 
50-hp> motor at the waterworks to 
supply inereased demands. This sta- 
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tion is operated electrically with 
power furnished by the Southwestern 
division of Northern States Power Co. 


Tyler, Minn.—The citizens will vote 
on the question of issuing $20,000 in 
bonds to rebuild light and water sys- 
tem destroyed by hie last summer. 


Wells, Minn.—The collapse of the 
city water tower has rendered use- 
less the city light, power and water 
facilities. The tank fell 75 ft. and 
crushed the light and power plant. 


Aurora, Mo.—The installation of a 
new lighting system is contemplated 
by several of the prominent business 
men. 


Concordia, Mo.—St. Paul’s College 
has had plans prepared for the erec- 
tion of a new power house at the in- 
stitution. 


St. Louis, Mo.—Union Electric — 


Light & Power Co., Twelfth and Lo- 
cust streets, is arranging for the con- 
struction of a boiler plant to cost 
about $15,000. 


St. Charles, Mo.—The committee 
on Waterworks and Fire Protection 
has recommended that the city buy at 
once a new four-million gallon high 
duty pump and that the waterworks 
get plans ready at once to submit to 
the council. i 


Downs, Kans.—A $40,000 bond is- 
sue has been voted for the construc- 
tion of a complete electric light plant. 
Plans will be started at once by W. 
B. Rollins & Co., engineers, 209 Rail- 
wav Exchange, Kansas City, Mo. 


Havana, Kans.—E. W. Worthen, 
cashier of the Havana State Bank, has 
been appointed trustee for the Hav- 
ana Light & Power Co., which has 
gone into bankruptcy. 


Kansas City, Kans.—The city com- 
missioners have made an allowance 
in the annual budget of $2500 for 
lights. 


Beatrice, Neb.—The city of Wy- 
more has contracted with the Nebras- 
ka Gas & Electric Co. to furnish elec- 
tric current for a term of five years 
at a price of 334 cents per kw. for the 
first 10.000 kw., a decrease in price to 
be made for additional current. 


Miller, S. Dak.—Much progress has 
been made in the installation of a 
new municipal electric light plant, 
and it is expected it will be completed 


and in operation in about six weeks.. 


SOUTH CENTRAL STATES. 


Benton, Ark.—The city commis- 
sioners are considering plans for im- 
provements and alterations in the 
local electric light system. 


New Orleans, La.—An injunction 
to restrain the New Orleans Railway 
& Light Co. from collecting a one- 
<ent advance in fare and a 30% in- 
<rease in the price of gas and elec- 
trical current is asked in a suit filed in 
the civil district court here Dec. 23. 
The suit has been set for hearing 
Jan. 6. 


Sapulpa, Okla.—The Schram glass 
plant is adding a new motor and com- 
pressor to its power installation 
which will add 100 hp. to the business 
served by the Sapulpa Electric Co. at 
this plant. 


ELECTRICAL REVIEW 


Dallas, Tex.—It is stated by Rich- 
ard Meriweather, manager of the Dal- 
las Street Railway Co., that nearly 
$1,000,000 will be expended in 
improvements to that property dur- 
ing the current year. These im- 
provements are to consist largely in 
extensions of the different lines. All 
of the extensions that were approved 
bv the City Commission and which 
were held up pending the war will 
now be carried out, he said. Mate- 
rial for the proposed work will be as- 
sembled as rapidly as possible. 


Galveston, Tex.—Western Union 
Telegraph Co. has presented an ap- 
plication to the city asking for an 
amendment to its franchise, allowing 
all remaining overhead wires to be 
placed underground. The company 
has the material on hand to begin the 
early part of February. The esti- 
mated cost of the improvements is 


about $67,000. 


McAllen, Tex.—It is announced by 
R. F. McCord, general manager of 
the Rio Grande Public Service Cor- 
poration, that extensive improve- 
ments and enlargements of the elec- 
tric light and water works systems 
and ice plant of that company here 
are to be made. Mr. McCord has 
been in New York conferring with 


_ the owners of these properties in re- 


gard to future plans for taking care of 
the increasing business and demands 
of the service. It is understood that 
considerable new machinery will be 
installed and the capacity of the 
plants more than doubled. 


Palacious, Tex.—The city council 
at its regular meeting voted to buy 
the electric light plant, owned by the 
late Charles H. Trego. The lighting 
system will operated in connection 
with the city waterworks, and a 24- 


hour current is expected in the near’ 


future. 


WESTERN STATES. 


Petersburg, Colo.—The power 
house of the National Alfalfa Prod- 
ucts Co. was destroyed by fire re- 
cently. 


Clear Lake, Wash.—Clear Lake 
Lumber Co. has almost finished the 
electrification of ‘its sawmill. The 
Allis-Chalmers Manufacturing Co. in- 
stalled the 1000-kw. steam turbine 
and made complete electrification of 
the mill. 


`Y 
Hunters, Wash.—The electric light 
plant was destroyed by fire. 


Los Angeles, Cal.— Plans have been 
prepared by the Pacific Electric Rail- 
way Co. for the erection of a substa- 
tion, 30 by 50 ft. in size, at Maple ave- 
nue and Seventh street. 


Los Angeles, Cal.—In connection 
with the proposed construction of 
power plant No. 2 in the San Fran- 
cisquito canyon, preliminary’ plans 
have been prepared for the installa- 
tion of the steel pipe line and pen- 
stock, estimated to cost about $75,- 
000. The Power Bureau of the De- 
partment of Public Service is in 
charge of the work. 


Richmond, Cal.—The Richmond di- 
vision of the Western States Gas & 
Electric Co. has secured a renewal of 
contracts with the Tilden Lumber 
Co. for five years, the California Cap 
Co. for three years, and with the Tur- 
ner Dahnken theater for five years. 
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San Pedro, Cal. — Southwestern 
Shipbuilding Co. has hadvplans pre- 
pared for the construction of a new 
brick, steel and concrete transformer 
house at its works at East San Pedro. 


Stockton, Cal.— National Paper 
Product Co. has completed its mil- 
lion dollar plant and started oper- 
ations with 150 men. An additional 
100 men will be employed as soon as 
possible. The plant has a capacity of 
80 tons per day, a monthly pay roll 
of $40,000 and utilizes electric power 
from the Western States Gas & Elec- 
tric Co. to the extent of 1400 hp. 


PROPOSALS 


Machines, Ovens, Etc.—Bids will 
be received by the Navy Department, 
Bureau of Supplies and Accounts, for 
the following items: Electrically op- 
erated meat grinders (schedule 3607), 
2 motor-driven die sinking machines, 
for delivery at the Boston (Mass.) 
navy yard (schedule 3636), and elec- 
tric bake ovens (schedule 3609) to be 
delivered at various navy yards. 


Electrical Material and Lighting 
Supplies.—Bids will be received by 
the Navy Department, Bureau of Sup- 
plies and Accounts, for the following 
electrical material and lighting sup- 
plies: Direct-current ammeters, fuse 
blocks, fuse terminal blocks and clips, 
link fuses, testing magneto gener- 
ators, back-connected knife switches 
(schedule 3579); 540 receptacle caps, 
combination plug and switch cutouts, 
shade holders, porcelain knobs, Edi- 
son base attachment plugs to be de- 
livered at various navy yards, 1200 
wall type receptacles for delivery at 
Charleston, S. C., 1000 Hubbell recep- 
tacles or bases for delivery at Phila- 
delphia, Pa., brass key and keyless 
sockets, for delivery at Philadelphia, 
incandescent lamp sockets to be de- 
livered at various navy yards, porce- 
lain base entrance switches and push- 
button switches for delivery at Phila- 
delphia, Pa. (schedule 3585); electric 
flatirons, portable non-watertight 
guards, electric heaters, desk type, 
electric soldering irons, telephone 
testing sets, for delivery at various 
navy yards, and 4000 illuminating set, 
rubber socket rings for delivery at 
Boston, Mass. (schedule 3580). 


m= 


INCORPORATIONS 


ee 


Callicoon, N. Y.—Sullivan Electric 
Co. Capital, $10,000. To manufacture 
electrical specialties, etc. Incorporat- 
ors: M. Hermann, F. M. Starck, and 
L. G. Gerhardt. 


Fulton, N. Y.—Ontario Equipment 
Corporation. Capital, $10,000. To 
manufacture boilers, engines, etc. In- 
corporators: G. C. Hodgson, W. J. 
Hartnett, and G. M. Fanning, Fulton. 


Syracuse, N. Y.—Garrett Electric 
Co. Capital, $10,000. To operate in 
a general electrical contracting ca- 
pacity. \ (Incorporators: F. P. Millis, 
FG. Meigs\and B. H. Garrett. 
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Ene G. E. Cullinan Promoted—M. H. Wagner Joins Electrical 
i Engineering Staff of Bureau of Standards—Other Changes 


SAMUEL H. Orpway, See 
appointed a member of the Public Serv- 
ice Commission, New York, First Dis- 


trict, to succeed Oscar Straus, has re- 


signed. 


JOSEPH T. RAREN manager of 
the Akron branch of the Eureka 
Vacuum Cleaner Co., has been trans- 
ferred to the management of the St. 
Louis branch of that company, with 
headquarters at 617 Locust street. 


C. S. MacCaLLAa, formerly gen- 
eral manager of the Washington Power 
Co., with headquarters at Spokane, has 
severed his connection with the company 
to enter the employ of the General Elec- 
tric Co. at Schenectady, N. Y. 


FRANK J. MEYER has resigned as 
factory superintendent of the Southwest 
Manufacturing Co. to become electrical 
engineer with the Oklahoma Gas 
Electric Co., with headquarters at Okla- 
homa City. 


H. R. PALMER, in charge of the 
distribution of power for the Virginia 
Railways & Power Co., Richmond, Va., 
has been appointed to succeed Mr. C. 
M. Kaltwasser as head of the Harris- 
burg Light & Power Co., Harrisburg, 
Pa., resigned. 


Tra J. Francis, who for the past 
18 months has been western manager 
of John A. Roebling’s Sons Co. of Cali- 
fornia, was recently elected president of 
the company to succeed Squire V. 
Mooney, deceased. 


GEORGE F Swain, professor of 
civil engineering at the Massachusetts 
Institute of Technology and Harvard 
University and a well known consulting 
engineer, is one of the American engi- 
neers chosen to go to France to discuss 
with French engineers problems of re- 
construction. Mr. Swain will be abroad 
about six weeks. 


D. J. Youn, of the San Diego 
Consolidated Gas & Electric Co., San 
Diego, Cal., has been appointed vice- 
president and general manager of the 
Tacoma Gas & Fuel Co., Tacoma, 
Wash., Olympia Gas Co., Olympia, 
Wash., and the Puget Sound Gas Co.. 
Everett, Wash. Both of these ap- 
pointments were effective Jan. 1. 


Joun MACFARLANE, until re- 
cently superintendent of the plants of 
the Harwood Electric Co., has been ap- 
pointed chief engineer of the Scranton 
(Pa.) Electric Co. After leaving school 
Mr. Macfarlane was for two years as- 
sociated with E. B. Cox testing stoker 
boilers and coal-handling machinery, 
later becoming a pump engineer with 
the Jeansville Iron Works. Shortly 
afterward he became operating and con- 
struction engineer for the Harwood 
Electric Co., during the construction of 
the Hauto plant, and upon its comple- 
tion was appointed superintendent of 
all the company's plants. 


Byllesby 


Cerei Dowe 


vice-president of 
H. M. Byllesby & Co., 


in charge of the 
properties in the Pacific 
Northwest, has resigned, effective 
Feb. 1. 


Joux D. Stour was recently ap- 
pointed New York district manager of 
the Terry Steam Turbine Co. Mr. 
Stout has been assisting Mr. Herbert, 
formerly in complete charge of the dis- 
trict, but who will now devote his en- 
tire time to navy and marine require- 
ments. 


Mitton H. WAGNER, transmis- 
sion engineer of the Dayton Power & 
Light Co., resigned on Nov. 1, 1918, to 
become connected with the United States 
Fuel Administration at Washington and 
on Dec. 16 he was transferred from the 
Fuel Administration to the electrical en- 
gineering staff of the Bureau of Stand- 
ards, Department of Commerce. His 


Miiton H. Wagner. 


work principally will be in connection 
with the National Electrical Safety 
Code. Mr. Wagner is a graduate of 
electrical’ engineering of the University 
of Cincinnnati, Cincinnati, Ohio, and in 
1909 became connected with the Dayton 
Power & Light Co. During the period 
of his employment with that company 
the latter built 150 miles of transmis- 
sion line. Mr. Wagner was the first 
chairman of the Transmission and Dis- 
tribution Committee of the Ohio Elec- 
tric Light Association and continued in 
that capacity for an additional six vears. 
He is also a member of the Technical 
Section of the National Electric Light 
Association and a member of the Sub- 
committee on Overhead Lines. He 
has been chairman of the Dayton Power 
& Light Co. Section of the National 
Electric Light Association and while 
serving in that capacity organized all of 
the various activities of the company 
under one organization which became 
known as the Dayton Power & Light 
Welfare Association of the N. E. L. A. 


Fren W. FiscHer has resigned 
his position with the United SfatesoNi- 


iate Plant at Muscle Shoals, Ala., 
become boiler-plant supervisor with the 
Du Pont Engineering Co. 


C. M. BREWER, manager of the 
Richmond division of the Western 
States Gas & Electric Co., has been ap- 
pointed vice-president and general man- 
ager of the Mountain States Power Co., 
operating in Montana, Idaho, Washing- 
ton and Oregon. 


S. LARwE Towne, formerly presi- 
dent of the Pittsburgh Railways Co. and 
formerly a member of the Public Serv- 
ice Commission, Pennsylvania, has been 
appointed receiver of the Pittsburgh 
Railways Co., Pittsburgh, Pa. to suc- 
ceed J. D. Callery, resigned. 


Tuos. Pitts, formerly superin- 
tendent of the Hutchinson (Minn.) di- 
vision of the Northwest Light & Power 
Co., has been appointed assistant man- 
ager of the Southwestern division of 
the Northern States Power Co. with 
headquarters at Montevideo, Minn. 


C. W. Korner, general manager 
and electrical engineer of Pasadena’s 
Light & Power Works, has returned to 
his regular duties at Pasadena, Cal., 
after serving for a period in war work, 
having served with the engineering sec- 
tion, power department, of the United 
States Shipping Board, Emergency 
Fleet Corporation, looking after tech- 
nical work and general power problems. 


GEORGE E. CULLINAN, who 
has been manager of the St. Louis 
branch of the Western Electric Co. 
since 1909 and for the last several years 
district manager for the St. Louis dis- 
trict, was recently appointed western 
district manager with headquarters at 
Chicago, succeeding Frank A. Ketcham. 
Mr. Cullinan was born at Geneseo, N. 
Y., and is a graduate of the Geneseo 
State Normal School and Teachers’ Col- 
lege. He entered the service of the 
Western Electric Co. in 1901 as a stock 
clerk in the New York branch. He 
later filled the positions of employment 
agent, shipping clerk and assistant traf- 
fic manager. In 1907 he was trans- 
ferred to St. Louis as assistant branch 
manager and in 1909 was promoted to 
the position of manager. 


Obituary. 


Tuomas G. DICKENSON, an 
electrical engineer, died Dec. 29, at his 
home, 464 Columbus avenue, New York, 
aged 32 years. 


GEoRGE W. Burt, aged thirty- 
nine, trafic manager of the Remy Elec- 
tric Co., Anderson, Ind., died of double 
pneumonia, following influenza. Mr. 
Burt was a native of Muncie, Ind., and 
lived there until seven years ago. 


Joun E. WrivtiraMs, formerly 
fuel administrator for Illinois, and 
widely known as an arbitrator in indus- 
trial disputes, died Jan. 2 at his home in 
Stréator, Ill, after_an illness of several 
months. 
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Now that the War Is Won— What? 
| XI E 7 


Trade Outlets 
Abroad 


There need be no exaggeration in our expec- 
tation regarding foreign trade expansion, as 
long as our future development is laid upon 
careful and systematic plans. In order to carry 
out this desired result, our manufacturers, ex- 
porters and bankers must act in full co-opera- 
tion, and it may not be amiss in this regard to 
point out that it has come to our attention that 
several manufacturers consider the exporter a 
somewhat unnecessary go-between. Only in 
such cases where a manufacturer has, by ex- 
perience and organization, built up direct 
channels of trade with foreign buyers, is the 
need of an exporting house unnecessary. How- 
ever, the large majority of manufacturers 
should avail themselves of the service of well 
established exporters, instead of trying to elim- 
inate them by doing a direct trade. Experience 
and well established connections, combined 
with good credit information, are the main es- 
sentials for successful development at this 
time; and in order to avoid disappointment, 
our manufacturers should endeavor to acquire 


HIS RUOTA O on a such assets through the best possible medium. 


circular issued by the National 
Park Bank of New York City, 
gives one of the most important 
facts now before American manu- 


facturers. Think it over! Act! 


C. A. Tupper, President. CHICAGO 
INTERNATIONAL TRADE PRESS, Inc. 
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Financial News 


N Taner as Pa tn 


War Finance Corporation Loans. 


During six months’ operation by the 
War Finance Corporation, since its crea- 
tion by Congress, $71,387,000 was loaned 
by the corporation to public utilities and 
war industries for the improvement | of 
the American war machine. A statement 
issued Dec. 3 on summing up its activi- 
ties, says $40,828,000 of this amount was 
advanced to public utilities, $26,899,000 to 
other war industries and $3,628,000 to 
farmers and stock raisers. 


Allis-Chalmers Bookings Large. 


Ending of the war has not had any 
serious adverse effect upon the @llis- 
Chalmers Manufacturing Co. 80 far as 
cancellation of orders is concerned, ac- 
cording to an analysis by a prominent in- 
vestment concern. On Sept. 30 last Allis- 
Chalmers had on its books $32,382,333 of 
unfilled business, a total of between 10 
and 11 months’ production, based on the 
average of recent months. 

This amount of unfilled orders did not 
include the shell order about which con- 
siderable comment has been made. This 
shell work was so partial in its nature 
and had been so recently undertaken that 
it was never absorbed into the books as 
an unfilled order. This work has natural- 
ly been cancelled. In addition the Allis- 
Chalmers company has received orders 
from government sources to hold up or 
suspend work on certain engine and 
pump equipment, and in one or two cases 
parts of orders have been cancelled. 

In all this suspension or cancellation 
affects slightly less than $4,000,000 of busi- 
ness. There is, of course, a fair proba- 
bility that orders to g0 ahead will be 
given in the case of certain suspended 
work. But even if all of this $4,000,000 
be considered as permanently lost from 
the total of unfilled orders, Allis-Chalmers 
will still have by the end of December 
considerable unfinished business, sufficient 
to insure operations at capacity for nine 
months. 


Semi-Annual Report of General Elec- 


tric Co. 


According to a statement to the New 
York Stock Exchange, earnings of the 
General Electric Co. in the first six 
months of 1918 showed a surplus after 
charges of $23,332,000, and after deducting 
the $11.000,000 for excess profits, taxes 
and additional income taxes, the balance 
available for the outstanding stock was 
equivaient to approximately $10.85 per 
share. This rate, if maintained the full 
twelve months, would mean share profits 
of about $22 as compared with $26.50 in 
1917, and $18.31 in 1916. 

While the showing for the half year 
was more than up to expectations it does 
not fully tell the_ story. In ail of 1917 
General Electric Co. set aside only $5,- 
500,000 for government taxes, which is 
just half of what directors set aside out 
of the six months’ statement. Allowing 
the same amount for the Half year as for 
1917, share profits would be much higher 
for the capital stock. 

Up to June 30 General Electric Co. 
billed sales of more than $98,000,000. 
which would indicate for the full year 
$196,000,000, the same as in 1917. As last 
year showed an increase of $62,000,000 
over that of 1916, this huge total is fully 
up to expectations. 

While the end of hostilities will nat- 
urally mean the cancellation of some war 
orders, it is not expected to cause much 
apprehension in view of the fact that 
domestic business has been utterly ne- 
glected for some time, and which will be 
resumed as soon as business is more set- 
tled. On this account it cannot he ex- 
nected that total sales will run up to the 
record breaking total of a year ago. 

One of the particularly pleasing fea- 
tures of the six months’ report was the 
substantial gain in cash from the close 
of 1917. As of June 30 last General Elec- 
tric Co. showed cash holdings of $24.,- 
844,000 as compared with $21.199,000 six 
months ago. Inventories expanded from 
approximately $71,000,000 to more than 
$90,000,000 in the same period. 


Pacific Gas & Electric Bonds Offered. 


A Chicago syndicate composed of the 
National City Co., the Harris Trust & 
Savings Bank and Halsey, Stuart & Co. 
is offering $3,500,000 Pacitic Gas & Elec- 
tric Co. general and refunding 5% bonds 
at 87%, at which price the yield is 6%. 
The bonds mature in 1942. 


Western Light & Power Taken Over 


by New York Company. 


The Cities Service Co. of New York 
has purchased the control of the Western 
Light & Power Co. of northern Colorado. 
The power plant is located near Lafay- 
ette, in the northern part of the state, 
and furnishes light and power to more 


than a dozen cities in that section. Im-. 


provements to cost over $1,000,000 are 
contemplated by the new owners. The 
Western Light & Power Co. has $2,000,000 
common stock and $1,500,000 preferred, 
and has outstanding $2,100,000 first mort- 
gage sinking fund 5s. 


Public Utility Deficits. 


To supply cheap lights and power the 
city of Seattle has a deficit in its electric 
lighting department of $575,000. Money 
is to be transferred from the general 
funds to the depleted light account and 
as usual public ownership falls back on 
the taxpayer. The shortage is to be 
made up temporarily by using funds from 
sale of. Skagit River power bonds, sold to 
build another city plant. In addition to 
this, Seattle politicians will again ask 
home rule powers to take their utilities 
out of the control of the Public Service 
Commission. This means that utilities 
will be thrown back into city politics, out 
of which they have been taken for the 
past six or eight years. 


Dividends. 


The board of directors of the Northern 
States Power Co. has declared a quarterly 
dividend of 1%% on the preferred stock 
of the company, payable Jan. 20, to 
stockholders of record at the close of 
business Dec. 21. 


The Western States Gas & Electric Co. 
of Delaware has declared the quarterly 
dividend of 1%% on the preferred stock 
of the company, payable Jan. 15, to 
stockholders of record Dec. 3 


The board of directors of the Ottumwa 
Railway, Light & Power Co. has declared 
a quarterly dividend of 1%% on the pre- 
ferred stock, payable Jan. 15 to stock- 
holders of record Dec. 31. 


West Penn Power Co. has declared a 
quarterly dividend of 1%% on preferred 
en Payano Feb. 1 to stock of record 
an. 


Milwaukee Electri¢ Railway Co. has de- 
clared a quarterly dividend of $1.50 on 
preferred stock, payable Jan. 31 to stock 
of record Jan. 20 


Automatic Electric Co. has declared a 
quarterly dividend of 1%, payable Jan. 15 
to stockholders of record Jan. 16. . 


Public Service Co. of Northern Illinois 
has declared a quarterly dividend of $1.50 
a share on preferred stock and $1.75 a 
share on common stock, payable Feb. 1 
to stockholders of record Jan. 15. 


United Gas & Electric Co. has declared 
the usual semi-annual dividend of 244% 
on preferred stock, payable Jan. 15 to 
stock of record Dec. 31. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIBS. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Public Utilities— 


Div. rate. Bid Bid 
Per cent. Dec. 31. Jan. 7. 
6 14 14 


Adirondack Electric Power of Glens Falls, common......... eee 

Adirondack Electric Power of Glens Falls, preferred........ eos 6 67 68 
American Gas & Electric of New York, common...........+-. 10-+-extra 98 98 
American Gas & Electric of New York, preferred............ eee 6 43 43 
American Light & Traction of New York, common..........- ewe Jes 242 243 
American Light & Traction of New York, preferred.......... eee 6 99 99 
American Power & Light of New York, common.........+.-- sso 4 55 52 
American Power & Light of New York, preferred............ eee 6 74 74 
American Public Utilities of Grand Rapids, common......... ea ee se 
American Public Utilities of Grand Rapids, preferred........ eee 7 35 35 
American Telephone & Telegraph of New York ..........6.. jee... “es 98 101 
American Water Works & Elec. of New York, common...... ese ee 614 6% 
American Water Works & Elec. of New York, particip...... ‘e's 7 12 13 
American Water Works & Elec. of New York, first preferredsse .- 68 69 
Appalachian Power, COMMON..........ceec scene crete ee eeeeees ‘ 2 2 
Appalachian Power, preferred........esessssssecneseeocessoss ae 7 10 12 


Cities Service of New York, common........ 
Cities Service of New York, preferred..... 


Commonwealth Edison of Chicago ....... cc cee cee eee eee eves ‘ 115 
Comm. Power, Railway & Light of Jackson, common........- ees 22 22 
Comm. Power, Railway & Light of Jackson, preferred........ ore 'ė 44 42 
Federal Light & Traction of New York, common........... see 8% 8 
Federal Light & Traction of New York, preferred........... : a 40 
Minors ce et oni DIXON ion Ses-006 5s Kees howe es aa é a 

Middle West Utilities of cago, COMMON... cere vcecvcsecvnss 2-4 24 4 
Middle West Utilities of Chicago. preferred............eceeees ages + re 
Northern States Power of Chicago, COMMON.........+eseeees Poa 60 58 
Northern States Power of Chicago, preferred............-86. ex.div.7 8814 87 
Pacific Gas & Electric of San Francisco, common..........--- Bo ts 43 47 
Pacific Gas & Electric of San Francisco, preferred...........- eas 6 86 85 
Public Service of Northern Illinois, Chicago, common....... ma 7 90 90: 
Public Service of Northern Illinois, Chicago, preferred...... oo 6 90 91 
Republic Railway & Light of Youngstown, common......... ae 4 17% 16 
Republic Railway & Light of Youngstown, preferred........ ma 6 57 52 
Standard Gas & Electric of Chicago, COMMON.........eeeeeees oe 12 12 
Standard Gas & Electric of Chicago, preferred................ eg "8 32 32 
Tennessee Railway, Light & Power of Chattanooga, common.... 21% 2 
Tennessee Railway, Light & Power of Chattanooga, preferred,,. 8 14 13 
United Light & Railways of Grand Rapids, common......... ee 4 38 38 
United Light & Railways of Grand Rapids, preferred........ ae 6 70 70 
Western Power of San Francisco, common.......... Curiosi es vale 14 15 
ooo SAA a P oe preferred... cc ccc ce wee ee ee 6 59 63 

yestern Union Telegraph of New York ..........eeeseeue ex: 

Industrials— i D ae a 
Electric Storage of Philadelphia, common ................ 4 52%, 
General Electric of Schenectady ERIS ee I er Pe Cw Oi Perit 8 143%, ie 
Westinghouse Electric & Mfg. of Pittsburgh, common.......... 7 42% . a 
Westinghouse Electric & Mfg. of Pittsburgh, mreferred....., ae 7 55 55 
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Fig. 1.—Horizontal 6000-kw. Turbogenerator at Sheboygan Plant of Eastern Wisconsin Electric Company. 


Features of Three-Phase-Two-Phase 
Generating Station 


Addition to Eastern Wisconsin Electric Company’s Sheboygan 
Plant Comprises Interesting Installation and Operating Features 


URING last year the Eastern Wisconsin Elec- 

tric Co. placed in service a large extension to 

its power plant at Sheboygan. The original 
capacity of the plant was 2250 kv-a., 2-phase. The 
additional capacity is 6000 kw. 3-phase, obtained 
from one 6000-kw. turbogenerator, whereas the 
original generating capacity was obtained from turbo- 
generators and reciprocating units. 

The extension to the Sheboygan plant was made by 
extending the existing building and erecting an addi- 
tional stack. The problem was to install 6000 kw. in 
a minimum of floor space of 50 by go ft. Work com- 
menced in July, 1917, and the station was in operation 
in July, 1918. The condition of the foundation was 
such that piles were required. Altogether 604 35-ft. 
wooden piles were sunk. The Sheboygan plant, lo- 
cated on the banks of the Sheboygan River, Wis., is 


finished in red brick on the exterior, and yellow glazed 
brick on the interior. 


BoILerR Room. 


The boiler room is an extension of the existing 
boiler room. Two 502-hp. Stirling boilers are in- 
stalled, each served by an underfeed stoker of 9o 
sq. ft. grate area. Forced draft is furnished by an 
engine-driven blower, common to both stokers. The 
air or draft is automatically regulated by a damper 
regulator. Mechanical soot blowers are installed in 
the passes of each boiler, there being 5 units per boiler, 
each with 19 jets. Boiler feed-water is automatically 
regulated and measured by V-notch graphic recording 
and integrating meter. Boilers are equipped with non- 
return valves. Blow-down valves, are in duplicate, 
their outlets being piped to, thesewerC The blow-down 
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is not measured. All steam and hot-water lines are 
covered with heat insulating covering. Each boiler is 
equipped with an efficiency meter ; an Orsat is used for 


Fig. 2.—Exterior View of Addition to Sheboygan Central 
Station. 


taking CO, readings, for which a gas sampling tank 
is installed. Stack temperatures are measured. 

A separate hopper serves each boiler, the capacity 
of each being about 100 tons. The present stack, 
which has sufficient capacity to care for an eventual 
capacity of 20,000 kw., is a Custodis stack, 1o-ft. flue 
lined with firebrick well above the breeching, and 200 
ft. in height. The breechings are also lined with 
firebrick. | 

Coal is brought in by road, there being no trackage 
facilities on the side of the Sheboygan river on which 
the plant is located. 5-ton trucks being used for this 
purpose. Dumped from truck to bin, it is then passed 
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Fig. 3.—Underfeed Stokers. 
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through a crusher when necessary, which is driven by 
a 25-hp. induction motor, thence by conveyor to the 
individual stoker hoppers. Coal is weighed in the 
boiler room as it goes from the hopper to stoker by a 
self-registering scale. Ashes are taken out by cable 
cars, motor driven. 

A 1280-gallon surge tank is installed on the roof 
for holding the condensate overflow or water from the 
city supply. This surge tank is piped to the heater 
through a V-notch meter to boiler feed pumps and 
boiler. 

TURBINE Room. 


The turbine room is at the rear of and at the same 
level as the boiler room, and partitioned by a brick 
wall. Boilers and turbine are connected by a Io-in. 
welded steel header. 

The turbogenerator is a 6000-kw., 1800-r.p.m., 
horizontal 7-stage machine, operating at 200-lb. steam 
pressure without superheat. Although no superheat is 
at present used, provision is made for the installation 
of superheaters in the boilers. The generator has a 
rating of 6000 kw. at 80% power-factor, 3-phase, 4000 


Fig. 4.—Coal-Handling Apparatus. 


volts when star connected, with a maximum amperage 
of 1084 amperes. 

The condenser into which the steam exhausts from 
the turbine is of the surface type, having 12,000 sq. ft. 
It is installed beneath and somewhat to the side of the 
turbine, in the condenser and auxiliaries pit. The cir- 
culating pump, which has a capacity of 12,500 g.p.m. 
under a 25-ft. head at 425 r.p.m., may be driven by a 
100-hp. squirrel-cage induction motor or through a 
Falk reduction gear by a 110-hp. turbine operating at 
3200 r.p.m. The hotwell or condensate pump is driven 
by the same units. The makeup pump is driven by a 
7'4-hp. induction motor. The circulating water pass- 
ing through the condenser is screened by an intake 
screen of six sections. Vacuum is measured by both 
thermometer and pressure gauge. 

There is space in the turbine room for another 
turbogenerator similar to the one already installed, 
which would make the total generating capacity 12,000 
kw. A 40-ton crane covers the turbine room floor. All 
steam lines and connections are on one side of the 


building; all electrical conductors and connections | 


on the other side. All station power and lighting con- 
ductors are installed in conduit, no wires being left 
exposed. Moreover, àll conduit -pull boxes, outlets 
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and cabinets are exposed to View except where passing 
through walls, floors, etc. 

The 6000-kw. 3-phase generator operates in paral- 
lel with the 2250-kw. in the old station. As this older 
equipment generates 2-phase energy, provision had 


Fig. 5.—Surface Condenser. 


to be made for interchange of energy between the 
two sections of the power plant. This has been done 
by connecting the two through a bank of Scott-con- 
nected autotransformers. 

Although intended to be a star-connected gener- 
ator, the 6o000-kw. machine has its windings delta 
connected and generates 2300 instead of 4000 volts. 
The ends of the generator windings are brought out 
directly beneath the generator (Fig. 7) and carried 
in a duct to the generator bus chamber, which is in- 
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Fig. 6—Wiring Diagram of Oid Plant and New Extension. 
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tended to be 4-wire, 4000 volts. From this bus, which 
is duplicate, the main supply goes direct to the auto- 
transformers which change the energy from 3 to 2 
phase. The Scott-connected autotransformers are 
rated at 195 kw. and are installed in a chamber below 
the level of the turbine floor as shown in Fig. 6. These 
are removed by taking up a reinforced concrete slab 
in the turbine room floor with the crane, which is also 
used for picking up and moving the autotransformers. 

The generator leads, connecting generator wind- 
ings to bus, are of 5/32-in. varnished cambric, 750,000 
cir. mil cable, designed for 7500 volts. There are two 
of these per phase. The cables are carried in a cable 
duct by porcelain cleats on 8-in. centers supported 
from an iron pipe frame. The generator leads pass 
through two current transformers, one for the relays 
and one for the measuring instruments, then vertically 
upward to the generator bus chamber, on the same 
level as the turbine floor. 

In the bus or switch room all conductors and cir- 
cuit-breakers are carried by open steel work, of chan- 
nel iron. The generator buses are made up of two 
5 by 14-in. copper strips. The generator tie connec- 


Generator 
“Current Transfermers 


Fig. 7.—Generator Leads. 


tions are composed of two 1,000,000-cir. mils cable per 
phase. 

The operating gallery and switchboard is on a gal- 
lery above the level of the turbine floor and immedi- 
ately above the control and bus structure, this latter 
being on the same level as the turbine. The arrange- 
ment of the generator buses is shown in the accom- 
panying diagram, the two generator buses, their cir- 
cuit-breakers, and the switchboard and operating 
gallery above. (Fig. 9). 

The switchboard is of black oiled slate, and con- 
sists of panels for controlling the generator, exciters, 
storage battery, transformers, auxiliaries, station light- 
ing and power. Provision is made for an additional 
generator, also for a 66,000-volt transmission line to 
Fond du Lac, which is about 45 miles away. No volt- 
age higher than 440 volts reaches the switchboard. 
At the rear of the board are carried the two exciter 
buses, of copper strip. ~A battery, charging motor-gen- 
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erator set is located at rear of switchboard, as are also the intention to eventually change over the distributing 


the field rheostats. 


; f oe system to 4-wire 3-phase. It is for this reason that the 
The generator is protected by time-limit relays, new unit is a 3-phase machine. A large number of 


Fig. 9.—Switchboard. 


power customers are using 2-phase motors, but all new 
customers are having 3-phase motors installed, in 
readiness for the eventual change to 3-phase distribu- 
tion. This means that all the newer power customers 
are supplied through Scott-connected transformers, 
for transforming the 2-phase of the system to 3-phase 
at the service. When the change is made the distribut- 
ing system will be 4-wire. 

Station lighting is in duplicate, namely from the 
system normally, and from the storage battery in 
emergency. The lighting is composed of 4 300-watt 
nitrogen lamps for the turbine room, and ope 500-watt 
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Fig. 8.—Cross-section of Electrical Galleries. 


as are also the autotransformers used for changing 
from three to two phase. 

Distribution throughout Sheboygan is 2-phase 
4-wire, the phases not being interconnected. Lighting 


unit supplied from the storage battery, this latter being 
sufficient to light the turbine floor in emergency. The 
smaller lamps scattered around the station are con- 
nected some to the system and some to the storage 
battery. | 


and power are furnished from the same circuit. It is 


PRINCIPAL EQUIPMENT AT ADDITION TO SHEBOYGAN POWER PLANT 


Equipment. Type. Size. Application. Operating Conditions. Manufacturer 
1 Turbogen- Horizontal 6000 kw., at Main unit Turbine, 7-stage, 1800 r.p.m., Allis-Chalmers Mfg. Co. 
erator team 80% p-f. 200 1b.; generator, 4000 volts, 
; 60-cycle, 3-phase. | 
2 Boilers B.&W.Stirling 502 hp. uan E E E TE Babcock & Wilcox. 
turbine Si 
2 Stokers Side inclined Type E Bóiler für- - ke xeevesgdiclvs eaea S oeae a oR Combustion Engineering Co. 
underfeed naces i 
2 Blowers — sessssssesessse 5 units of 19 Soot removal .........s.sssesssssesssosesoseso Diamond Power Specialty Co. 
jets each 
1 Fan Sirocco. §§ Ssaniidineawedse Forced draft Driven by either of two engines.  .American Blower Co. 
1 Stack Custodis COO DIR N10? asena a e sew uate owe e wanes hob cmiene, noah TAS BOS aR eae aes eae ara 
ft. inside dia. 
1 Condenser Surface 12,000 sq. ft. For main tur- 29.45-in. vacuum obtained with Allis-Chalmers Mfg. Co. 
bine 75° F. water. 
1 Pump Centrifugal 12,500 g.p.m. For condens- 425 r.pm. turbine driven Allis-Chalmers Mfg. Co. 
er circulat- through 3200/425 reduction 
ing water gear by 110 hp. turbine. Also 
driven by 100 hp. induction 
motor. 
1 Heater Open 100,000 Ib. Feed-water Metered through V.-notch re- Harrison Safety Boiler Co. 
cording and graphic Cochrane 
meter. 
1 Pump Plunger (x12 in Feed-walir echt tte ead bee es Seats be cenosue eae lae of gsetens 
2 Regulators Copes =—=—s>s. see ee ee eee eee Boiler teed, -oessa tr Gens chatealews beens year Northern Equipment Co. 
Hoist; -Con-- j-  #isiiverkdacinn Coal handling  9.aa0seinagiesdcncckedsnuorsdumede R. H. Beaumont Co. 
veyor and 
Crusher 
Pipe Covering cscs ce culneesieennt teehee EAR All steam and hot water lines, H. W. Johns-Manville Co. 


boiler taps and drums, etc. 
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Conservation of Heat Losses from 
Pipes and Boilers 


(.omplete Detailed Method of Calculating and Solving Heat Losses— 
Economic Solution to Practical Applications—Abstract A.S.M.E.Paper - 


By GLEN D. BAGLEY 


Engineer, Mellon Institute of Industrial Research. 


HE purpose of this paper is to present a more 
complete and detailed method of solving the 
“problems involved in the calculation of the heat 
losses from bare and covered pipes and the economic 
problems encountered in the practical application of 
coverings. The factors in the economic calculations 
are: the cost of the heat, the cost of the covering, the 
size of the pipe, the temperature of the pipe, and the 
temperature of the atmosphere. It is necessary to 
consider all these factors together in order to obtain a 
correct result. 

The data contained in the paper are a part of the 
results obtained in an investigation conducted for the 
Magnesia Association of America by the Mellon Insti- 
tute of Industrial Research. 

It is generally recognized that the losses from bare 
pipes and boilers are considerable, but the real magni- 
tude of these losses is little appreciated. The fact that 
the loss from 1000 sq. ft. of exposed surface at 100 
Ib. per sq. in. steam pressure amounts to over 300 tons 
of coal annually is sufficient justification for serious 
consideration of the subject. 


Heat Losses FROM BARE SURFACES. 


In a study of the conservation of losses, the first 
important fact to be considered is the actual value of 
the losses from bare surfaces. It is often considered 
that the loss from any bare surface is 3 B.t.u. per sq. 
it. per hr. per deg. F. temperature difference between 
the surface and the surrounding air. This value is 
correct for some special cases, it is by no means gener- 
ally so. Most investigators have confined their mea- 
surements to one size of ‘pipe at one temperature dif- 
ference. Both size of pipe and temperature difference 
have an important effect on the value of this constant. 
Paulding in his book on Steam in Covered and Bare 
Pipes has worked out the theory of heat losses from 
bare pipes. The curves, Fig. 1, indicate Paulding’s 
values, while the dotted curves and the points give the 
results of various experimental tests. 

. It seems that Paulding’s curves give the best 
average values for use in calculating heat losses. They 
show that the constant may vary from 50% below 
3 B.t.u. per sq. ft. per hr. per deg. F. to values far 
above it. At 500° temperature difference, often at- 
tained with superheated steam, the constant increases 
to double this value for the smallest size of pipe. In 
some chemical plants steam is used at temperatures 
of 1100° F. The importance of using very thick insu- 
lation at these temperatures is easily judged from the 
rate at which the loss is increasing at 500° F. It is 
to be noted that these values are all considerably higher 
than the values given in Kent for losses from bare 
surfaces. 


Heat Loss FROM INSULATED PIPES. 
The next important point in a consideration is the 


value of the loss after the pipes are insulated. In the 
apparatus used in determining these values at the 
Mellon Institute, the case of the heater, shown in 
cross-section in Fig. 2, consisted of three pieces of 
3-in, pipe, the middle section being 3 ft. long and each 
end section 114 ft. long. The sections were connected 
by heat-insulating disks of asbestos board and each 
end section was provided with a hemispherical cap of 
cast iron. Inside of each section was an electric heater 
made by winding resistance wire on a frame of 
asbestos boards. The wires were finely spaced and 
close to the inner surface of the pipe. 

Results of tests made on five different makes of 
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Fig. 1.—Heat Loss from Bare Pipe. 


magnesia, in I-in., 2-in. and 3-in. thicknesses, are 
shown in Fig. 3. These curves are all corrected for 
slight variations in thickness so that they are the true 
curves for the thickness given. Fig. 4 gives a com- 


parison of the losses from a bare pipe with the losses 


through coverings I in., 2 in. and 3 in. thick. The 
contrast is very striking. The efficiency increases with 
the temperature as the loss from bare pipe increases 
much more rapidly in proportion than the loss from 
covered pipe. 


METHOD OF CONDUCTING TESTS. 


Two standard 3-ft. sections of pipe covering were 
applied as shown and the ends covered with plastic. 
This placed half of each. section and a joint over the 
middle section .of, the heater, a condition exactly sim- 
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ilar to actual practice. The currents in the different 
heaters were adjusted until the temperatures shown by 
the thermocouples attached to the surface of the pipe 
were alike on both middle and end sections. The cov- 
erings were dried out for several days until conditions 
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Fig. 2.—Cross-Section of Heater with Covering Applied. 


became constant, as shown by hourly readings. The 
average of three consecutive constant readings was 
used to calculate conductivity. The power input was 
read on an accurate wattmeter and the temperature of 
the pipe by copper-constantan thermocouples peened 
into the surface. Since the end sections of the pipe 
were adjusted to the same temperature as the middle, 
there could be no flow of heat in a direction parallel to 
the axis of the pipe. This obviated the necessity for 
any kind of end corrections in connection with the con- 
ductivity measurements. To obtain the conductivity 
of any covering in B.t.u. per sq. ft. per hr. per deg. F., 
it was only necessary to convert the power input to the 
middle section in kilowatt-hours to B.t.u. per hr. and 
divide by the area of the surface of the middle section 
in square feet, and by the temperature difference be- 
twcen the air and pipe. The temperature of the air 
was measured by thermometers suspended several feet 
from the pipe. 

The temperature of the pipe was measured by cop- 
per-constantan thermocouples. It was found that the 
variation of individual samples from the standard 
curves of the American Chemical Society was so great 
that it was desirable to calibrate the thermocouples 
before use. This was done by the boiling-point method, 
which proved very satisfactory. A Siemens and 
Halske suspension-type millivoltmeter with a resist- 
ance of 889 ohms was used in connection with the 
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Fig. 3.—Heat Loss Through 85% Magnesia Coverings on 3-in. 
Pipe. 


thermocouples to measure the temperatures. This 
apparatus made it possible to take a large number of 
readings quickly and accurately. , 


CALCULATION OF Heat Losses THROUGH COVERINGS.’ 


The theoretical calculation of losses through cover- 
ings on flat surfaces is quite simple, but the problem 
of curved surfaces is much more difficult as the effect 
of the increased cross-section and surface area must 
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be taken into account. Since conductance is directly 
proportional to cross-sectional area and inversely pro- 
portional to length of the path, the increment of heat 
loss is 


2rK (T, — T 2) 
ee (1) 
R, 
loge — 
‘R, 
where 
H = heat loss in B.t.u. per hr. per ft. length of 
covering. 


T, = temperature of surface of pipe in deg. F. 

T, = temperature of surface of insulation in deg. F. 

R, = radius of pipe in inches. 

R. = outer radius of insulation in inches. 

K = conductivity of the insulating material in 
B.t.u. per sq. ft. of cross-section per in. 
thickness per degree F. temperature differ- 
ence per hr. 

The loss through any pipe covering can be worked 

out by the use of this equation providing “K” is 
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Fig. 4.—Heat Losses from 3-in. Pipe with 85% Magnesia 


Covering, and When Bare. 


known. A varies with the temperature and must be 
obtained from an experimental curve giving the value 
at different temperature differences above room tem- 
perature. Fig. 5 gives the curve for “K” obtained 
during this research. It should be emphasized that 
this kind of curve is the only fair basis for comparison 
of the heat-insulating value of the different kinds of 
coverings, as all variables due to small differences in 
thickness, to different sizes of pipes on which tests 
were made and to different surfaces or room condi- 
tions are eliminated. These curves take into account 
only the conduction through the material as they are 
based on temperature measurements at the inner and 
outer surfaces of the insulating material and not on 
the temperature at the outer surface of the canvas 
covering or in the air. 

Temperature difference between the outer surface 
of the insulating material and the temperature of the 
ambient air is a definite function of the heat transmit- 
ted per sq. ft. of the outer surface of the covering and 
of the kind of protective material used over the in- 
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sulation. Fig. 6 gives a curve showing this relation 
for the canvas covering as ordinarily used for this 
purpose. This curve was developed by L. B. McMil- 
lan at the University of Wisconsin and has been 
checked during this investigation. To use Formula | 
for a pipe covering in still air, an estimate of the heat 
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Fig. 5—Absolute Conductivity of Magnesia Plotted Agalnst 
Temperature Difference at Surface of Insulation. 


loss per sq. ft. of the outer surface of the canvas cov- 
ering must first be made. From Fig. 6 an estimate of 
the temperature beneath the canvas can then be made. 
Knowing this temperature and the temperature of the 
pipe, the term (T, — T) of the formula is determined 
and the loss calculated. If this checks fairly well with 
the estimate of the loss from the outer surface, the cal- 
culation can be considered to give the proper value 
of heat lost. If not, the estimated loss from the outer 
surface must be changed according to the indication 
of the calculation and the calculations repeated until 
estimated and calculated losses check. This cumber- 
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Fig. 6—Temperature Difference Between Inner Surface of Can- 
vas Covering and Room for Different Heat Losses. 


some process is necessary because of the complicated 
nature of the flow of heat through the compound in- 
sulation composed of the insulating material itself, 
the protective covering and the effect which the sur- 
face finish has on the radiation of heat from the outer 
surface of the covering. 

In case it is desired to compute the loss per sq. ft. 
of pipe surface instead of per lineal ft. of covering, 
the formula becomes 
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Table 1 gives the value of the term R, log. —. 


1 
The physical meaning of the figures in this table is the 
equivalent thickness on a flat surface of the given 
thickness in the given size of pipe. For example, a 
3-in. thick covering on a 3-in. pipe is equivalent to a 
covering 1.75-in. thick on a flat surface. 

An investigation was made to determine the dis- 
tribution of temperature about a covering in still air. 
The results obtained show that no considerable error 
is made by assuming equal temperature distribution at 
the surface of the insulation in making the calcula- 
tions. 


EFFECT OF AIR CURRENTS ON Hear Losses. 


Some tests have been made and others are in prog- 
ress to determine the effect of wind velocity on bare 
and covered pipe losses. The apparatus used to deter- 
mine this effect consisted of a 35-in. Sturtevant blower 
driven by an 8-hp. direct-current motor which fur- 
nished a blast of air for a wind tunnel. Apparatus 
used for testing pipe coverings was arranged inside of 
the tunnel so that the axis of the pipe coincided with 


List Cost, Dollars per Sq. Ft. 


Thickness of Covering, Inches 


Fig. 7.—Cost Curves for Different Sized Pipes. 


the axis of the tunnel. This caused ,the air to travel 
parallel to the axis of the pipe and gave a condition 
similar to that encountered in locomotive practice. 

The first test was made with a 3-in. thick mag- 
nesia covering on the test pipe, a temperature differ- 
ence of 460° F. between the pipe and the wind, and a 
wind velocity of 30 m.p.h. Under this condition the 
loss was 0.430 B.t.u. per sq. ft. of pipe surface per 
deg. F. temperature difference per hr. Under normal 
conditions of still air, the loss was 0.302 B.t.u,, an 
increase of about 40% due wind velocity. From a 
theoretical consideration of the question, it can be 
shown that the maximum possible increase of loss due 
to wind will be reached when the temperature below 
the surface of the canvas covering on the magnesia 1s 
reduced to the temperature of the wind itself. 

Fig. 6 shows the temperature beneath the canvas 
for any condition of loss in still air. When calcula- 
tions are made for exposed pipes, the loss should be 
calculated both by use of this curve as explained be- 
fore and bv using the temperature of the pipe and the 
temperature of the air for T, and 7,. By comparing 
the loss in still air andthe maximum loss which may 
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be caused by wind, an idea of the probable increase 
due to exposure can be obtained and extra thick insula- 
tion applied accordingly. 3 


PERMANENCY OF INSULATING QUALITIES OF COVER- 
INGS. 


The last important point in considering pipe cover- 
ing is permanency of insulation value. Tests were 
made on several old magnesia coverings. In the case 
of a I-in. thick covering which had been 8 years in 
service at the Armour Glue Works, Chicago, the con- 
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Fig. 8.—Curves for 34-in. Pipe—Steam Cost, 80 Cents per 


1,000,000 B.t.u. 


ductivity was found to be slightly lower than the aver- 
age of the new I-in. coverings tested, showing that no 
deterioration in service had taken place. Tests on 
several sections which had been saturated with oil 
showed much lower insulation values than new cover- 
ings. The damage was permanent and shows that care 
should be used to protect coverings from oil while in 
service. 


INITIAL Cost OF COVERINGS. 


After considering the technical and theoretical side 
of heat losses from bare and covered surfaces, the 
next point is the economic side of the problem. In 
most cases the result desired is the maximum net 
saving of money for any given condition. If the cov- 
ering cost were nothing, the proper thickness would be 
limited only by the requirements of space available, 
as each increased thickness would result in some slight 
increased saving in heat. In a practical case where 
the covering has a finite cost, a point.is soon reached 
where increased cost of the covering would be greater 
than the additional saving effected. Determining this 
point is what interests the user of coverings, as it is 
at this point that the maximum net saving is accom- 
plished. 
` Fig. 7 shows how the list prices of coverings vary 
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with the thickness. By means of these curves the cost 
per sq. ft. of surface covered can be determined for 
any thickness desired, and the annual fixed charges due 
to the covering calculated. After considerable inves- 
tigation, it was decided that 20% of the list price of 
the covering would be allowed as the cost of applica- 
tion, and 13% of the total cost as the annual charges 
(6% interest, 5% depreciation and 2% insurance and 
miscellaneous ). 


TABLE 1—EQUIVALENT THICKNESS ON A FLAT SUR- 
FACE OF VARIOUS-THICKNESS COVERINGS 
ON DIFFERENT-SIZED PIPES. 
Thickness of covering, In.—————, 


Pipe size, In. 1 2 3 4 5 
eaten hee rent ah 0.560 0.823 0.897 1.130 1.240 
WAG ie cea ees 0.679 1.073 1.350 1.670 1.740 
Dc tases wes Gon ae ax 0.790 1.332 1.760 2.080 3.360 
crane aah tte 0.878 1.565 2.135 2.620 3.040 
) eae eee eee eee 0.925 1.740 2.460 3.080 3.680 
24, Gece a e 0.960 1.843 2.680 3.400 4.150 


OPERATING EXxpeNses DUE ro Hear Losses. 


The other cost to be charged to the operating ex- 
penses of the covering is the value of the heat losses. 
The previous work done on measuring the loss 
through 15 samples of magnesia furnished the neces- 


TABLE 2—THICKNESS OF 85 PER CENT MAGNESIA FOR 
MAXIMUM NET SAVING. 
(Thickness in Inches. S = Standard Thickness.) 
Coal at $2 per ton—s Coal at $4 per ton.——_ 


$ on S i fy 

B oe gae Snn aa a oi ok Dia 

á be = © n oH e K “= 6 swe Se 

2 2 p M =g ag 2 3 Ve | ae ag 
ont a å e > . Q = s hf = . . 
A Be E E St SE A Be € g£ SE st 
© w50 a g V = 9 wo a g b4 +4 

n oH 2 2. 22 2$ a (pe 2 2. SS 25 
mn sept ún ne Sa Un WM oopa Nn ne An AM 
a S S S S S yo S S S 1% 2 
1%... 8 S S S 2 1%... B S 1% 2 2 
3... S S S 1% 2 S sce S S 2 2 3 
6 ... S S 1% 2 2 6... B S 2 3 3 
12 .. S S 2 2 3 12 .. S S 3 3 4 
24 .. 8S S 2 3 3 24 .. B S 3 4 4 

Flat... % 1% 2 3 3% Flat... 2 2 3 4 4% 

Coal at $6 per ton.——~ -Coal at $8 per ton.——_, 
%4... S S 1% 2 2 %... S 1% 1% 2 3- 
1%... S S 1% 2 3 1%... S 1% 2 3 3 
3... S 1% 2 3 3 3 ... 1% 2 3 3 4 
6 .. S 2 2 3 4 6 ... 1% 2 3 4 4 
12 ... 1% 2 3 4 4 T2 54-2 3 3 4 5 
24 ... 2 3 3 4 5 DA sre 2 3 4 5 6. 

Flat... 2% 3 4 5 5% Flat... 2% 3% 4% 5% 6% 


Proper Thickness 


rature Difference, Deag. Fahr. 
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Fig. 9—Thickness of 85% Magnesia(for Maximum New Saving. 
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TABLE 3—COAL SAVED BY 85 PER CENT MAGNESIA COV- 
ERING 1 IN. THICK. 


< 2s a «6. aA Pa 
fos g 2 SF 
Steam pressure. o o Fe o o DB Ko 
v % a vy L) (3) = 
2 3s 6 sf 8 aag 
a n å È ha k E a 
TEER Bee 
S 3 g a, &¢ @ Sere 
Nn 73] (sp M 79) N APS 
Steam temperature, deg. F.... 22S 240 298 338 366 388 488 
H.t.u. loss per hr. per sq. ft. 
bare pipe .........06. za eee 67 409 625 802 937 1058 1735 
R.t.u. loss per hr. per sq. ft. of 
pipe covered with 85% mag- 
NOSIA: E EE worries See ss 69 76 105 126 142 153 210 
B.t.u. saved per hr. per sq. ft. 
by covering pipe with 85% 
MANEESI sais ee et hee Se cbdN eS 298 333 510 676 795 905 1525 
Tons (2210 1b.) coal saved per 
10,000 sq. ft. per year or 8760 
hr. by pipe covered with 85° 
MAENESIA sourei ceat base ees 1190 1330 2080 2700 3180 3620 5650 
Cars of coal saved per year, as 
90 140 


above, at 40 tons per car.... 39 36 52 68 80 
J 


Coal efficiency taken at 14,000 B.t.u. per Ib. with boiler 


efficiency at 70%. 


sary data for calculating the loss in heat units. After 
the heat loss was determined, it was necessary to con- 
vert it into dollars and cents. It was assumed that the 
coal cost is 75% of the cost of steam, that 1 1b. of coal 
as burned will evaporate 7 lb. of water from and at 
212° F., and that each pound of steam contains 1000 
B.t.u. above the feed-wdter temperature. The value 
of the heat losses was calculated for seven sizes of 
pipes, five temperature differences between pipe and 


TARLE 4—MONTHLY COAL SAVING, IN DOLLARS AND 
CENTS, BY THE USE OF 85 PER CENT PIPE COVER- 
ING, STANDARD THICKNESS, PER 100 LIN. FT. 

OF STEAM PIPES. 


E £ £ = £ £ ES 
z s Co g x v = 
t v a D v @ om 
+w ~ Pd ~ . - ~ Sod . 
Zo. n. n. n. To. a. Ds 
Size of pine, in. É hs X oe As Ee pa 
z a = a = pom: “as pom) aac 
QT = 7 = — 7 — 7 — f — Uj ba 
= n n o n D nN v Y 
L 2. ~2. Ge 62 e: “S22 
10 & = A No HA aA NA NAY 
E E EE 1.44 1.58 2.20 3.28 3.66 4.11 6.80 
PEE ects 1.72 1.89 2.87 3.70 4.26 4.89 8.03 
1. Gk eeehaces 2.11 2.30 3.96 4.80 5.35 6.04 10.00 
De eaaeo are 2.52 2.74 4.22 5.52 6.50 7.25 12.20 
E o ic ieee ted 2.86 3.10 4.73 6.14 7.29 8.17 13.70 
OF oie sd are Grau 3.53 3.74 5.86 7.63 8.93 10.11 16.80 
De eh: ease ws 4,25 4.39 6.95 9.07 10.55 11.90 19.90 
1 ae eae E 5.00 5.33 8.30 10.90 12.60 14.30 23.82 
1 EEE A 5.72 6.22 9.60 12.40 14.40 16.32 27.23 
er E E 6.50 7.06 10.60 14.05 16.40 18.40 30.85 
r E ar aes Sate 7.30 7.69 11.80 15.35 17.92 20.25 34.00 
By. gM agra tate ewe 7.97 8.64 13.16 17.20 20.00 22.72 38.00 
Bo eee sears 9.36 10.15 15.60 20.38 23.82 26.88 44.90 
Te eee Re eee 10.90 11.70 18.38 23.68 27.60 30.80 52.00 
N arctan ad aa 12.2€ 13.22 20.40 26.60 31.20 34.90 68.55 
Qe, ig E E 13.80 14.70 22.70 29.00 34.52 38.61 64.80 
PO fo coe ey ae 8 ee 15.08 16.38 25.00 32.70 38.40 43.08 72.40 
Fiat surface, 
area 100 sq 
ft.. 1’, in. å 
thick ...... 5.26 5.67 8.80 11.50 13.48 15.12 25.44 


These savings are based on pipes carrying steam for 24 hr. 
per day. 30 dayr per month. Coal is figured at $5 per ton, 
delivered. 


air, and four different costs of heat, both on the basis 
of a known cost per million B.t.u. and on a cost per ton 
of coal and the average conditions of steam generation 
given above. By making calculations both ways, the 
results are applicable to plants where steam costs are 
accurately known, also where accurate records are not 
kept. 

Py combining the fixed cost and the heat losses per 
sq. ft. per year, total operating expenses were ob- 
tained. With these obtained, it is a matter of picking 
that thickness giving the minimum annual operating 
expenses to obtain the proper covering to use. Evi- 
dently the thickness giving the minimum operating 
expense also gives the maximum net saving, as the 
loss from bare pipe is a constant under given condi- 
tions and the net saving is the difference between the 
operating expense and the loss from bare pipe. 
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METHODS AND COSTS OF THAWING 
WATER MAINS AND SERVICE. 


Data on the 1917-18 experiences of 96 cities with 
frozen water mains and services are included in the 
report of a special committee of the New England 
Water Works Association. The methods employed 
by these cities in thawing are summarized in the fol- 
lowing table: 


Mains, Services 
No. cities. No. cities. 
ISIGCIPICIEY susrareri ee ee teuaki 36 3I 
DIEA osoan seed PIE 8 8 
Hot Walter ac ethan ese ee ienai 4 II 
. Electricity, hot water .......... 5 24 
Electricity, steam ............. 5 6 
Electricity, hot water, steam .... ` 2 IO 


One city reported that the blow torch was -em- 
ploved in thawing services ; another city employed fire. 
The cost of thawing with electricity per job varied 
from $20 to $1. A summary of the costs is as follows: 
No, cities. Reported cost. No. cities. Reported cost. 


Tetun $20 IO... $10 

Ds. capa abe 18 Beto $8 to $10 
Bs od aut $15 to $16 21S there $5 to $ 8 
onei 12 or $3 to$ 5 
PENNIN II eee Less than 3 


The cost of thawing with steam ranged from $4.50 
to $75, the later figure being reported by Stamford, 
Conn. One city reported a cost of $5, one a cost of 
$17.70, one $20, one $9.41, one $7.63, one $4.50, and 
$7.50, one $6.50, one $16.50, and one $14. 

The reported cost of thawing with hot water 
ranged from $2 to $20. Four cities reported the cost 
as being $2. One a cost of $2.67; three a cost of $3; 
five a cost of $4 to $5; three a cost of $5 to $6; one 


-a cost of $11.20; one $14, one $17, and one $20. One 


city reported the cost as being 5 ct. per foot of pipe 
thawed. l 

Three cities reported on the cost of thawing by 
fire. In one case the cost was $11.16, in another 
$10.69 and in the third $10 to $30. 

It is interesting to note that electricity is far and 
away the most used method for thawing water mains 
and services and that its cost averages the lowest. 

No data are available as to the time required to 
thaw pipes electrically, but it is generally conceded 
that whether quicker or not, it is cheaper and elim- 
inates digging up and allied troubles. 


OKLAHOMA UTILITY CONVENTION. AR- 


RANGED FOR FEBRUARY. 


Manufacturers’ Exhibit to Be Prominent Feature of An- 
nual Meeting. 


The Oklahoma Utilities Association will hold its 
annual convention in Oklahoma City, Okla., Feb. 
6,7 and 8. The meeting this year promises to be es- 
pecially interesting and many novel features have been 
arranged for the occasion. 

One of these features will be an exhibition of 
articles and apparatus of interest to utilities by the 
various manufacturers. A limited amount of space 
will be available for exhibition purposes for which 
no charge will be made. Manufacturers of such ap- 
paratus who desire to be represented at the conven- 
tion may reserve suitable space by communicating 
with J. O. Kammennan, Oklahoma Utilities Associa- 
tion, State National Bank Building, Oklahoma ‘City. 


94 


Vol. 74.—No. 3. 


Selecting Coal for Power Plant Use 


Article Pointing Out Characteristics of Various Coals—Influence 
of Coal Upon Furnace-Chamber Proportions—Purchase of Coal 


By ROBERT JUNE 


Mechanical Engineer. 


This article is the first of a series on power plant management. 
of power plant management, factors that affect efficiency and economy. 


These articles will discuss the various important phases 
The power plant manager or superintendent reading 


this serics will obtain a consecutive series of informative articles that mav be educative for many, and in any case wall serve 
to remind of the many factors in power plant operation requiring consideration. 


ROBALLY no single factor in the operation of 
p an existing power plant, or the design of a pro- 

posed plant, offers such opportunities to etfect 
economies as does the proper selection of coal—the 
adoption of the right fuel to the right equipment. 


CLASSIFICATION OF COALS. 


Ninety-five per cent of the coal used in steam pro- 
duction falls in one of the four following classifica- 
tions: 

Anthracite Coal consists almost entirely of carbon 
and inorganic matters; it contains little, if any, hydro- 
carbon. Some varieties approach graphite in their 
characteristics and are burned with difhculty unless 
mixed with other coals. Good anthracite is hard, com- 
pact and lustrous, and gives a vitreous fracture when 
broken. It burns with very little flame, unless moist, 
and gives a very intense fire, free from smoke. As it 
is only available for steaming purposes in certain lim- 
ited sections of the country, specific problems relating 
to its combustion will not be discussed, attention only 
being called to a principal objection to its use, 1. e., no 
matter how carefully handled, it is liable to break up 
under the influence of the high temperature of the 
furnace when freshly fired, with consequent large 
losses of fine pieces through the grates to the ash pit. 
It must also be remembered that it requires at least 
40% greater combustion space than does bituminous 
coal. On this account it should never be purchased 
for use in furnaces not designed for it. 

Dry Bituminous Coals are the best of the bitu- 
minous variety for steaming purposes. They are hard 
and dense, black in color, but somewhat brittle and 
splintery. They ignite readily, burn freely, with a 
short, clean, bluish flame and without caking. 

Bituminous Caking Coals swell up, become pasty 
and fuse together in burning. They contain less fixed 
carbon and more volatile matter than the free-burning 
grades. Caking coals are rich in hydrocarbon and are 
particularly adapted to gas making. The flame is of a 
vellowish color. 

Long Flaming Bituminous Coals have a strong ten- 
dency to produce smoke. Some varieties cake, others 
do not, while burning. This coal is preferable for use 
under dryers, in cement kilns, etc., rather than for 
general steam-making purposes. 

As a general proposition, the free-burning, dry 
bituminous coals of the West Virginia, Pittsburgh and 
Illinois districts are to be selected for the production 
of steam. 

THE QUESTION OF SIZE. 


The selection of coal of a certain classification is 
not enough. The size of the coal influences the 


capacity of the boiler, owing to its effect on draft. 
With poor draft, fine coal cannot be burned in sufh- 
cient quantities to maintain the rated capacity. If thin 
fires are resorted to, the efficiency of the boiler is 
usually lowered by holes in the fire. Dust and very 
fine particles check the air How or else pass up the 
stack unburned. Experience alone will show the size 
of coal best suited to individyal operating conditions. 
After the proper size of coal has been determined, 
insistence should be made that all deliveries conform 
to this uniform size, particularly since coal of umform 
size does not pack as badly as coal of mixed sizes. 

Bituminous coals in the Eastern states are graded 
and sized as follows: 

(a) Run of mine coal; the unscreened coal taken 
from the mine after the impurities, which can be prac- 
tically separated, have been removed. 

(b) Lump coal; that which passes over a bar- 
screen with openings 114 in. wide. 

(c) Nut coal; that which passes through a bar- 
screen with 1/4-in. openings and over one with 34-in. 
openings. 

(d) Slack coal; that which passes through a bar- 
screen with 34-1n. openings. 

(e) Run of mine; the unscreened coal taken from 
the mine. 

(f) Lump coal; divided into 6-in., 3-in. and 114-1n. 
lump, according to the diameter of the circular open- 
ings over which the respective grades pass; also 6 by 3 
lump, and 3 by 114 lump, according as the coal passes 
through a circular opening having the diameter of the 
larger figure and over one of the smaller diameter. 

(g) Nut coal; divided into 3-in. steam nut, which 
passes through an opening 3 in. in dia. and over 114 
in.; 1/4-in, nut which passes through a 1/4-1n. dia. 
opening and over a 34-1n. dia. opening ; and 34-in. nut, 
which passes through a 34-in. dia. opening and over a 
4@-in. dia. opening. 

(h) Screenings ; that which passes through 114-1n. 
dia. opening. 

For maximum efficiency, coal should be uniform in 
size. As a rule, the percentage of ash increases as the 
size of the coal decreases. This is due to the fact that 
all of the fine foreign matter separated from the larger 
coal, or which comes from the roof or the floor of the 
mine, naturally finds its way into smaller coal. The 
influence of the size of screenings on the capacity and 
efficiency of a boiler in a specific case is illustrated in 
Fig. 1. The curves are plotted from a series of tests 
conducted with Illinois screenings on a _ 500-hp. 
B. & W. boiler, equipped with chain grates, at one of 
the stations of the Commonwealth Edison Co. 

Coal mustzbe jadapted to) the combustion space in 
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the furnaces, or the furnaces must be adapted to the 
coal, if waste is to be avoided. As the chemical com- 
position of the coal enters into this problem, Table I 
is included. 


Table I. 
Fixed Volatile Heating value 
carbon, matter, per lb. of 
Class of coal. per cent. per cent. combustible. 
Anthracite .......... 92.5 to 97 3 to 7.5 14,000 to 14,800 


Semi-anthracite 7.90to92.5 7 to12.5 
Semi-bituminous 
Bituminous Illinois.. 


Bituminous Pittsh’gh. . 60 


14,700 to 15,000 
15,500 to 16,000 
13,500 to 14,800 
14,800 to 15,200 


. 75 to87d 12.5 to 25 
50 to 60 
to 7d 


35 to 50 
25 to 40 


HORSE POWER © 


EFFICIENCY PER CENT 


ASH CONTENT, PER CENT 


125 1.0 0.5 025° 
ive OF pe TA INCHES 


Fig. 1.—Influence of Size of Screenings on Capacity and Ef. 
ficiency of 500 hp. Boiler. 


Coals of different composition require different 
sizes of combustion space. The chemical characteris- 
tics that are most likely to affect the size of the com- 
bustion space required for a given set of conditions 
are the quantity and quality of the volatile matter. 
The quantity of the volatile matter is shown by its 
percentage as determined by the proximate analysis. 
The quality of the volatile matter is indicated approxi- 
mately by the ratio of volatile carbon to available 
hydrogen, and also by the oxygen content of the coal 
on a moisture and ash-free basis. 

‘The principal chemical characteristics of Pocahon- 
tas (bituminous caking), Pittsburgh and Illinois coal 
are given in Table IT. 


Table II. 
Pocahontas, Pittsburgh, Ilħnois. 
Item. percent, percent. percent. 
Volatile matter in moisture and 
ash-free coal ............... 18.05 34.77 46.52 
Fixed carbon in moisture and 
ash-free coal .............6. 81.95 65.23 53.48 
Volatile carbon in moisture and 
ash-free coal ............... 8.55 20.47 26.22 
Available hydrogen in moisture 
and ash-free coal .......... 3.96 4.70 3.96 
Ratio of available carbon to 
available hydrogen ......... 2.16 4.35 6.6 
Oxygen in moisture and ash- 
PCE coal A. wig csvset a es 3.32 5.59 10.93 


Table III gives the size of the required combustion 
space for the three coals and several sets of conditions, 
indicated by columns 1, 2 and 3. 

Roughly speaking, under the same conditions, 
Pittsburgh coal requires about 20% larger combustion 
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space than Pocahontas coal, whereas Illinois coal re- 
quires about 400 larger combustion space than Pitts- 
burgh coal. 

Table III. 
Completeness 
of combus- Rate of com- 


Cu. ft. of combus- 


tion, per sq. bustion, Ib. Excess of tion per sq. ft. of 

ft. of unde- per sq. ft. of air, grate area. 

veloped heat. grate per hr. per cent. * t t 
(1) (2) (3) (4) (5) (6) 
5 50 50 2.7 2.9 4.3 
3 50 50 3.2 3.7 5.3 
2 50 50 3.6 4.4 6.8 
1 50 50 4.0 5.6 8.9 
0.5 50 50 4.8 6.8 11.9 
5 25 50 2.0 22 3.5 
3 25 50 2.3 2.7 4.35 
2 25 ot) 2.7 3.1 5.1 
1 25 50 3.4 4.0 6.2 
0.5 25 50 4.0 5.0 7.1 


7 Pittsburgh, t Illinois. 


That the size of the combustion space does not 
increase in direct proportion to the percentage of vola- 
tile matter `n the coal is shown graphically in Fig. 2. 

Both Figs. 2 and 3 are plotted from data given in 
Table III. The curve of the upper group of Fig. 3 
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RATIO. OF COMBUSTION SPACE TO GRATE AREA, 
CUBIC FEET PER SQUARE FOOT OF GRATE AREA 

Fig. 2.—Curves Showing Relation of Combustion Space and 
Grate Area to Volatile Matter in Coal. 


RATIO OF VOLATILE CARBON 
TO AVAILABLE HYDROGE 
> 


gives the relation between the size of combustion space 
and the product of quantity times the quality of volatile 
matter from one degree of completeness of combus- 
tion indicated by the figure near each curve. It may 
be said that for complete combustion the size of the 
combustion space varies directly as the product of the 
quantity and quality of the volatile matter, as given in 
Table ITT. 

To determine whether or not coal of the right com- 
bustion is being burned in a specific furnace, measure 
up the combustion space im thesfyrnaces, have a de- 
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tailed chemical analysis made of a fair sample of the 
coal to be burned, and check them against the data 
given herein. If a new power plant 1s contemplated, 
be sure that the combustion space is designed for the 
coal which can be bought to best advantage. 


INFLUENCE OF MOISTURE. 


Moisture in coal reduces the steaming efficiency. 
One per cent of moisture means a loss of 13 B.t.u. per 
pound of coal in superheated vapor in the smoke 
gases. It also decreases the capacity of the furnace, 
due to lowering the rate of combustion. 

Although moisture is a great and uncertain variable 
and the producer can exercise no control over this 
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Fig. 3.—Curves for Proportion of Combustion Space and Graté 
Area for Various Coals, Based on Tabie lli. 


factor, still the purchaser should protect himself 
against excessive moisture, by stipulating an amount 
consistent with the average inherent moisture in the 
coal, and proper penalty should be fixed for delivery 
in excess of the amount allowed, a corresponding 
bonus being paid for delivery of less than contract 
amount. 
THE ASH PROBLEM. 


The amount of earthy matter or ash is of consid- 
erable importance in fixing the heating value of the 
coal, since the heating value of the combustible is prac- 
tically constant. The effect of ash on the heating 
value of Illinois screenings as fired under a B. & W. 
boiler, with chain grate, is shown in Fig. 4. This 
value varies with the different types of boilers, grates 
and furnaces, but is substantially as illustrated. The 
amount of refuse in the ash pit is always in excess of 
the earthy matter as reported by analysis, except 
where the amount carried beyond the bridge is very 
large. 
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The maximum allowable amount of sulphur is 
sometimes specified, since some grades of coal high in 
sulphur cause considerable clinkering. But sulphur is 
not always an indication of clinker-producing ash, and 
a more rational procedure would be to classify a coal 
as clinkering or non-clinkering, according to its be- 
havior in the particular furnace in question, irrespec- 
tive of the amount of sulphur present. Ash fuses be- 
tween 2300 and 2600° F. and if the formation of 
objectionable clinker is to be avoided, the furnace must 
be operated at temperatures below the fusing tempera- 
ture. Several large concerns insert an “ash fusibility” 
clause in their coal specifications. 

For many months the ash problem has been accen- 
tuated bv the delivery of “dirty” coal. It has been 
found from reliable sources that the coal received in 
many of the largest power plants has increased by 5 to 
10% in ash, and has decreased in heating value by 
8 to 12%. Many good authorities state that the 
amount of coal consumed in their plants has increased 
10%, due entirely to the inferior quality of coal re- 
ceived today as compared with that received two 
years ago. 

There is no excuse for this “dirty” coal. The rail- 
roads, during the past year, have been burdened with 
hauling 30,000,000 tons of worthless dirt that anyone 
can dig from the back-door yard or have from the 
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Fig. 4.—Influence of Ash on Fuel Value of Iilinols Screenings; 
Used on Chain-Grate Stoker. 
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rock-pile, for the asking. These 30,000,000 tons ot 
dirt have not only cost the power plant operator $120,- 
000,000, but deprived him of 30,000,000 tons of real 
coal. The remedy for this condition is to be found in 
determined individual and co-operative insistence upon 
clean coal, and in the establishment of government 
coal-sampling stations to check the product of each 
mine as to quality and effectiveness of preparation. 


HEATING VALUE OF COAL. 


A discussion of the heating value of coal has been 
purposely left until the last, as this is the most obvious 
of all the factors ‘entering intocdts<selection. 
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The heating value of coal as determined by a sam- 
ple burned in an atmosphere of oxygen does not give 
its absolute commercial evaporative power, since this 
depends largely upon the composition of the fuel, 
character of grade, and condition of operation, as 
already outlined. In large plants, where a number of 
grades of fuel are available, it is customary to conduct 
a series of tests with the different grades and sizes, 
and the one which evaporates the most water for a 
given sum of money, other conditions permitting, 1s 
the one usually contracted for. In designing a new 
plant, particular attention should be paid to the per- 
formance of similar plants already in operation, and 
the fuel and stoker should be selected which are found 
to give the best returns for the money. 

However, there is no reason why the power plant 
operator should not know the number of B.t.u. in the 
coal which he puts into his furnace and every reason 
why he should know. The evaporation of so many 
pounds of water per pound of coal does not in and of 
itself indicate efficiency. The equivalent evaporation 
of 8 lb. of water per pound of dry coal would repre- 
sent 70'4% efficiency, if the coal contained 11,000 
B.t.u. per pound, but the same evaporation with a coal 
of 14,500 B.t.u. heating value would represent only 
5314o efficiency. Therefore, analysis of the heating 
units in the coal is essential to a knowledge of its 
value. 


PURCHASE OF CoaL UNDER SPECIFICATIONS. 


Engineers differ as to the specifications to be used 
in purchasing coal. Some favor a system of bonus 
and penalty on ash basis only; others favor a system 
on B.t.u. basis only. Much can be said on both sides. 
but undoubtedly the safest system is a combination of 
the two. With such a system, a proposal is made by 
the contractor, stating price, B.t.u. and ash content. 
Samples are taken each day of the coal furnished and 
a bonus is paid for B.t.u. content exceeding stipula- 
tion, the bonus being the same percentage of contract 
price that the excess B.t.u. is of the specification value. 
A corresponding deduction is made for coal falling 
below the specifications and in some cases a lower 
limit is set below which the coal may be refused at the 
purchaser's option, with the further stipulation that 
continued failure to supply coal within the specifica- 
tion limits will forfeit the contract. 

For each per cent which ash falls below analysis a 
bonus is allowed. Generally an increase of 2% in ash 
content is allowed without penalty, above 2% a penalty 
is deducted according to a sliding scale. 

It is.only possible to be sure that the coal is being 
bought of fairly uniform characteristics by making an 
analysis of it as delivered. Two carloads of coal may 
look alike but the same may vary 10% or more in 
B.t.u. and a difference of 10% makes a difference of 
from 8 to 10% in the value of the coal. 

All those power plant operators not in a position 
to make an analysis of the coal themselves have to do 
is to put an empty barrel in the boiler room and have 
the fireman throw in a part of a shovel of coal four 
or five times a day. At the end of a week or a month 
this coal should be taken out, mixed thoroughly, quar- 
tered, mixed again and quartered, until reduced to a 
size suitable to forward to the nearest testing labor- 
atory. By mixing it, a representative sample, which 
will indicate pretty accurately the grade of coal that 
has been burned, will be obtained, and from this the 
efficiency of the boilers can be determined. 

In entering upon a ccntract, it should be remem- 
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bered that the important items to be considered in the 
specifications are: 

(1) A statement of the amount and character of 
the coal desired. 

(2) Conditions for delivery. 

(3) Disposition to be made of the coal in case it is 
outside the limits specified. 

(4) Correction in price for variation in heating 
value and in moisture and ash content. 

(5) Method of sampling. 

(6) By whom analyses are to be made. 

In conclusion, it is not easy to select the proper 
coal for any given plant. But there is no factor in 
power plant operation which will so well repay proper 
attention. 

(To be continued.) 


PLATINUM PRODUCED IN ALASKA BRINGS 
HIGH PRICES. | 


Precious Metal Discovered in Widely Separated Regions— 
Lead and Zinc Output Decreases. 


The production of platinum in Alaska shows that 
that metal is being produced in several widely sep- 
arated regions. The first shipment of the metal out 
of that country was made in November, 1918, amount- 
ing to 133 oz., valued at $13,557—-more than $100 per 
oz. Of this output, 105 oz. came from the Ketchikan 


district, 22 oz. from Seward Peninsula, and smaller. 


amounts from Copper river region. 

The domestic mine output of lead and zine de- 
creased in 1918, according to C. E. Siebenthal, in a 
statement just issued by the U. S. Geological Survey, 
Department of the Interior. The lead and the recov- 
erable zinc of ores mined was approximately 563,000 
tons and 627,000 tons, as compared with 651,156 tons, 
and 711,192 tons in 1917. The lead available in the 
United States is 540,000 tons against 515,258 tons in 
1917. The output of spelter from domestic and for- 
eign ore was 525,600 tons, compared with 669,573 tons 
in 1917. Spelter from foreign ore decreased to 23,300 
from 84,976 tons in 1917. The apparent domestic 
consumption of spelter was 440,000 tons, compared 
with 413,984 tons in 1917. The consumption figures 
of both lead and zinc include the metal shipped abroad 
for use of the American Expeditionary Forces. The 
average price of lead at New York was 7.6 cents a 
pound during 1918, and of spelter at St. Louts, 8 cents 
a pound. 


ELECTRICAL DISTRIBUTION PROBLEMS 
DISCUSSED. . 


Empire State Gas and Electric Association Considers 
Many Phases of Problem. 


A meeting of the electric distribution section of the 
Empire State Gas and Electric Association, held Jan. 
17 in Schenectady, N. Y. At this meeting, which was 
well attended, a number of timely topics came up for 
formal as well as informal discussion. 

The problem of providing work for partially dis- 
abled men has been anticipated by the association and 
considerable discussion took place as to the disposition 
of these men in line work. Transformer loading was 
another matter that came up, .as was also that of 
transformer banks, the interconnection of feeders and 
the marking of poles. 
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Power and Torque in Electric Motors 


Third of a Series of Articles Discussing the Principles of 
Different Types of Motors From a Common Standpoint 
— Power and Torque of Polyphase Induction Motors 


By JUSTIN LEBOVICI 


Lack of clear understanding of the action of alternating-current motors ts due largely to failure to consider their prin- 


ciples on a common basis applicable to all classes of motors. 


In this series of articles Mr. Lebovici presents a discussion of 


power and torque of different kinds of motors based on the principles of the direct-current motor and of the static trans- 


former. 
induction motor. 


The fundamentals were reviewed in the first installments and applicd to the direct-current motor and partly to the 
The present installment continues discussion of the polyphase induction type. 


These articles should be read 


in connection with the author’s two series of articles on alternating-current motors and windings published in our issues 


during IQIÓ. 


electric motors in the first article, we developed 
in the second one the formulas for the power 
input and power output and for torque in direct-cur- 
rent motors, and also discussed the development of 
torque and the relations during normal running con- 
ditions of the polyphase induction motor. We will 
therefore continue consideration of this latter type 
of motor. 
(c) Analytical Derivation of the Equivalent Circuit. 
It has been shown that along the axis of the stator 
phase S, the flux of mutual induction induces by 
transformer action the emf. Ep; similarly the leakage 
flux induces through its pulsation in the same axis the 
emf. Zx. 
The total emf. induced by pulsation along the axis 
of this phase is, as expressed in complex quantities, 


A FTER reviewing the fundamental principles of 


According to equations (21) and (24) we will gen- 
erate through rotation the emf. 

— fr/f (Exp = jIzxa) Serre re ee a ee ee ee ee ee (30) 

As previously shown, the emf. Ep combines with 
- the emf’s of rotation acting in the same axis to form 
a resultant which has to balance the secondary im- 
pedance drop along the axis under consideration. 

We have then 

Ep — (fr/flEp + (fr/f)jlexe = Ia (re + jxe) 
or (1 — fr/f) Ep = Ir [r + jxe (1 — fr/f)] 
or SEp = Is (12 + SMa) EE A P EEE E EA (31) 


or 


Transferring from complex quantities to absolute 
values, we have 


E 
72 
v(: +a 


L le 
TINT 


ones use aia gh ae a A Rea E en ae eaeS ees (32a) 


Fig. 35. 


or identically the same equation as (27) or (28). 
Expressing the secondary emf. and current in 
terms of the primary winding we obtain 
Ep == keby Ox hws ae ee Came acewaes (33) 


Where pe. and u; are the ratios of voltage and current 
transformation, respectively. 

For phase-wound induction motors having m, 
primary phases, m, secondary phases, W, turns per 
phase primary, W, turns per phase secondary, and 
fz, and fz’, the winding factors respectively, we have 


mW, fu, = 
Hi = mW, fw (O e E ees ss @@e# e@eeeeeerseeseeerhmievseeerse#eeee#ee@ & 35) 
Wi fur 
Me = Wz fw: eso@eeevoesvevwseeeeeenvneewvreseeeeeeeseeeveseeeeseve (36) 


The ratio of transformation for the rotor con- 
stants will be 
mW)? fui? 
BEE leki = mW? fwg ee ee eee EEO eee eee ee ee a (37) 


For squirrel-cage motor substitute in formulas 
(35), (36) and (37) as follows: 
IVa =1/2 fw, =I m.=2 N,/p 
where N, is the number of rotor conductors and p 
the number of poles in the stator. 

We then obtain from (35), (36), (37) 


i MN TOPIN yan ok oe as aa Se eR AES ES (38) 
hema TEs. ss reta nRT ENANSA ER (39) 
psm Na T PIN 5: ietie 40) 


Substituting in equation (34) we obtain 


E 
I'a = mea are E e E AE AA (41) 
a) te 


The stator current is the vector sum of the magne- 
tizing current 
Im = Ey (ga — jba) and the load current I's 


or (sce Figs. 35 and 30) 


r,%, 


Xe 
“FOU UU | (hme 


Ve a) h ) 
<M 
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I = Im 4 Ih EEEE E E E E E E E EE E joie E E E E EE (42) 
The applied emf. V, per phase 
V; = fi + i (ri + jx1) oie tS are hare ewe Bie blew Sei alee ee as (43) 


Hence we come to the familiar equivalent circuit 
of a polyphase induction motor shown in Figs. 35 and 
36. The above relations can be further transformed 
as follows: 


From (41) E, = I: A ETETE (41a) 
E 
From (42) Iı = Eya + = EET EERE (42a) 
: 12 : 
Substituting (41a) and (42a) in (43) 
21 
V; = BA(: + N + yn) E E E E aah ae hike ae) eam vats (43a) 
Neglecting ya 2, we obtain 
Vis, 
a= zo» Soin Oe cies Lire soph T E EE A EEA (43b) 


Transferring from complex quantities to absolute 
values, we have 


E= Vi |G) 
Ve) T zi +a’) 


(d) Power in Polyphase Induction Motors. 

The power input Pp, into the rotor along the axis 
of the stator phase S, measured in watts is given in 
the same way as in the case of the direct-current 
motor (see equation 15) by the relation | 


be Asada ee ee (43c) 


n e pds COSE yd) T esata it (44) 
Generally for m, secondary phases the total rotor in- 
put will be 

Py=m, Epl; cos (Ep, lo) ccveccvcceves (45) 


But equation (26) can be also written 
=f—(f/f)=Ey—(Es/Ep) 
and from Figs. 29 and 32 
(Es =E) cos (Ept) Sle tp-saeaees rani (47) 
or 
E,(E,—E,)/E, cos (Ep, [,)=I,r, 


== $F COS: (Fan dia) ie sen bale oe wwe Mangoes (48) 
From (48) 
FE, cos l Ept) LS occ ccc ccc ccccens (49) 
Substituting (49) in (45) we have 
Py=m,1,? (r:/s) =m, (T/S) cece eae (50) 


The power output P is given by the general 


formula (5) 
Pm, El COS: (Ern, la) iimcatinae dae as (51) 
From equation (46) 


| ad E ey eee ee eee ee eee ee (52) 
or E, cos (E;, 1,)=E, (1—s) cos (E;,I,) ...(53) 
but according to (49) 

Ep cos (Ep, 1,)=E, cos (E,,1,)=I, r2/s..(54) 
Substituting (54) in (53) we have 

Er cos (Enli) =(=] 14/8 ied sawed: (55) 
Substituting (55) in (51) we have 

P=(1—s) m, 1,? r,/s=(1—s) m, I. 1',/s 

=(1—s) P, (56) 

Equation (56) for the rotor output includes the 
bearing friction and the windage losses. Equation 
(50) for rotor input includes the power lost in heat 
developed in tħe rotor winding, as can be seen by sub- 
tracting (50) from (56) 
P, —P=m, 1? r,/s—m, l? r:/s+m, 1? r; =m, I 2 Te 

To obtain the total input into the motor we have 
to add to the rotor input P, the power lost in heat in 
the stator winding m,/,?r, and the iron losses. 

The torque at the speed n is obtained from equation 
(56) by the application of equation (9). 

When the induction motor runs free the current 


e > o s è 0 o o où ‘oo @eetkes¢8se#estee sé 
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I, need be only small and in consequence the counter 
emf. E, is nearly equal to the impressed emf. Ep. The 
speed n, at which E, becomes equal to E, or the fre- 
quency fr equal to the frequency f is called the syn- 
chronous speed. 

Hence equation (26) 

s=(f—fe) f 

represents the drop in speed when the load comes on 
in percentage of the synchronous speed. This quantity 
has been given the name “slip.” 

. It has become customary to express the torque of 
induction motors in “synchronous watts,’ a term 
which means the watts which would be required to 


give the torque if the motor were running at synchron- 


ous speed. 

At synchronous speed (1—s) becomes I, for so, 
and the expression (56) for the torque in synchronous 
watts Tsyn becomes identical with equation (50) 

Fra mols T/S =Ma ara dary eieiei Sea (57) 
Substituting the value of /, from equation (32a) or 
(41) we have 


Utilizing equation (43c), we obtain the synchronous 
torque in watts at any slip $ 


mı V;? a 
T syn = {f Wwe f © ae a e ee ee ee (59) 
(+3) +(+) 
According to (56) the vutput P 
Mı Vir’ (- = z 


P = Tyn aa Gera) EEE (Li) 


In Fig. 37 are shown the torque-speed curves with 
different resistances in the secondary. In curve r, =I 
the secondary resistance is small. In curve r!,=4 
the resistance is four times and in curve r!,=8 the 
resistance is eight times greater than in curve r!,=I1. 
The maximum torque remains the same, but the speed 
at which the maximum torque occurs changes. In 
curve r',==8 it will be noticed that the maximum 
torque occurs at start and drops off rapidly as the 
speed increases. It is evident that.the resistance r}, 
may be part of the rotor winding itself or may be 


external to the rotor winding and connected to same 
by proper leads. 

It is interesting to find the value of the maximum 
torque. The condition for maximum torque will be 
obtained by differentiating-and equating to zero equa- 
tion (58) 

d Tsyn/d s=oO 


100 


The result of such differentiation 1s approximately 

T mi Vi’ | 

lee Cry 
showing that: The maximum torque or pull-out 
torque of a polyphase motor is independent of the 
rotor resistance and varies inversely as the primary 
resistance as well as primary and secondary leakage 
reactance. The slip at which the maximum torque 
occurs is given by the equation: 

ri, 

= i aang en ee ee , 
To find the value of the maximum output, equation 
(£o) may be differentiated and equated to zero or 

d P/d s=o 
By neglecting certain small quantities the result may 
be shown as approximately 
_ m, V,’ 
Se= [ira + r'a) + (ra H ra) (ai Fea ee) 


We see that the maximum output or pull-out horse- 


Fig. 38. 


power of a polyphase induction motor is a function of 
the secondary resistance while- the pull-out torque 
is not. 

(e) Efficiency of a Polyphase Induction Motor. 

The efficiency of the motor, as of any other ma- 
chine, is the output divided by the input. The input 
equals the output plus the losses in the motor, or 

Output OOOO 

Efficiency = Output + Fe + FF W F miin + miar: 
where F,=iron losses, 

F and W= friction and windage losses, 
m,1?,r,=heat losses in the,stator copper, and 
m,l*,?r',=heat losses in the rotor copper. 

The maximum efficiency will occur (the same as 
in a transformer) at a point where the no-load losses 
are equal to the load losses: i 

mI’? (ritr) 

Thus it is seen that the efficiency of the polyphase 
induction motor depends to a very large extent upon 
the resistance of the secondary circuit. 

(f) Starting Torque in Polyphase Induction Motors. 

The starting torque T, in synchronous watts (or, 
if we divide the value of the torque in synchronous 
watts by 746, in synchronous horsepower) is obtained 


from equation (59) if we make s=1. We have 
m1Viir's 
Tt == Tayn (9-1) = (ry ra) + Ga + 25s)! 


but 
Vi 


Viner) + atm) 


Ix 
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is nothing else but short-circuited or locked primary 
current value at full voltage, for which we will use the 
letter I k- 
Tae =m Ikr; E ee E ae E E E E E (63) 
In considering the best starting condition the cur- 
rent taken from the line at the moment of starting 
(A) and the watt-seconds used up during the starting 
period (B) ought to be considered in connection with 
the speed-torque curves shown in Fig. 37. 
Limiting the starting current to K times full-load 
current, we have 
Ir=K I, 
and substituting (64) in (63) 
Tamm K D ry rreran a haaa (65) 
We had before in (57) 
T syn = Mg]? of o/SH= MT? T/S oeenn (65a) 
Combining (65a) with (65) and noting that in 
starting s=I, we can write 
T st==SK?T ayn ee ee ee ee eee eee ee (66) 
We will consider briefly the starting of polyphase 


Fig. 39. 


induction motors by the various methods in common 
use, assuming that, in order not to reduce the efh- 
ciency of the motor too much, the rotor resistance will 
be so chosen that the slip does not exceed 4%. In line 
with many central-station regulations we will limit the 
starting current to three times full-load current. 

(a) Starting with primary voltage reduced by 
means of ohmic resistance in series with the primary 
winding. 

Substituting in (66) s=0.04 and K=3, we obtain 

T 5 =0.04 X 3?T syn=0.36 T syn 
or about one-third normal full-load torque in starting 
with three times full-load current taken from the line. 

(b) Starting with primary voltage reduced by 
means of an autotransformer. 

The autotransformer reduces the voltage at the 
motor terminals and the value of the locked current in 
the same proportion. The primary of the autotrans- 
former will draw from the line less than the motor 
current in proportion to the reduction in voltage. 

For a 50-hp. squirrel-cage motor with a locked cur- 
rent 6.8 times normal, we will obtain three times full- 
load line current on approximately 66% tap. The 
rotor current will be greater by the ratio of trans- 
formation or 4.55 times normal. For a full-load slip 
we obtain by substitution in (66) 

T ot = 0.04 X 4.55? X Tayn=0.8 T syn. 
This is more than twice as much torque as by 
method (a). 
(c) Primary voltage reduced by connecting the 
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primary winding in star for starting and delta for run- 
ning. The number of primary turns in series between 
the lines is thus increased by 73%, the starting torque 
and starting current are cut down to one-third of their 
full-voltage values. 

(d) Phase-wound rotor with external resistance 
inserted in the secondary by means of slip rings. 

It can be seen from Fig. 37 that increasing the 
secondary resistance r’, raises the starting torque until 
the starting torque reaches the pull-out torque; a fur- 
ther increase in resistance lowers the starting torque 
again. 

ge os order to obtain the value ‘of r?, which would 
give the maximum torque at standstill, we have to 
make s=1 in equation (63) and we obtain 

ney = Vrt Orit)? , 
(g) Self-Starting Motor Shown in Fig. 38. 

Many attempts have been made to combine the 
starting characteristics of the high-resistance rotor 
type of induction motor, in a motor having high efh- 


Fig. 40. 


ciency when full load is reached. The following 
scheme has been very successfully applied in motors 
between 5 and 100 hp. 

The stator in this motor is the same as in any 
standard polyphase induction motor. The rotor is 
phase wound. Each rotor phase is made in several 
parts 4, A, A., as shown in Fig. 38. The wire used in 
sections A, 4,, A, is nonmagnetic, but the specific re- 
sistance of the wire used in section A is different from 
the specific resistance of the wire in sections A,, 4, 
In starting, the winding sections A, 4,, A,, are in 
series, and their combined resistance so selected that 
the desired starting characteristics are obtained. After 
the motor reaches a predetermined speed a centrifugal 
switch closes the points x, +, x, in Fig. 38, the motor 
continuing to speed up with connections shown in 
Fig. 39, until the centrifugal switch operates again, 
closing switches y, y, y in Fig. 38 and the motor has 
reached its normal operating rotor connections shown 
in Fig. 40. In Fig. 40 the phases 4, B, C; A, B,, C; 
A, B}, C, are connected to independent circuits giv- 
ing a very low secondary resistance. 

The speed-torque and speed-current curves during 
the period of acceleration are shown in Fig. 41. 

(h) Heating of the Rotor Windings During the Start- 
ing Period. 


The specific heat capacity of the metals used in the | 


construction of squirrel-cage and phase-wound rotors 
are given in the following table: 
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Drass catied eaten des 0.094 
Copper ..... 0.094 to 0.101 
Nickel ............. 0.109 | 
PIN: cai Madees anata 0.056 f Use in the form of alloys 
ZINC 394 et a ranana 0.095 


Calling W the weight of a certain part of the 
winding in lbs., ¢ the temperature rise per second in 
degrees centigrade, c the specific heat capacity, the 
gram-calories generated in a certain portion of the 
winding is given b 

cX (W/2.26) XtX 1000 
or, making on an average c==0.094, we can write 
Watts X0.2388—0.094 (IV /2.26)t 1000 ...(68) 
Calling W» the watts per pound or (Watts/W) we 
obtain from equation (68) 
t=W »[ (0.2388 X 2.26) (1000 0.094) ] 


t= Wr/I74 verse eee. sence eee ween ene (69) 
Knowing the time necessary to bring the motor up to 


or 


‘speed, and dividing the time to start intg several 


periods, we can by repeated application of equation 
(69) find the temperature of the winding at the end 


Fig. 41. 


of the accelerating period. The temperature t ought 

to be lower than the temperature which will affect the 

insulation or solder used in the rotor construction. 
(To be continued.) 


NEW YORK JOVIAN LEAGUE HOLDS 
ANNUAL MEETING. 


The New York Jovian League held its annual 
meeting and luncheon on Jan. 7 in the Hotel McAlIpin, 
New York City, President J. M. Wakeman presiding. 
Louis D. Gibbs, county judge of Bronx County, was 
guest of honor, and in his address regarding the vital 
questions and general business conduct incident to war 
conditions and the change to peace, he pointed out 
that the two important factors during the period of 
reconstruction would be co-operation and co-ordina- 
tion. Those corporate interests which were unsuc- 
cessful and which are now struggling for existence 
were those which had aroused the enmity of the public. 
Judge Gibbs also proved beyond a doubt that the anti- 
eke of Bolshevism, in fact, the cure, is to treat labor 

airly. 

Preceding the address by Judge Gibbs, the follow- 
ing officers were elected for the ensuing year: Presi- 
dent, James M. Wakeman; vice-president, James R. 
Pollock and Walter Neumuller; secretary, J. Wynne 
Jones; treasurer, Lawrence L. Strauss; directors, Ar- 
thur Williams, James R. Strong, James H. Betts, 
George Williams, Frederic.H.,. Leggett and Frederick 
S. Hartman; publicity director, H. W. Casler. | 


102 e aa 


GAS STREET LIGHTS REPLACED BY 
ELECTRIC LIGHTS. 


San Francisco Improves Lighting of Van Ness Avenue— 
Concrete Combination Trolley and Lighting Poles. 


The City of San Francisco recently decided to 
replace the gas lights on Van Ness avenue with elec- 
tric lights at the same time that the Municipal Street 


Day View of Old Gas Lamp Post and New Concrete Combination 
Trolley and Lighting Pole Before Fixtures Were Installed. 


Railway was being constructed on that avenue. As 
the construction of: the railway required that trolley 
poles be installed along the curb, the Engineering 
Department designed the trolley poles to serve as elec- 
troliers as well as trolley poles. These poles are of 
reinforced concrete and consist of a simple shaft with 
ornamental top. In connection with the conduit which 
was installed for the trolley feeder cables, a line of 
electric light conduit was installed. 

The old lighting system consisted of three triple- 


Night View of New Lighting Along Van Ness Avenue, Sari 
Francisco, Cal. 


top gas lamps per block from Market street to Vallejo 
street, giving a nominal candlepower not exceeding 
500 per block. From Vallejo street north, the lighting 
system formerly consisted of only one electric arc 
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lamp per block, giving actually 300 cp. per block. 
Five hundred 250-cp. tungsten lamps, located 2 
to the pole and 16 to the block, now give a total of 
4000 cp. per block, in place of the 500 furnished by 
the gas lamps, and 300 by the old arc lamps. The 
lighting circuits are arranged so that the lamps on 
alternate poles may be extinguished when desired. 
Under the old system of lighting it was dangerous 
for a pedestrian to attempt to cross the street be- 
cause of the heavy automobile traffic. Now the entire 
street is flooded with evenly distributed light and the 
appearance of the street as well as the public safety 
has been greatly enhanced. The night view is actually 


‘much better than that shown in the accompanying cut. 


ENGINEERS IN THE WAR AND AFTER— 
ELECTRIC ROAD TRAINS. 


Engineers Have Come Rapidly to the Front—Electric 
Highway Trains to Facilitate Reconstruction. 


Col. R. E. B. Crompton, in his recent presidential 
address to the Junior Institution of Engineers in Lon- 
don, England, discussed “What the War Has Done 
for Engineers, and the Part Engineers Have to Play 
in Reconstruction.” He said that the war demands 


_had greatly improved the status of the engineer in 


every department, whether it had been in the design- 
ing of new forms and of the organization of the 
manufacture of munitions, or their transport and 
utilization in the fighting line; in all of these the engi- 
neer had more than held his own. One year of war 
showed that nine-tenths of the work was essentially 
the work of the engineer. In every department of 
Government work, engineers found themselves forced 
to the top, their advice eagerly taken, and in all the 
great branches of engineering the natural leaders of 
engineering took their proper position as administra- 
tive heads. of departments. The status of engineers in 
regard to the body politic had reached a point which 
it would have taken many years to reach if it had not 
been for the war. The war had been the crucial test 
between the workers and the talkers, and here, at any 
rate, the workers had won. | 

In considering the work to be done in connection 
with reconstruction, Colonel Crompton placed first in 
order of importance road construction, and this led on: 
to the vehicles using the roads. He referred to the 
saving that could be effected by using road trains on 
the Renard principle, if and when the Government 
extended the electric supply to the whole of the rural 
districts. If and when road vehicles could be driven 
by power derived from a side wire by a trolley pole, 
very great economy and low dead weight of the pro- 
pelling vehicles could be obtained, as the weight of the 
electric motor and its gearing was much less than that 
of the gasoline engine with its supply of fuel and cool- 
ing water, or in the case of the steam unit of the boiler 
and steam engine. 

Colonel Crompton said his most advanced idea was 
that it would be wise to develop the use of electrically 
driven road trains, each train consisting of four three- 
axle vehicles. It would be possible to load each of 


these axles to 8 tons, or a total moving weight of train 


close on 100 tons, without the road crust being stressed 
in excess of what was now the case when a motor 
truck, with back axles loaded to 8 tons, passed over it 
at the same speed. The speaker said that he did not 
propose to avail himself of such extreme figures, but 
he thought that the subject of road trains, combined 
with electric driving, merited (careful consideration. 


January 18, 1919. 


103 


TTL U TUTE UIC LUCA LU Uo LAG LR eR ULLAL CUE ULL CU LB UU HULU UM ULC 


Editorial Comment 


e LUGO TO EAH TEETER 


Turbines and Some Phases of Central- 


Station Operation 


T WAS the central station, the concentration of 
| large amounts of power in a given space and 
the economy of large units that such an ar- 
rangement made possible, that created the demand for 
the large steam turbines that have grown and grown 
in size to those of 70,000 kw. that exist today. And 
power applications other than central station have 
taken to the turbine as it became available and appli- 
cable to their requirements. 

Steam turbine development has, however, made 
progress not only in the direction of larger capacities, 
some units of 60,000 kw. were placed in service and 
70,000 kw. units were ordered during the last year, 
but also in the smaller units. Steam turbines of 
7.5 kw. are now available for the many and varied 
applications such as main unit drive in the small plant, 
for the driving of auxiliaries such as pumps, fans, 
stokers and line shafts. The availability of the small 
turbine changes the complexion of the isolated plant 
situation entirely as it also offers the large power plant 
an excellent opportunity to adopt a desirable arrange- 
ment of auxiliaries by drive of motor and turbine that 
is at once flexible and economical. 

One of the most noticeable facts of the last year 
was that a number of large steam turbogenerator 
units were installed by isolated or industrial plants. A 
number of steel mills and powder plants placed in 
service in their own plants turbogenerators of 15,000 
and 20,000 kw., which it 1s understood are the largest 
individual units installed so far outside of central sta- 
tions. Although these were perhaps exceptional cases, 
because of the heavy demands of the war, there is 
every reason to believe that the very large manufac- 
turer using much power in his undertaking will tend 
more and more to utilize the steam turbine with its 
high efficiency and operating economy. It might be 
pointed out here that while the size of a steam turbine 
plays an important part in deciding upon the water 
rate or coal consumption per kilowatt-hour, the load- 
factor also plays a vital part; and the higher load- 
factors of the central stations as compared to the 
average isolated or industrial plant contribute to the 


economy of the former more than is generally appre- 


ciated. 

The adoption of the steam turbine in large capaci- 
ties, or small capacities even, by isolated plants brings 
up a problem that deserves consideration. A power 
plant of 10,000 kw. or more is one that the central 
station in the neighborhood may look upon with 
rivalry or with equanimity, as the case may be. But 
such a plant may in many cases be of considerable 


use, because making interconnection with the central 
station feasible and desirable. 

The making of steel, or other industrial process, 1s 
an art in itself. Into this art or process enters the 
consumption of power. The production of electric 
power is also an art or science in itself, and only when 
so treated is it most economically obtained. There- 
fore, in these days of specialization one would rather 
be led to expect that the manufacturer of steel or 
whatever it is would be content to confine himself to 
the making of steel, leaving to the manufacturer of 
electric service the production, distribution and sale 
of power. Usually the steel manufacturer makes his 
own power because it is cheaper to do so. If it were 
cheaper to purchase it he would. The logical place for 
a power plant supplying a steel mill is usually at the 
steel mill, the center of gravity of the load, provided 
other conditions are favorable. 

Central-station service today implies not neces- 
sarily one centralized station but rather generating 
stations conveniently and judiciously located at 
various load centers and so interconnected and their 
output co-ordinated that there exists a unified system 
of diversified load, straddled peak with higher load- 
factor and better utilized equipment than would obtain 
were each power plant of the system isolated and 
independent. It is these things that contribute so 
materially to the operating economy of central-station 
service. Would it not then be a logical conclusion, 
therefore, where a 10,000 or 20,000-kw. isolated plant 
exists in proximity to a central-station system, to sug- 
gest that the manufacturer of power—the central- 
station company—might to the advantage of itself and 
the manufacturer of steel or other commercial prod- 
uct, own or lease and operate such isolated plant? To 
do so would remove ‘from the manufacturer the 
responsibilities and troubles that go with a power plant 
to whom the production of power is only a means to 
an end. With such a plant tied-in with the public 
utility system, the load-factor of the so-called isolated 
plant would in all probability be increased, resulting in 
increased economy and lower cost of operation and 
lower energy costs therefore. And there would be 
a further gain in that reserve capacity would be 
available for emergency or normal growth. Such an 
arrangement, where feasible, is advantageous alike to 
both parties and the country in general, because saving 
coal, reducing duplication of purpose and effort, and 
lowering cost of doing business. 

The worst that can be said of many an isolated 
plant is that it is isolated. The economies that would 
accrue were it tied-in with other neighboring plants 
do not materialize. „Many of these plants are, of 
course, notin first-class condition, are not scientifi- 
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cally operated, nor are operating conditions favorable. 
Interconnection tends to overcome all these things and 
improve matters generally. Production of power is 
an undertaking that requires, and deserves, specializa- 
tion. A power plant located at the center of gravity 
of its load is often the logical solution. But such a 
power plant, if leased and operated by those special- 
izing in the production óf power, would prevent econ- 
omy of operation being handicapped by lack of knowl- 
edge and absence of favorable circumstances. The 
war has proved that interconnection is not the 
monopoly of the utilities, but that utility and isolated 
plant can get together to mutual benefit. Let such 
instances multiply. | 


Reduction of Radiation Losses 


HE loss of heat by radiation is a loss that is apt 
T ta assume greater proportions than realized in 

most power plants. The loss exists just as long 
as there is heat to be radiated, unless preventive 
measures are adopted. And because this loss goes on 
silently, invisibly, insidiously, makes it none the less 
real. That the loss of heat by radiation is sufficient 
justification fer giving the matter of prevention 
serious consideration may be emphasized by mention- 
ing that every 1000 sq. ft. of exposed surface, at 
100-lb. steam pressure, results in a coal consumption 
of more than 300 tons of coal annually. 

The reduction of radiation losses is a simple mat- 
ter. It is a financial question of determining to what 
extent it is worth while to save heat lost by radiation. 
It is a matter of balancing the cost of heat lost against 
the cost of insulating exposed surfaces against that 
loss. The problem is one involving the cost of heat, 
the length of time the loss exists, and the cost of 
reducing the loss. It is not, therefore, a matter of 
eliminating radiation losses, which is scientifically as 
well as financially impractical, but of reducing them 
to an amount that pays. It does not pay to reduce 
vour radiation heat losses to such an extent that the 
cost of doing so exceeds the cost of allowing that heat 
to be lost, unless there are other factors involved. 

Because radiation losses are so easily reduced, 
they are classed as preventable. And no preventable 
loss should remain unprevented. And of the prevent- 
able losses, that by radiation is the one most easily 
overcome, and when once overcome, no other loss 
remains so long or so cheaply. In other words, money 
spent in the reduction of radiation losses is money 
well spent, and when once spent begins to save money 
without necessitating further expenditures to keep the 
investment sound. 

Elsewhere in this issue appears a rather complete 
article by Glen D. Bagley on the “Conservation of 
Heat Losses from Pipes and Boilers.” This article 
describes the results obtained by numerous experi- 
ments with covering exposed surfaces with various 
thicknesses of heat-insulating material. Data are pre- 
sented showing the cost of such covering balanced 
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against the cost of heat that would be lost were the 
surfaces not covered. Thus it is a simple matter of 
determining how far to go—to what extent it is profit- 
able to reduce your radiation loss from boiler drums 
and tops, brickwork, steam and hot-water lines, etc. 

As has already been pointed out, the reduction of 
radiation loss is a simple matter. No other loss can 
be so easily reduced, nor does it remain so for so long. 
Preventing loss from imperfect combustion necessi- 
tates eternal vigilance and capable watchfulness, for 
conditions are never long the same. Losses due to in- 
terference with heat transfer from the gases of com- 
bustion to the contents of the boiler never remain the 
same for long, for soot on the outside and scale on the 
inside of heating surfaces combine to lower efficiency 
and increase stack temperatures unless action is con- 
tinually brought in play to overcome them. Air 
infiltration through warped doors, leaky. and cracked 
brickwork is a condition that may come about at any 
instant, for a tight setting is susceptible to radical 
change. But radiation losses of exposed surfaces. 
when once attended to are attended to, if not forever, 
for a long time. In Mr. Bagley’s article an instance 
is given where a pipe covering that had been in service 
eight vears was found to have suffered no deteriora- 
tion in heat-insulating properties. 

While it is true that pipe covering and heat- 
insulating materials if properly applied remain efficient 
for long periods without deterioration, it is also true 
that they may easily suffer mechanical injury because 
What is worth 
doing at all is worth doing properly, hence surfaces 
that are covered should be covered properly, which 
means protecting them where protection is indicated 
as advisable. Around the setting, above fire doors 
where the slice bar is used for cleaning fires and 
breaking up clinker damage may be done the pipe 
covering above. Where the traveling crane may be 
expected to raise and lower objects in close proximity 
to pipes is another place where proper protection 
seems worth while. In such cases canvas wrapping 
that normally suffices might be augmented with a 
wrapping of sheet iron soldered or strapped in place. 

One fact brought out in Mr. Bagley’s paper is that 
although magnesia pipe coverings show practically no 
deterioration in heat-insulating properties after years 
of service, provided no damage be done them, there is 
an exception. Magnesia that has become oil-soaked 
does suffer a loss of heat resistivity or its ability to 
insulate. This fact should be borne in mind and oil 
drippings or contact with sources from which oil can 
reach the magnesia should be avoided. 

The radiation loss goes on as long as there is heat 
to be radiated. Because this loss is not spectacular or 
noisy like escaping steam but is instead invisible, silent 
and insidious there is a tendency to allow it to persist. 
To do so while adopting other fuel-saving measures 
such as instruments, etc., is equivalent to saving at the 
spigot and wasting at(the bung, 
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Electrical M achinery Manufacturers Meet—Kansas Law 


on Indeterminiate Franchises—Carbon Brushes Discussed 


ELECTRIC POWER CLUB HOLDS IMPOR- 
TANT MEETING AT CLEVELAND. 


Electrical Machinery Manufacturers Discuss Foreign 
Trade, Standardization and Kindred Topics 
of the Times. ' 


Closer co-operation with the Government on the 
part: of electrical manufacturers and the possibilities 
of foreign trade were the two dominant features of 
the first day's session of the Electric Club, in semi- 
annual session at the Hotel Statler, Cleveland, Ohio, 
Jan. 13, 14 and 15. The attendance was the largest 
for some time, there being over 85 men present, rep- 
resenting 38 companies. 

One of the pleasing features of the opening ses- 
sion was the enthusiastic and genuine vote of thanks 
tendered to C. L. Collens, president of the club, who 
during the war devoted a major portion of his time 
and energies in the service of the Government as 
chairman of the War Service Apparatus Committee of 
the electrical industry. 

The first session’s program included reports of the 
executive officers and standing committees, followed 
by addresses on “Industry’s New Contact With Gov- 
ernment,” by Walter Robbins, and “Co-operation 
With the Government,” by Gilbert H. Montague. At the 
afternoon session, following the report of the Club’s 
Board of Governors, there was a symposium on for- 
eign trade, in which papers were read as follows: 
“Combinations Under the Webb-Pomerene Bill,” by 
Gilbert H. Montague; “The South American Situa- 
tion,” by Philip S. Smith; “General Assistance Of- 
fered by the Bureau of Foreign and Domestic Com- 
merce,” by W. M. Strachan; “The Tariff,” by S. L. 
Nicholson. After a banquet in the evening, there 
were two addresses on “Terms of Payment,” by L. W. 
Lyons, and “Contract Forms,” by Hugh A. Brown. 

The Electric Power Club, made up of manufac- 
turers of electrical power machinery from all parts of 
the United States, has for its prime purpose the devel- 
opment and standardization of electrical machinery 
from the standpoint of technical design and only inci- 
dentally has to do with the commercial aspect of the 
electrical business. This week’s session of the Club 
was one of special importance, in view of the recon- 
struction problems now facing all industries. At the 
session on Jan. 14 prominent men of the industry 
were present and discussed freely the outlook for the 
industry and its immediate problems. 

Three facts were prominently brought out: First, 
that electrical machinery has not advanced in price 
level during the war in the ratio of costs of labor or 
cost of living. The electrical industry has not profit- 
eered, and its price reactions from war levels will not 
be acute nor rapid. Second, there are few lines of 
industry in which the cost of labor is relatively so 
large a part of the total cost as this. The price re- 
actions must turn largely, therefore, on what happens 


in the field of labor readjustment. It was the con- 
sensus of opinion of the meeting that no immediate 
sharp changes in labor costs are likely to occur, but 
that, on the contrary, wage reductions may not be 
expected until actual reductions in cost of living occur. 
Third, that it would be a serious mistake for the elec- 
trical industry to attempt to lower the price level of 
electricat machinery by lowering the standards of de- 
sign and performance. Great emphasis was placed by 
several speakers on the international fame of Ameri- 
can electrical equipment for reliability and efficient 
performance, and all member companies were urged 
not to jeopardize this reputation under any circum- 
stances by impairment of design quality, even though 
the possible pressure for price reduction at this time 
might create a temptation to do so. 

There is every probability of the electrical indus- 
try being one of the first to return rapidly to a peace 
footing of normat activity, as the absence of radical 
price inflation during the war gives the buying public 
confidence for the immediate resumption of peace 
buying on a large scale. 

A more complete report of the meeting will be 
published in our next issue. 


WESTERN ELECTRICAL INSPECTORS TO 
HOLD ANNUAL CONVENTION JAN. 28-30. 


Post-War Problems Meeting Arouses Considerable Inter- 
est—Conservation by Standardization 
Principal Topic. 


The fourteenth annual meeting of the Western 
Association of Electrical Inspectors will be held Jan. 
28, 29, and 30 at the Hotel Sherman, Chicago. This 
meeting has been properly termed the “Post-War 
Problems Meeting” and the principal topic of discus- 
sion will be the need of conservation and the methods 
of accomplishing it. A tentative program has been 
arranged which promises a very interesting presenta- 
tion of this and other subjects. 

The meeting will open Tuesday morning with an 
address of welcome by a representative of the city 
government, to which C. K. Creigier, of Chicago, 
vice-president of the association, will reply. The mem- 
bers will then be addressed by President Frank L. 
Lucas, of Toledo. Following the presentation of 
various reports Dana Pierce, chairman of the Elec- 
trical Committee, National Fire Protection Association 
will explain the “Making of Electrical Rules.” “The 
Validity of Ordinances Regulating the Sale of Elec- 
trical Devices and Materials” will be presented by 
Chas. W. Babcock, assistant city attorney of Milwau- 
kee, and J. B. Mac Neill of the Westinghouse Electric 
& Manufacturing Co., will explain the “Economy of 
Small Capacity Circuit-Breakers.”’ 

At the afternoon session the principal subject, 
“Conservation by Standardization” will be presented 
by W. Hio/Mermill,\ président, of the Underwriters’ 
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Laboratories. This subject, which is of vital import- 
ance to everyone connected with the industry, will be 
followed by a discussion of probable influence of such 
conservation upon the industry by J. S. Milhoit, of the 
Cutler-Hammer -Manufacturing Co., Milwaukee, and 
other speakers to be appointed by the Associated 
Manufacturers of Electrical Appliances. Dr. Morton 
G. Lloyd, electrical engineer of the Bureau of Stan- 
dards, will then explain the scope of and the new work 
done on the new combined National Electric Fire and 
Safety Code. 

A complimentary dinner to members will be given 
in the Morrison Hotel in the evening at which F. A. 
Barron, of the General Electric Co., Schenectady, will 
present a paper on “Time Lag in Motor Protective 
Devices.” William H. Blood, Jr., vice-president of 
the American International Shipbuilding Corp., is also 
expected to be present and describe the many features 
of the Hog Island shipyards. 

Wednesday morning will be devoted to the reports 
of special committees on subjects of interest to elec- 
trical inspectors. In the afternoon the members will 
visit the Underwriters’ Laboratories, 207 East Ohio 
street, Chicago. For this occasion special tests of 
electrical fittings and material will be run and a fire 
test made of wired-glass windows. 

Prior to the election of officers, Thursday morning 
a discussion of inspectors’ problems will take place. 
Members are requested to present these discussions to 
the secretary, W. S. Boyd, 175 West Jackson boule- 
vard, Chicago, in writing as far in advance of the 
meeting as possible. As the annual Automobile Show 
will be held in Chicago during the same week as the 
convention, the committee anticipating a great demand 
for hotel rooms, requests that members communicate 
as soon as possible with C. B. Giles, City Hall, Chi- 
cago, chairman of the committee on hotel arrange- 
ments, to insure suitable accommodations. 


CITIES SERVICE COMPANY BUYS COLO. 
| RADO PLANT. 


Doherty Interests Secure Control of Western Light & 
Power Co. of Northern Colorado. 


The Cities Service Co., affiliated with Henry L. 
Doherty & Co., has purchased control of the Western 
Light & Power Co. of Northern Colorado. Controlling 
interest was acquired from Westinghouse, Church, 
Kerr & Co. Directors of Cities Service Co. have 
ratified the negotiations and new directors have 
already taken charge of the company. 

_ The power plant of the Western Light & Power 
Co. is located at a coal mine near Lafayette, Colo., 
and 1s equipped with automatic stokers and other 
machinery to save labor in handling its coal supply. 
The company furnishes light and power current for 
Boulder, Longmont, Loveland, Greeley, Fort Collins, 
Milliken, Fort Lupton, Brighton and other northern 
Colorado towns. The main offices are at Boulder. 

Equipment improvements to cost $1,250,000 are 
being planned by the Doherty interests, according to a 
statement by Frank W. Frueauff in Denver. To raise 
the necessary capital to pay for needed improvements 
and lift the indebtedness, a reorganization of the West- 
ern Light & Power Co. is likely to be made. The 
Colorado concern has a bonded indebtedness of 
$2,300,000, due in five years. 

“Expansion work cannot be started at once, but it 
will be got under way as soon as conditions justify and 
will be carried on as rapidly as possible. The last few 
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years have been hard ones for this concern,” said Mr. 
Frueautf, “and the new control does not mean smooth 
sailing right away. Rather this will probably mean 
reorganizing the company, and a lot of additional hard 
work. Eventually, we shall very likely build a tieline 
between the Western Light & Power Co. plant and 
our Denver plant—that of the Denver Gas & Electric 
Light Co.” 


KANSAS CITY JOVIAN LEAGUE TO HAR- 
MONIZE ELECTRICAL INTERESTS. 


Annual Meeting Considers Further Development of Real 
Co-operation Between Different Electrical 
Interests in Kansas City. 


At its first meeting of the year, held Jan. 7, the 


Jovian Electric League of Kansas City, Mo., took up 


the matter of greater harmony between the various 
electrical interests of the city. President Hand re- 
ported the action of the Club President’s Round Table 
with regard to a more careful study of the relations 
between public utilities and the public interest, which 
Was in opposition to a resolution condemnatory of the 
utilities. The league hopes to create a better feeling 
of harmony. That the Kansas City Light & Power 
Co. will probably get its new central station in opera- 


tion this year offers an immediate reason for such co- 


ordination. The league has already brought into co- 
operation with other interests the manufacturers of 
farm lighting plants whose business in this territory 
would be helped by more aggressive marketing of elec- 
trical appliances. A satisfactory state of affairs exists 
between the light company and local electrical dealers 
and it 1s believed similar harmony can be effected be- 
tween jobbers now selling at retail and the contractor- 
dealers. This depends, however, upon a marked in- 
crease in aggressive retailing of electrical devices by 
the latter dealers. The league will hold two meetings 
a month this year on account of the great amount of 
development work to be done. 


CENTRAL-STATION COMPANY 
ADOPTS NEW NAME. 


LARGE 


Kings County Electric Light & Power Co. Hereafter to 
Be Known as Brooklyn Edison Co., Inc. 


Pursuant to a resolution adopted at a special meet- 
ing of the stockholders of the Kings County Electric 
Light & Power Co. of Brooklyn, held Dec. 18, the 
name of the company was changed Jan. 10 to Brook- 
lyn Edison Co., Inc. This change was made merely 
for convenience and brevity for as with many other 
such companies, the new name has for some time 
been commonly applied to the company. 

This company controls the Edison Illuminating 
Co. of Brooklyn and its entire property is leased and 
operated by the latter. The electric service for practi- 
cally the entire Borough of Brooklyn is furnished by 
this company which had a generating capacity in 1918 
of 111,250 kw. 


RATE ADVANCE SUSTAINED BY OHIO 
COMMISSION. 


_ The decision of the Ohio Public Service Commis- 

sion has sustained the Alliance Gas & Power Co.’s 
contention that the ordinance passed in 1914 fixing 
the electric rates at 6 cents and 3 cents is confiscatory 
and the decision sustains \the present rate being 
charged by the Alliance company, 
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KANSAS LAW MAY GIVE UTILITIES 
INDETERMINATE FRANCHISES. 


Law Will Put Kansas Gas & Electric and Possibly Other 
Utilities Under Jurisdiction of State Commission. 


A bill will be introduced in the Kansas Legisla- 
ture this session providing that the Kansas Gas & 
Electric Co. be placed under the Kansas Public Utili- 
ties Commission, thus revoking all its present charters 
with some twenty cities and towns. These franchises, 
terminating at different times, have caused annoyance 
in conducting business which the bill would relieve. 
According to the present law no franchise may be 
granted in Kansas for longer than twenty years. The 
change would make them indeterminate, continuing 
as long as the company gave service satisfactory to 
the Commission and to the cities operated in. Dur- 
ing the next five years the Kansas Gas & Electric 
Co. expects to expend about $12,000,000 in develop- 
ment and improvement, which expenditure would be 
made much easier were the question of franchises 
terminating at any time be eliminated. The bill has 
met with such favor that many organizations have 
urged that it be broadened to include other utilities 
than the Kansas Gas & Electric Co. 


CARBON BRUSHES IN RELATION TO 
MACHINERY DESIGN. 


Discussion of Brush Characteristics and Standardization 
Before British Electrical Engineers. 


The English Institution of Electrical Engineers 
devoted one of its December meetings to discussion 
of a paper by P. Hunter Brown on carbon brushes 
considered in relation to the design and operation of 
electrical machinery. He included brushes made of 
carbon and of graphite, with or without the addition 
of various metals. He said that the characteristic 
properties of carbon rendered it a peculiarly suitable 
material for dynamo brushes. It was capable of with- 
standing high temperatures; it was a reasonably good 
conductor of heat and electricity; it was not unduly 
abrasive; and its “contact drop,’ although not high 
enough to cause excessive loss, was sufficient to render 
possible a fixed brush position. 

A demand was not infrequently made for a uni- 
versal brush, or at most two qualities, which would 
meet every case of commutating work, with a third 
quality for slip-rings. The requirements of modern 
machines, however, were too diverse and too exacting 
for such a thing to be practicable. Mr. Brown said 
that to secure satisfactory operation the problem might 
be stated thus: 

“(a) In the case of slip rings the brushes must 
maintain uninterrupted contact with the rings and 
carry the current with minimum frictional and elec- 
trical losses. Distribution of current between the 
various brushes must be sufficiently uniform to pre- 
vent local heating, and the rate of wear of both rings 
and brushes must be kept within reasonable limits. 

“(b) In the case of commutating machines the 
problem is further complicated by the fact that the 
brush, instead of running on a smooth continuous 
homogeneous surface, must run satisfactorily on a 
composite surface consisting of narrow copper strips 
separated by mica or air spaces. Furthermore, the 
brushes must possess the commutating characteristics 
necessary to give the required assistance in this direc- 
tion, and must ‘be capable of withstanding the unequal 
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distribution of current which inevitably occurs in each 
individual brush.” 

The author then discussed the properties of carbon 
brushes. These properties must be studied individu- 
ally and then collectively by running the brushes under 
actual operating conditions. By this means a definite 
relation could gradually be established between purely 
laboratory results and actual running performance. 
He considered in turn: specific resistance, friction, 
contact drop, hardness, abrasiveness, thermal conduc- 
tivity, and inertia. The question of brush design (size 
and fittings) came next, after which reference was 
made to selection of grade (current density, periph- 
eral speed, mica and slip rings); and to operation 
(angle, bedding, mixing grades, rate of wear, lubrica- 
tion, and operating conditions). The author closed 
his paper with the following notes on standardization: 

“From time to time this question, which is beset 
with difficulties, has been discussed in England in an 
informal way and at the present time definite recom- 
mendations are under consideration with regard to 
standard sizes of brushes for shipboard machines. In 
America greater efforts have been made in this direc- 
tion. The Electric Power Club, after investigating 
the matter for many months, has recommended for 
general adoption certain standards. According to 
these recommendations there are five permissible 
standard lengths between the limits of 114 and 2) in. 
inclusive (to be reduced where possible to three). 
There are five permissible standard widths between 
the limits of 1 and 14 in. inclusive (to be reduced 
where possible to three), and there are 10 permissible 
standard thicknesses between the limits of 5/16 and 1 
in. inclusive (to be reduced where possible to eight). 
Thus, even within comparatively narrow limits, there 
are 250 permissible standard sizes (to be reduced 
where possible to 72). This would appear to suggest 
that designers in America are of the opinion that very 
considerable latitude must be left to them in the selec- 
tion of brush dimensions. 

“The dimensions of the actual block, however, are 
only the beginning of the problem. There is the ques- 
tion of fittings to be considered. If brushes are really 
to be standardized as regards their mechanical design, 
a certain degree of uniformity in the design of holders 
becomes necessary, so'as to permit uniformity in the 
length and position of flexible and also in the type 
and size of terminal. When it comes to a question 
of quality this would appear to defy all efforts at 
standardization, except possibly on exceedingly broad 
lines. Even standardization of machine design would 
not completely eliminate the difficulties here, since 
the differences in brush properties are so subtle and yet 
so pronounced in their influence on the behavior of 
a machine that it seems fundamentally impossible to 
harness them in a specification. 

“A certain measure of standardization is possible 
within prescribed limits. Any recommendations that 
could be applicable to all types of machines, however, 
must necessarily be on such very broad lines that they 
could scarcely be described as standardization. It is: 
therefore wise to proceed by stages, including at first 
only the mechanical design of the brush and apptica- 
ble only to machines intended for a certain class of 
work, such as motors and generators (excluding turbo. 
dynamos) for shipboard use. This is the sphere in 
which the benefits of standardization would naturally 
make themselves most felt, and by proceeding cau- 
tiously in this way it may-in-time prove practicable 
to introduce recommendations of\a more comprehen~ 
sive character.” 
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Electrical Utilities Emphasize the Importance of Service— 
Helping Appliance Sales—Utility Stock Among Consumers 


MAKING 1919 A YEAR OF THE BEST PUBLIC 
SERVICE. 


. Consolidated Gas, Electric Light & Power Co. Starts 
Movement to Improve Service During Coming Year. 


The Consolidated Gas, Electric Light & Power 
Co., of Baltimore, Md., will make a sincere effort 
during the coming year to improve, if possible, the 
quality of its service to its customers. This company, 
one of biggest in the country, has already established 
a very good reputation in this respect which it has 
maintained very creditably even during the war 
period. Realizing that the continuation and itmprove- 


1919—- | 
A Year For Tne — | 
Best Publie Service 


It is the desire of The Gas and Electric Com 
pany to provide for its customers in 1919 the Dest 
Public Service. 

The Company will not be coatent with sup- 
plying satisfactcry service. 

It desires to do more than that. 


Ie desires that Baltimore cha!l be known as a 
city where the public service of supplying gas and 
electricity has the quality that will cause it to be 
recognized as the Best Public Service in \ merica. 


While the country was at war our service was 
subjected to a number of limitations. 


At times we were “hard put” to prevent seri- 
ous shortages in the supply of energy which Balti- 
more demanded of us for light, heat and power 


But we “carried on,” and our customers co 
sperated splendidly. F 

In such times it was inevitalte that the quality 
of our service should suffer, when the whole effort 
of the Compa was directed toward making the 
service dependable under abnormal conditions. 

The war ts over and won, and the Company 
recognizes ne cacuse for inferior service to any on 
its Customers, 

Tf conditions exist under which the service in 
sour heme, factory or store is not satisfactory and 
pleasing, the Company will appreciate notice fron 
vou to that eftect. It has the means to remeds 
such conditions, and it has the desire to dé s 

We look to 1919 as a year for the Best Public 
Service. 

If sour service is not satisfactorv—tell us, and 
help us to make 


1919—a year for the Best Public Service. 


The Gas and Electric 
Company 


Power Co. Which Appeared in Baitimore Papers. 


ment of such service can only be accomplished by 
constant effort and watchfulness on the part of every 
employe and through the proper knowledge and co- 
operation of its customers, a campaign has been started 
to aid in bringing out these essential features. 

The January issue of the Baltimore Gas and Elec- 
tric News, the house organ of the company, contains 
a very interesting article which explains the value and 
requirements of good public service and the methods 


to-make it better. Good public service is the result 
of the application of honest and intelligent methods 
to public service. The greater the degree of intelli- 
gence, and the greater the energy and consistency of 
its application, the greater will be the quality of the 
service rendered. ; 

It is explained that the company 1s still operated 
for the same purpose for which it was formed, namely. 
public service. As the company has always received 
good treatment at the hands of the public, it considers | 
the proper performance of this duty merely as the ful- 
fillment of its obligation to the public. 

The company has a General Service Department 
among whose duties are the reception and acknowledg- 
ment of complaints from customers and the institution 
of the proper steps to rectify them. However, good 
service, it 1s pointed out, should not be limited to this 
department but applies to every member of every 
department. Furthermore, the activity should not be 
limited to giving good service but must be extended 
to prevent bad service. This preventive work must 
start in the generating plant and with vigilance and 
vigor be carried through all of the other departments 
that have to do with the distribution of gas and elec- 
tricity, or with the installation and maintenance of 
appliances, or motors, which are eventually used by 
the customers in the application of the energy which 
is created and distributed. 

In conclusion the article brings out very forcibly 
the reasons for giving good service. Primarily, there 
is no excuse for bad service and every reason for 
good service. It is easier to give good service, it 1s 
pleasanter to give good service and it is more profit- 
able to give good service, but, most important of all, 
it is a duty to give good service. 

Following the same idea of bettering its service 
the company started an advertising campaign in the 
leading papers of Baltimore to educate its present 
and prospective customers in the methods of securing 
good service and to gain their co-operation in the 
company’s sincere effort to give the best possible serv- 
ice. One of these advertisements is reproduced here- 
with. This idea, which has been adopted with great 
success by a number of central-station companies and 
which is rapidly spreading all ever the country is to 
be greatly recommended. The frank publication of 
the policies, aims and methods of public service com- 
panies will do much to gain the confidence and co- 
operation of the public and these are now recognized 
as the greatest asset any company can have. 


SERVICE IS BASIS OF PUBLIC UTILITY 
OPERATION. 


Keynote of Address by President Porter of Kansas City 
Light & Power Co. 


The belief that ifsKansas City, Mo., is to grow 
industrially, she must co-operate with those who bring 
and make business, caused the Chamber of Commerce 
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of that city to request J. F. Porter, president of the 
Kansas City Light & Power Co., to address that body 
recently and give the public a full conception of the 
prospective facilities of the company. He told in detail 
of the new power plant now under construction and 
of the amount of power which will be available and 
will be produced at a moderate cost. ‘‘The basis of 
utility operation,” he said, “is service. The better 
the service the lower the rate. Be:sure when you 
criticise that the thing opposed is not some necessary 
step for economical and efficient service. The less 
friction there is in the working of a company, the 
easier and cheaper it is to give good and satisfactory 
service. Public officials are realizing this and are 
assisting rather than hampering corporations in im- 
provements required for better operations.” 


CATCHY BOOKLETS AND PHRASES STIM- 
ULATE APPLIANCE SALES. 


Chicago Central-Station Company Finds Public Favor Is 
Readily Developed in Appliances. 


The popularity of things electrical is based on 
merit and ordinarily needs little intensive boosting to 
stimulate sales. During a prolonged period of high 
prices and high living cost in general, it may be well 
to accelerate the sale and use of electrical appliances 
and thus increase the turnover of stocks purchased at 
above normal cost. This idea has been found of ad- 


-m 
— 

=- 

ad 
Ooo moe 
Ooo nmen 
Ooo [Á mlM 
-o — 
oS 1Ã— 
Oo = ÅÃ— 
ee 
ed 
a 
oo 
a 
oe 
el 
ee 
eee 
o= 
oOo — 
—- = 
ee 
a 
ee 
ee 
eee 
o ee 
ao 
o 
es 
eel 
=e — — 
= See 
— -mmm 
o=- Ma mM 
o o l 
SS. m 
| 
a 
re 
—————— 
a 
Oo [mm 
eel 
oe 
a 
CO Åm 
ee 
—- — m 
—_  -—_ 
—_— oo — 
ee 
eel 
Se 
ea 
Å — -m 
-=-— —— oer 
— + 
OO —— 
o — 
Oo o oeU 
-—_ ——m 
— _ —— mm 
rr 
oor 
eer 
Se 
—- 
—- --———— 
— - —_— 
ae eer 
= Á 
Oo = aula 
= [a 
me ee 
ee 
—_——— 
— --—— 
oo o aes 
—— Á 
— -=m 
o — m 
rr _ — 
- -Å 
Á 
=- eee 
= [m 
— _-——- 
= = l 
— --—-— 


Catchy Cover of an Electric Iron Booklet. 


vantage by the Commonwealth Edison Co., the large 
and aggressive central-station company of Chicago. 
Its sales of electrical appliances during the recent hol- 
idays and even during this month of January have 
exceeded all records. One of the reasons for this 
is the use of catchy phrases in newspaper advertising, 
on booklets, show-window display cards, etc. The 
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cover of a booklet on electric ironing is reproduced 
herewith. It is keeping before the public such ideas 
as “If it isn’t electrical, it isn’t modern,” “Electricity 
takes the work out of housework,” “Let the Electric. 
Washer banish Blue Monday,” etc., that keep the pub- 
lic desire for electrical appliances keyed up to the 
buying point. Electrical dealers can get inspiration 
from the experiences of aggressive organizations like 
the one in question, which is doing its utmost to make 
Chicago the leading electrical city. 


CITIES SERVICE STOCKHOLDERS NUMBER 
OVER FIFTEEN THOUSAND. 


Some interesting figures relative to Cities Service 
Co. stockholders have been prepared by T. A. Wallace, 
head of the transfer department of Henry L. Doherty 
& Co. They show that on Nov. 15 last the number 
of stockholders was 15,031, a gain of nearly 3000 over 
the corresponding date of 1917. The figures on Nov. 
15 for the last four years were as follows: 1915, 
6287; 1916, 9505; 1917, 12,239; 1918, 15,031. 

The Cities Service Co. owns most of the smaller 
companies operated by Henry L. Doherty & Co. These 
smaller companies are scattered over the entire country 
and include in addition to numerous electric, gas. 
water and electric traction service companies, a num- 
ber of oil concerns. The rapid growth in the number 
of stockholders in this company is further evidence 
of the disposition of many of the larger public service 
corporations to dispose of their stock as far as possible 
among their customers. 


WATER PUMPED ELECTRICALLY SAVES 
MONEY FOR PUEBLO. 


At the South Side water works at Pueblo, Colo.. 
an electrically driven, direct-connected pump, of a 
capacity of 3,000,000 gallons daily was installed during 
the year 1918. The city is now preparing to instal! 
a second unit with 6,000,000 gallons daily capacity. 
and it is the intention of the trustees to electrify the 
entire pumping system during 1919. All of the energy 
is supplied by the Arkansas Valley Railway, Light 
& Power Co. The trustees estimate an annual saving 
of $10,000 when the plant is completely equipped for 
electrical operation. 


HIGHER RATES IN DENVER UPHELD. 


The Supreme Court of Colorado has declined by 
a vote of 5 to 2 to grant the application of the city 
attorney of Denver, James A. Marsh, for a writ of 
prohibition to prevent the Denver Gas & Electric Light 
Co. from collecting the higher rates recently author- 
ized by the Colorado State Public Utilities Com- 
mission. i 

This decision is not a ruling upon the question of 
the Commission’s jurisdiction over public utilities in 
home-rule cities. It does, however, allow the Denver 
Gas & Electric Light Co. to maintain the present rates 
pending final decision. 


RECORD INCREASE OF ELECTRICAL 
CONNECTIONS. 


During the month of December, 1918, 86 new 
electric consumers were added to the linés of the San- 
dusky Gas & Electric Co., Sandusky, Ohio. This is 
the largest number of connections obtained in anv 
one month in the history of the company. At the rate 
old houses are being» wired, it will only be a 
matter of afew years when )prattically every residence 
in the community will be using<electric service. 
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Coke as Fuel— Cost of Leaky Valves— Portable Outfit — 
Safety Rules — Uses of Reactance — Liquid Rheostats 


USING COKE IN POWER PLANTS. 


Results of Using Coke and Modified Equipment for It. 


There has been far too much prejudice in the past 
in connection with the burning of coke fuel. On a 
hand-fired boiler a distinct thermal advantage is ob- 
tained by using coke, since the hydrocarbon loss which 
immediately follows the firing of bituminous coal is 
absent. With many types of mechanically-fired boil- 
ers this advantage does not occur, but in both cases 
the use of coke fuel is limited by the quantity which 
can be consumed per hour on a given grate area and 
with a given draught. On many boilers where the 
draught is insufficient, steam jets have been applied 
with fairly satisfactory results, but in such cases it is 
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Partition Piate for Controlling Coke and Coal Fed to Stoker. 


very necessary to ascertain accurately the amount of 
steam used in producing this extra draught. 
Mechanical stokers have been designed or modified 
for burning coke with good results. Many plants are 
using coke mixed with coal in mixtures varying from 
5 to 50%, using for the purpose chain grates and 
underfeed stokers. The accompanying results were 
those-obtained with coke as fuel, a two-thirds mixture : 


Coal. Coke and Coal. 


Draft, at uptakes< cosotcecdsveiciees yx 5g-in. 5 -in. to %-in. 


Fuel burnt per sq. ft. of grate area per 


hour (IEY cette eee ce iawres eas 26 26 to 30 
CO: (per Cent) Gk cs cecsincewedataisais 8 10 to 12.5 
Excess air (per cent)............2000 159 ` 100 to 65 
Evaporation from and at 212° F. per Ib. 

of fuel as fired (lb.)............... 7.8 
Evaporation per sq. ft. of grate area 

ner hour (ID) is1s2e0en sed tanen ds oes 182 202 to 23-4 


fer and Coslin Dollars per Year N 


The accompanying illustration shows a simple ar- 
rangement of a partition installed in the hopper of a 
chain grate stoker to permit feeding coke and coal to 
the grate in varying quantities. The hopper above the 
boiler is also partitioned, one section containing coal, 
the other coke. Another function of this bare or 
plate is to feed the fuel on to the stoker in layers. 


COST OF LEAKY BLOW-OFF VALVES. 


Chart Showing Annual Cost of Fuel and Water Due to 
Leaky Valves. 


In aiming to bring about power plant economy, 
of which so much has been said until quite recently, 
the big and spectacular things are more likely to be 
attended to while the smaller, less conspicuous things 
are passed by without attention. However, the small 
things, each small individually, assume large propor- 
tions when the summation of their losses are capital- 
ized or taken over a long period, as for one year. 
Moreover, so many of the small wastes in a power 
plant—which are invisible frequently—exist for many 
hours per day, often all day, twenty-four hours a day ; 
and these small losses can usually be reduced or pre- 
vented altogether with little trouble or expense, and 
when once remedied are remedied for a long time. 

One of the invisible nominally small losses is that 
due to leaky blow-off valves. This loss is often 
ignored, is supposed to be small, and is easily remedied. 


Gal assumed 220 Ton 
13.000 Btu Ybter af $0.05 
Per too Gallons continuous 
Service. 


D 


Loss Wter and Coal. a Dollars per Month 
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Chart Showing Annuai Cost in Doiiars Due Loss of Water and 
Heat Through Leaky Blow-off Vaives. 


The accompanying chart, gotten up by Yarnall-War- 
ing Co., gives the cost of leaky, blow-off valves. This 


January 18, 1919. 


cost is made up of two items, namely the cost of water 
lost through leakage and the cost of heating this water. 
The steam pressure is taken as 150 lb. per sq. in. The 
loss is stated in the following table, for various size 
of leak holes: 


Size of 
hole Loss in dollars per month 

in valve for water and coal 
1/32 in $ 2.50 

1/16 in 8.00 

1/8 in 26.00 

1/4 in 107.00 

3/8 in 250.00 


When installing boiler room instruments, modern 
efficient apparatus, cost accounting systems, etc., do 
not forget to repair any leaky valves or, wherever pos- 
sible, institute such valves as will not easily develop 
leaks under ordinary operating conditions for such 
leaks often prove very expensive. 


ELECTROSTATIC EFFECT DETERMINES 
TRANSFORMER CONNECTIONS. 


Ionized Air and Bombardment of Conductors by Dust 
Indicates Line Conductors. 


By H. M. Barton. 


The practical worker in criticising the college- 
trained man so often makes the statement that he is 
“not practical,” that he fails to apply the schooling 
he has obtained to practical workable things. Unfor- 
tunately this is often very true, until the college man 
has had time to realize that at school he is taught laws 
and their applications and that it is in applying them 
to the work on hand that he is able to prove whether 
his schooling has been of any real practical service to 
him or not. 

A recent instance is interesting as showing the way 
in which a law of science may be connected up to a 
practical application. In a large substation containing 
a number of 66,000-volt transformers the writer 
noticed that one conductor leading from one terminal 
of each transformer on the 66,000-volt side was a dark 
color, as if covered with dust. The conductors from 
the other terminal were clean, giving the appearance 
of being comparatively new metal. Aluminum was 
used. The transformers were connected in banks, 
each bank being connected in star on the high-voltage 
side and delta on the low-voltage side. It was the 
conductors connecting the transformer terminal to 
the neutral of the “Y” or star that had the compara- 
tively clean, whereas the conductors that were con- 
nected to the phase wires had a dirty, dusty ap- 
pearance. 

The explanation is simple. An electrostatic field 
is set up around a conductor above earth potential, 
the strength of this field tending to become greater 
the greater the potential difference between it and 
earth. Stresses are set up in these fields, causing an 
agitation of dust particles, ionization or electrification. 
The 66,000-volt conductors, raised 38,000 volts above 
ground, set up an electrostatic field that resulted in 
agitation of the dust particles in the station. These in 
their agitation bombarded the clean aluminum con- 
ductor, covering same with dirt and dust. The con- 
ductors on the earth side of the transformer terminals 
were not so dirtied because the potential of the con- 
ductor was that of earth hence no electrostatic field 
existed and no ionization of the ambient air, therefore, 
occurred. 
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PORTABLE HOT-AIR MACHINE FOR DRY- 
ING OUT PURPOSES. 


Equipment Used by Georgia Railway and Power Com- 
pany for Drying Out Apparatus, Manholes, etc. 


A portable drying-out outfit built and used by the 
Georgia Railway and Power Co. is shown in the ac- 
companying illustration. This outfit 1s capable of 
delivering 1000 cu. ft. of free air per minute at a 


maximum temperature of 140° C, hence is intended 


for drving out purposes, such as large transformers, 


Portable Drying-Out Unit Used by Georgia Rallway and Power 
Co. for Drying Apparatus and Manholes. 


subway holes and manholes, conduit and duct lines, 
large generators or motors on the system of the 
Georgia Railway and Power Co. or those belonging 
to their customers and others. Another purpose for 
which this unit is used is to test lubricating oils that 
do not require chemical analysis. 

The portable hot-air or drying-out outfit 1s seen. 
to be completely assembled ready for immediate use, 
because it often is required on short notice by the men 
installing station apparatus, underground lines and 
making customers’ repairs, etc. The motor and elec- 
tric heater are controlled by one switch, the motor - 
starting at the same time the heater evolves heat, 
therefore, and vice versa. In this way the work of 
starting and stopping the unit is simplified, and the 
possibility of burning out the heating element is 
obviated. 


PERSONAL SAFETY AROUND THE BOILER 
ROOM. 


In a recent issue of the Au Sabie News appeared 
some good suggestions for the personal safety of the 
boiler room force. These suggestions were as 
follows: 


I. When working on underfeed stokers see that speed 
shaft clutches, dump plate levers and apron mechanism are 
marked with red “Danger” tags. Men working on extension 
grates, dump plates, or clinker grinders are likely to be 
seriously injured if the stokers are operated with the dump 
plates raised into position or aprons closed. 

2. When working in the path of the coal weigher, do not 
fail to notify the coal] passer. Neglect to do this has resulted 
in fingers being badly crushed between weigher and track. 

3. Never work in same end of car with coal crane bucket. 
A swiftly moving bucket is not readily controlled, and a man 
stands chances of being seriously, if net fatally, injured. 

4. When working in’ combustion) chamber, cleaning out 
superheated ‘or blowing ashes, wear, close fitting goggles 
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to protect the eyes from the fine dust, and respirators, if 
necessary, to protect the lungs. 

5. Ash men should guard against being burned on re- 
moving clinkers from ash hoppers; also, in dumping con- 
tents of ash car in water pit, to avoid being scalded. 

6. Only men properly instructed should dump coal cars. 
Serious accidents have occurred due to men being caught 
under the car by pocket suddenly opening; or being hit by 
suddenly released coal, due to standing in unsafe positions. 

7. All extension cords must be inspected before using 
and under no circumstances should metal sockets be used. 
Cords in wet drums should rest on dry boards. Too much 
caution cannot be exercised in inspecting extension cords 
since in the boiler room conditions are such in most instances, 
for serious if not fatal accidents occurring if defective cords 
are used. , 

& Be sure that all combustion ashes are wetted down 
and cooled sufficiently before removing same. In no case 
should a man go into a boiler to take out ashes unless there 
is another man within call. ` 

9. When placing or removing washers on lower ram 


connecting rod of underfeed stokers, great care must he. 


exercised not to get the tingers caught and crushed. Do 
not reach in blindly—see what you are doing. 

10. Great care must be used if working in underfeed 
stoker coal hoppers—otherwise a crushed foot will result. 

11. All boiler room men must be familiar with the opera- 
tion of the shifter lever of the underfeed stoker—so that in 
case a man is caught the driving clutch can be thrown out 
without dangerous delay. 


CONTROLLING LARGE AMOUNTS OF 
POWER BY REACTANCE. 


Schedule Showing Utilization and Location of Reactance 
and Its Limitations. 


The installation of reactances for the protection of 
apparatus from high-frequency or so-called lightning 
effects is very old. Of later application is that of 
protecting apparatus from heavy current rushes or 
limiting the flow of energy from one machine to an- 
other or one part of the system to another by the 
insertion of reactance. The more common instances 
of this are the reactances installed in generator leads, 
in sections of bus-bars to limit interchange of energy, 
and in feeders. 

Reactances, whether having ferric or air cores, 
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have a number of disadvantages—and limitations. 
They occupy space, they cost money, increase voltage 
drop, cause phase displacements, lower power-factor, 
and absorb energy. The accompanying schedule or 
table, from a paper read before the Institution of Elec- 
trical Engineers on the “Control of Large Amounts 
of Power,” may be of interest, for it outlines 
various locations in the electric generating and trans- 
mission system where the reactance may be installed 
for the control of energy. This schedule also indi- 
cates the limitations and disadvantages of the reactance 
so installed. 


CONSIDERATIONS INVOLVING LIQUID 
RHEOSTATS. | 


Liquid starters for the control of three-phase mo- 
tors in steel mills, coal docks and similar places have 
been used extensively. Although cheap, it occupies 
considerable space, needs little attention and has low 
cost for upkeep. It gives a form of control that is 
often very convenient, as for motor-generator-flywheel. 
sets used for hoisting where the “slip” of the induc- 
tion motor has to be variéd to permit the momentum 
of the flywheel to come into play. 

However, the liquid rheostat sometimes gives 
trouble due to leakage of the electrolyte or change in 
its specific gravity. The type of starter having three 
separate tanks often gives trouble, owing to the elec- 
trolyte in the separate tanks differing in specified 
gravity. This has been due in some instances to a 
tank leaking and then being filled up with water, 
instead of the whole quantity of electrolyte being 
taken out or run off and made up to one strength anc 
then refilled. It is generally thought that much better 
results can be obtained by using a single tank instead 
of three tanks, one for electrode, as the common elec- 
trolvte does not allow unbalanced rotor currents, with 
the result that better starting effort would be obtained 
and a greater output to be obtained on the one-minute 
rating. 


SCHEDULE. 


Requirements. 


To limit the area affected bv a disturbance at any point. 


CONTROL oF LARGE AMOUNTS OF Power BY Usk OF REACTANCE. 


To limit the power concentrated at any point on a fault occurring. 


Characteristic. 


Wherever employed, reactance limits disturbance in all parts of the system beyond it, and tends to isolate disturbance 


from all parts nearer to the source of supply. 
Means. — 
A. Utilisation of Inherent Reactance.—Advantages : 


Saves cost of special reactances and does net add to resistance 


and consequent losses. 


Limitations: 


Where the load is at all concentrated, cannot be carried far 


enough for economical reasons. 


B. Utilisation Artificial Reactance.—Advantages : 


Can be located where most effective. 


Limitations: Must not interfere with regulation. 


Method of Emploving Reactance in General. 
]. Reactance in series —Advantages: Easy to apply. 
Limitations : 
IT. Reactance in Parallel_—Advantages: 
(Sectionalizing or in- 
terconnecting ) 


with voltage regulation. 

Limitations: 

regulation maintained. 
Methods of Employing Reactance in Series. 

(a) In Generator.—Advantages: Cheaper. 

Limitations: 

and feeder reactances. 

(b) Added to Gencrator.—Advantages: 


Limitations: 


Requires sectionalizing of distributing system. 


Carries total load fed to part protected. 
Carries only portion of load transferred. Wastes less energy. Interferes less 


Is not sufficient alone if good 


Does not hinder voltage control under normal conditions. 
Consideration of design of machine. 


Must not swamp isolating effect of bus-bar 


Limits current which can flow into faulty machine. 
Increased cost and space required. 


Must not swamp isolating effect of 


bus-bar and feeder reactances. 


(c) In Feeder.—Advantages: 
Limitations: 
(d) In Group of Feeders.—Advantages: 


Limitations: 


Gives best protection to rest of system. 

Interferes most with voltage on part protected. 

Minimum number of reactances required. Protects.feeder switchgear. 
Involves several feeders where fault in onen 
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Second Croft Article on Pulling in Wires—Charging Cir- 
cuit. Release— Court Holds Enforcement of Code Illegal 


ATTACHING CONDUCTORS TO FISHING 
WIRES AND PULLING-IN LINES. 


Method of Coupling Small and Medium-Sized Wires to 
Fishing Tape and Rope Pulling-in Lines. 


By TERRELL CROFT. 


[This ts the second of three articles that discuss the 


different methods of connecting the fishing or pulling-in 
means to the wires to be pulled into a conduit system. These 
articles are practically a continuation of the series of seven 
articles on fishing conduit by this well known author that 
were published in the ELEcTRICAL REVIEW of Aug. 24 to 
Oct. 5, 1918. The increasing importance of conduit work 
and the dearth of information available on this subject 
should make these articles of interest to contractors and 
electricians. | 


In Disposing the Outer Braid Covering on Twin 
Wire so That the Wire Will Pull in Readily the pro- 


9 A 
¢ 


“`. Byunched Outer 


Fig. 4.—Showing How Outer Braid May “Bunch Up” on the 
Outside of Twin Wire. 


cedure diagrammed in Figs. 5 and 6 may be followed. 
It sometimes occurs, unless proper precautions are 
taken, that the outer braid will, on the conductors 
being pulled in, slide back and form an obstructing 
bunch around the conductors as shown in Fig. 4. Such 
difficulties may be avoided if the outer braid is first 
ripped longitudinally with a knife (Fig. 5) and then 
folded back as shown in Fig. 6. Where this is done 
it may be unnecessary to serve a tape covering over 
the attachment. 
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c e 


j EAS. o s a uw o_o foe +e, fee p 
A a = g ` Za 
Ovter Braid 
Stripped Off 
Fig. 5.—Outer Braid of Twin Wire Stripped Off. 


A Method of Attaching a Rope Pulling-in Line to 

a Steel Fishing Wire i8 delineated in Fig. 7. If the 

conduit has been fished with a steel-ribbon fishing wire 

and conductors larger than No. 12 are to be hauled in, 

it is best to use a drawing-in line and to pull it in 
t Copyright 1918, all rights reserved by the author.) 
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Fig. 6.—Outer Braid Folded Back. 


with the fishing wire, rather than to attempt to pull in 
the conductors directly with the fishing wire, for the 
reasons hereinbefore outlined. The fishing ribbon R 
(Fig. 7) 1s made fast to the pulling-in line L by 1n- 


PUIlINg - ase. 
. Steel Fishing Wr è Line ` 


sR. 


H. 
“Slit In Rope 


"Copper Wire 
Serving 
Fig. 7.—Showing How Fishing Ribbon or Wire May Be At. 
tached to Rope Pulling-in Line. 


serting it through a slit which has been cut in the rope 
at H. A serving C of small diameter copper wire 
is made around the free ends of the fishing wire. Then 
the entire attachment is covered with friction tape as 
shown in Fig. 1 (here produced for convenience) so 
that it forms a conical wedge. Frequently rope pull- 


Steel Fishing Ribbon 


Friction Tape 


Seryinan 


Pulling in tine ` 


Fig. 1.—Taped Over Attachment of Fishing Ribbon to Rope 
Pulling-in Line So as to Present Gradual Taper. 


ing-in lines have loops braided in each of their ends. 
Into one of these loops the fish wire used for drawing 
in the pulling-in line, or the conductors which are to 
one of the conductors C, is passed through a slit S 
be pulled into the conduit with the pulling-in line, can 
be attached. Sash cord makes good pulling-in lines. 
In Attaching Two Medium-Sized Conductors to a 
Rope Pulling-in Line Which Has no Loop in Its End 
the method of Fig. 8 can be used. The bared end of 


Rope Pulting-° 
In Line., 
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Copper Conductor 
of One Wire... _ 
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Fig. 8.—Attachment of Two Solid Copper Conductors to Rope 
Pulling-in Line. 


cut in the rope and is made up about the end of the 
rope as suggested. Then the bared end of the other 
conductor C, is made up around C, as shown. To 
complete, serve with friction tape. All of the com- 


EP A Nail Hole 
CA sce RREN Ry -Stranded Conductor 
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Fig. 9.—Attachment of Two Medium-Sized Stranded Conductors 
to Rope Drawing-in Line.. (Before Taping.) 


Cotton Rope- 
(3 In. Dia.) 
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ponents should be so disposed that the attachment will 
taper from the rope toward the conductors. This may 
be effected by filling the low places in with friction 
tape similarly to Fig. 1. | 

In Attaching Medium-Sised Stranded Conductors 
to the Loop in the End of a Rope Pulling-in Line, 
short links L, and L, (Fig. 9) can be used for fasten- 
ing the conductors C, and C,. These iron-wire links 
are threaded through holes, punched through C, and 


c Stranded 
` „Conductor 


BOAAN, 


Ce See 
This Portion Should be 

Served with Tape Before 
Conductors are Pulled in 


Fig. 10.—Same Attachment Shown in Fig. 9 Partly Taped Over. 


C, with a nail. Fig. 10 shows the attachment partially 
taped. The completed attachment should be entirely 
taped over, about as suggested in Fig. 1. 

(To be continued.) 


SUGGESTION FOR THREADING CONDUIT. 


By J. A. WEAVER. . 


In threading conduit it often happens that when 
starting a die it will not take hold due to an uneven 
end or some other such reason but will strip the first 
few threads and chew up the end of conduit so that no 
matter how much pressure is used on the die stock, 
the die will not start. When this happens on a length 
of conduit that has alreadv been cut to exact length 
and which therefore will not permit the stripped por- 
tion to be cut off, the trouble can be quickly overcome 
by the following method: 

If the end of conduit is upset by hammering so that 
a burr ts raised on its surface, this burr will enable 
the die to take hold easily and complete the thread. 
Of course, the burr on the inside of conduit should be 
removed with a burring reamer, file or the nose of a 
pliers immediately, for if it is left on the conduit it 
will be very apt to cut into the insulation of the wire 
when it is pulled in. 


PRACTICAL RELEASE FOR BATTERY- 
‘CHARGING CIRCUIT. 


By Harry DEAN. 


In many plants using electric tractors the question 
of charging the batteries of these vehicles is a promi- 
nent one. Usually this charging is done at night as 


48 Turns ` 
00° 
O 
O 


a O 


To Generator 


Method of Connecting Unused Direct-Current Starter as Release 
in Battery-Charging Circult. 


the tractors are in constant demand during the day. 
This work of course is commonly done by experienced 
men but when only one tractor is used the battery- 
charging cost, if a special man must be detailed to do 
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this work, is excessive. For this reason this work 
is often left to the watchman or guard to perform. 
Although the results obtained are often far from sat- 
isfactory, one difficulty at least may be cheaply elim- 
inated by using the following method which was 
brought out in a small plant using one tractor. 

In this plant it was found necessary to charge the 
battery at night using inexperienced help. The great- 
est difhculty encountered was the fact that these em- 
ployes when shutting-down the generator, after the 
battery was charged, neglected to disconnect the bat- 
tery circuit from the generator. In addition to run- 
ning the battery down this method also reversed the 
polarity of the generator.’ To combat this difficulty the 
face plate of an old d.-c. starter was connected in 
series in the battery line as shown in the illustration. 
The magnet was re-wound with 48 turns of No. 6 
magnet wire and also put in series with the line. Now, 
whenever the motor-generator is shut down the 
handle will automatically return to the off position. 
It was found that 20 amp. were necessary to hold the 
arm in the charging position. 


KANSAS COURT FAILS TO LEGALIZE NA- 
TIONAL ELECTRICAL CODE. 


Decision in Appealed Case Finds Legislature Cannot 
Make Code a Part of the Law. 


A Kansas court has decided that the law of Kan- 
sas compelling owners to wire their houses according 
to the National Electrical Code and making it a penal 
offense if they do not, is invalid. The case came up 
when L. M. Crawford of the Grand Theater, Topeka, 
Kans., was charged with such a misdemeanor. The 
lower court decided in his favor and Justice Dawson 
confirmed that decision in an appeal case. He stated 
that the Legislature had no authority to delegate 
power to any person or association to make obligatory 
rules with regard to the care and management of 
property, nor to make it a misdemeanor to neglect 
their instructions. In rendering his decision Justice 
Dawson was caustic in his remarks concerning the 
Legislature and held that it would keep a man busy 
following the changes in the Code, so that after wir- 
ing his house according to specifications one day he 
might the next be called upon to do it over again. 

This case seems to be a novel one and apparently 
arises from the law making compliance with the Code 
mandatory. In cities and districts where the City 
Council or a municipal department, board or com- 
mission is authorized to make rules for the installa- 
tion of electrical equipment and circuits, no trouble 
is experienced in making these rules conform with 
the National Electrical Code or bodily include the lat- 
ter, the rules being revised every few vears to cor- 
respond with revised editions of the Code necessi- 
tated by the advance of scientific knowledge of elec- 
tricity and progress of the electrical arts. In all prob- 
ability the case was not fully presented to the courts 
in question, which would not have indulged in caustic 
remarks if informed of the high regard in which the 
National Electrical Code is held by the public as well 
as bv all electrical and insurance interests wherever 
the Code is fully applied. Furthermore, there is 
nothing in the Code to indicate that changes in it 
necessitate changes in existing wiring and even in 
cities having a reinspection system to keep the wiring 
in good condition such changes are not required unless 
the wiring has become so deteriorated as to constitute 
a hazard. 
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QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
te this deporiment. Anonymous communications will not be 
considered, Dips should relate to electrical matters of 
ony kind. Answers contributed by readers should be sub- 
matted preferably within eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published.. 


Questions. 


No. 450.—MEANING oF “NEW INSTALLATIONS.”—A_ dis- 
cussion has arisen as to the meaning of the words “new 


installation” in the ordinance defining the authority of the 


inspector of wires of the city of Fall River, Mass. Section 
2 (bò of this ordinance says: 

“New installations shall not be connected with the 
source of the electrical supply until the inspector of wires 
passes its system of wiring as safe.” 

Does this refer to any wiring which may be done when a 
meter is already installed (such as installing one light in 
addition to 10 lights which were installed at some previous 
time) or an installation which has no meter in place and 
where it will be necessary to install a meter to deliver cur- 
rent to the system of wiring? What is the ruling on this 
in other cities?—M. T. A., Fall River, Mass. 


No. 451.—GrRouNDING OF Drrect-CuRRENT Circuits.—Why 
is the number of circuit grounds on direct-current systems 
restricted in the new rules 15Ab and 15Ab of the National 
Electrical Code? The former requires a ground on the neutral 
of three-wire systems at one or more supply stations, but 
not at individual services or within buildings served; the 
second rule provides for a ground on two-wire systems at 
one station only. It seems to me that the more grounds 
there are the more perfect is the protection that is afforded.— 
H. J. N., Milwaukee, Wis. 


No. 452.— REQUIREMENT OF ENCLOSED KNIFE SWITCHES.— 
In how many cities and in what large cities is there a 
municipal or other regulation requiring the use of enclosed 
knife switches for motor or other heavy circuits or prohib- 
iting use of open knife switches for such purposes ?—T. B. A., 
New York, N. Y. 


Answers. 


No. 446.—Lamp-Lire Recorp SysteM.—Where it is im- 
possible to mount lamps out of reach or to employ locking 
sockets and etched bulbs to prevent or deter theft, what 
means are taken to secure record of breakage and length of 
time lamps remain in sockets, or electrical life? Is it practi- 
cal to use corresponding socket and lamp numbers or labels? 
—M. K. New York City. 

Answer A.—In but one case which I recall was a 
labeling system used in order to ascertain the length 
of electrical life of incandescent lamps in a large plant. 
In this incident, each lamp intended for use in certain 
buildings of the plant was labeled by means of a 
small sticker put on close to the stub. When a lamp 
required replacing, the date was marked upon this 
label and then covered with a thin coat of shellac for 
protection. The electrician in charge of the building 
made record in a record book regarding both the new 
and the old lamp. The length of life of various lamps 
could then be had at any time through reference to 
this book. This particular case was not, however, 
to secure the record of the loss of lamps through theft, 
but rather to obtain, through a series of exhaustive 
tests. the proper method of suspending lamps to with- 
stand the excessive vibration of heavy machinery. 
In the case in hand, an intricate problem is pre- 
sented through the inability to use any means of pro- 
tection from breakage or theft. The above-mentioned 
system would be of service in this case—but the pres- 
ence of a label would hardly prevent the removal of 
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the lamp by unauthorized persons. If the use of lock- 
ing lamp guards is not prohibited, these might be 
recommended for thorough protection of the lamp.— 
W. F. P., Atlantic, Mass. 

Answer B.—In keeping a record of lamp life we 
have found it nearly impossible to keep a record of 
each individual lamp and so we now use the following 
method to ascertain average lamp life. We attach 
stickers of thin paper, using shellac, to about 15 lamps, 
put a number on the paper and cover with shellac. We 
then install the lamps in a place where they are not 
likely to be disturbed and where we know approxi- 
mately the length of hours burned per day. Then 
by keeping a record of the date given out and the date 
returned we know approximately the hours of lamp 
life. As a further check we sometimes take the num- 
ber of lamps used in a room or in the whole plant and 
estimate the number of hours that each lamp or group 
of lamps is used for a certain period. Add up the 
hours to get total lamp-hours and divide by the average 
number of hours burned by test lamps. This will give 
about the number of lamps you should be using and 
serves as a rough check on abnormal renewals caused 
by high voltage, theft. or careless breakage —A. S. N., 
Plymouth, Mass. 


No. 447.—Putiine tn Heavy Casce.—In pulling in some 
000,000-cir. mil cables into conduit we have not been able to 
make a good fastening that will hold between the pulling-in 
rope and the cable. Will some electrician who has had 
considerable experience in this hne of work advise through 
ELectricat. Review how such a connection can be made satis- 
factorily ?—R. B., Kankakee, III. 


[Answers A, B and C published in ELECTRICAL 
Review of Dec. 28, 1918. Also see articles by Terrell 
Croft on “Attaching Conductors to Fishing Wires 
and Pulling-in Lines”, in ELEctTRIcAL Review, Jan. 
II, 1919, and in this issue.—Ed. ] 

nswer D.—The sketch herewith shows one of 
the methods I have frequently used and the one I find 


_to be best. The holes are made in the rope for the 
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No. 447.—A Method for Attaching Pulling-In Line to Cable. 


wire by driving a nail through it. Two loops will 
answer the purpose all right. The cable wires aré 
then put through and twisted around as shown and 
then soldered. The connection is then taped and 
before pulling in if a little soapstone powder is rubbed 
on the tape it will help greatly. If there are any 
bends in the conduit it will be advisable to let the 
cable run through soapstone powder held in the hand. 
Make it a practice not to jerk on the pulling rope if 
it should get stuck; a steady pull will always be found 
the best. Try to have connection not any larger than 
the outside diameter of the cable if possible—A. G., 
Ansonia, Conn. 


No. 448.—Wuat Is an Accessusce Attic ?—What is the 
real meaning of the term “accessible attic,” which occurs in 
National Electrical Code Rule 289? This rule states that 
junction boxes are considered accessible “when installed in 
an attic that has sutfcient headroom but which is reached 
only by a portable ladder and permanent hatch.” What 
would be deemed “sufficient headroom”? Would a space 
having a vertical clearance of 2'% or 3 ft. in a reinforced 
concrete building, space being entered by manholes located 
in the floor, be considered an accessible attic, and could junc- 
tion and pull hoxes not opening on the outside be installed 
in such an attic without violating the intent of the Code 
rule?—D. A.-F.,..Cincinnati,Qhid. 
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Answer A.—An “accessible attic” is that space, 
directly below the roof of a building, to which access 
is had by means of a permanent hatch, window or 
small door. Interpretation of “sufficient headroom” 
may vary with the local inspection departments, but 
I have personally installed pull and junction boxes 
in such attics which have had but 18 or 20 in. of 
headroom. This height in this particular case was 
considered as sufficient. The space in question can 
hardly be considered as an attic—since it is entered 
from the top—but there can be no objection to in- 
stalling boxes in such a place as long as it has a 
vertical height of from 2% to 3 ft. It will probably 
be necessary to keep the manholes clear of material 
at all times, as the storing of such in their close 
vicinity would possibly interfere with the .“accessi- 
bility” of the place—W. F. P., Atlantic, Mass. 

Answer B.—The first sentence in this rule says 
that “Junction boxes must always be installed in such 
a manner as to be accessible . . .” This is the key- 
note of the rule. Such boxes must be accessible not 
only for making junctions or taps, but for inspection 
and reinspection.. An improperly made tap in an in- 
accessible box is likely to cause a hazard. If inspec- 
tion is rendered difficult by comparative inaccessibility 
of the box, it is possible that it may be negligently 
overlooked. The local inspector will be the final judge 
of what amount of headroom he will require for get- 
ting at the box without great discomfort. I should 
say that not less than 21% or 3 ft. would be needed to 
reach the box on hands and knees. Less headroom 
than that would require the inspector to crawl into the 
attic flat on his belly. This is not only uncomfortable 
for the inspector but also for the wireman, and the 
latter would have difficulty in making a good job of 
splicing in the box under such circumstances. Iess 
than 21⁄4 ft. would not be considered “accessible” in 
my opinion.—C. T. J., Chicago, Ill. 

Answer C.—The real meaning of accessible attic 
depends, of course, on the local inspector. In any 
case it should mean that the junction boxes would be 
considered as in an accessible attic if the attic were 
high and large enough to allow conductors to be prop- 
erly pulled in without danger. For small cable 21% to 
3 ft. vertical clearance would prove sufficient, but not 
so if the cables were large. However, the dividing 
line is not sharp and the local inspection bureau should 
be consulted in all cases if there is doubt.—H. E. W., 
Chicago, IH. 


No. 449.—Wire For Fisuinc.—Is flat steel wire much 
better for fishing conduits than round wire? We do not do 
very much conduit work here and have been using round 
galvanized steel wire and have gotten along all right. If the 
flat or ribbon wire is better, why is it better and what size 
should I buy for ™%-in. conduit ?—T. A. N., Cheyenne, Wyo. 


Flat steel fish tapes are of greater advantage than 
round steel wire, due to the fact that they are highly 
tempered and can be shoved a greater distance with- 
out bending or kinking. In the case of a run of con- 
duit where there are a number of elbows, and the run 
is fairly long, a steel tape can be inserted from each 
end, and with hooks bent on the ends of same, they 
can be made to engage each other by giving the tape 
a turn or two from one end. Another advantage is 
that in the absence of a helper, when fishing from out- 
let to outlet on ceiling work, the tape can be given a 
circular bend on the end and so inserted in the con- 
duit, that when the tape is pushed through it will be 
found that instead of the tape striking the edge of the 
outlet and sticking there it will clear the edge of the 
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outlet, thus enabling one man to get along very easily. 
For %-in. conduit, %-in. wide, No. 19 B & S gauge 
tape is sufficient. These tapes can also be obtained in 
sizes of 3/16 and 4 in. No. 19 B & S gauge, and in 
standard lengths of 50, 75, 100, 125, 150 and 200 ft.— 
J. H. L., North Cambridge, Mass. 


THE EDISON PIONEERS. 


Organization of the Men Connected With Thomas A. 
Edison in Invention and Development Prior to 1886. 


An organization was effected in 1918 known as 
Edison Pioneers, the object of which is to bring to- 
gether the men who were associated with Thomas A. 
Edison in his earlier work of invention and experi- 
mentation and to perpetuate the memories of those 
pioneer days. The membership of the Edison Pioneers 
is limited to persons associated with Mr. Edison or 
connected with his work prior to and inclusive of the 
year 1885. The officers of this association are as 
follows: 

President, Francis R. Upton. 

Vice-presidents, S. Z. Mitchell and T. Commerford 
Martin. 

Historian, William H. Meadowcroft. 

Treasurer, Frederick A. Scheffler. 

Secretary, Robert T. Lozier, 32 West 4oth street, 
New York. 

Among the membership, comprising about one 
hundred persons, are the following well-known elec- 
trical men, in addition to the officers named: Dr. Ed- 
ward G. Acheson, W. S. Andrews, John I. Beggs, C. 
A. Benton, C. S. Bradley, Col. H. M. Byllesby, Charles 
L. Edgar, Charles L. Eidlitz, W. E. Gilmore, Edwin 
T. Greenfield, John W. Howell, Wm. J. Hammer, F. 
S. Hastings, Samuel Insull, Alfred W. Kiddle, J. W. 
Lieb, Geo. F. Morrison, Frederic Nicholls, John G. 
Ott, Charles R. Price, Louis Rau, Frederick Sargent, 
Charles Wirt, Edwin R. Weeks and Dr. S. S. Wheeler. 


PROPOSED RATE CHANGES MUST BE 
CONSPICUOUSLY POSTED. 


In a decision of the Public Service Commission of 
Pennsylvania it was held that any changes of rates, 
after being authorized by the Commission, must be 
conspicuously posted in a manner that shall plainly 
state the exact changes proposed, whether they are an 
increase or decrease, and when the proposed changes 
are to become effective. The question arose because 
a power company had posted an increased rate sched- 
ule in its private office, but this was not readily acces- 
sible to its customers. Although the higher rates had 
been approved, the Commission held that insufficient 
notice had been given to the patrons and therefore 
ordered it to restore its former rate schedule. 


CORRECTION. 


In the Questions and Answers section that ap- 
peared in the ELectricaL Review of Nov. 2, 1918, 
page 709, there were published three answers to Ques- 
tion No. 437 on the protection of insulation of trolley 
feeders. In the sixth line from the end of the second 
answer appeared the clause, “being sewed or wound 
with sewing-twine,” instead of “being served or wound 
with serving-twine.” This typographical error, over- 
looked on the page proof, has been called to our atten- 
tion by W. F. Perrv, of Atlantic, Mass., who submit- 
ted the answer.—[Ed.] 
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New Appliances 


New Electric Soldering Iron Used for Soldering Bread 
Cans—New Departure in Design of Portable Lamp Guards 


New Electric Can-Soldering Iron. 


Several months ago a large biscuit 
manufacturer was pressed to meet the 
Government’s schedule of hard bread 
which he wasesupplying. The difficulty 
lay not in producing the bread, but in 
soldering the tin containers for the 
loaves. This hard bread is packed in 


small square tin cans and in order to- 


expedite the soldering of the tops the 
manufacturer mounted approximately 
150 standard soldering irons in a hori- 
zontal position, along a work bench 
and instead of the usual type of tip 
he mounted a large steel square cross- 
head or clamp on the threaded stud at 
the end of the iron body, and under this 


Electric Can-Soldering Iron for Sealing Cans 


he placed a piece of bar copper ver- 
tically at the end of the iron. The cans 
were soldered by placing them against 
this piece of copper bar. However, 
so much heat was dissipated between 
the heating element and the point of 
contact with the can that the oper- 
ators could not maintain any speed at 
soldering. The manufacturer then 


wrapped the body of the iron with as- 
bestos, which increased the temperature 
at the tip but shortened the life of the 
iron. As the irons burned out he sent 
them back to the manufacturer for re- 
pairs. Having such an unusual number 
of irons coming in for repairs caused 
the manufacturer, the Cutler-Hammer 
Manufacturing Co., Milwaukee and 
New York, to investigate the condi- 
tions under which the irons were be- 
ing used. 

The result was the special can-solder- 
ing iron shown in the accompanying 
illustration. It consists of a pair of 
heating units which are insulated with 
mica and then covered by a steel jacket 
which is pressed into close contact with 


Containing Hard Bread. 


the mica by hydraulic pressure. The 
heating units are placed on either side 
of a piece of bar copper and gripped 
between two iron plates forming a 
clamp for the bar copper. A suitable 
bracket for mounting the iron vertically 
is also fastened to the clamps. The 
copper bar used is from 1 to 1% in. 
wide and from % to % in. thick. The 


two heating units work independently 
of each other and in case of a burnout 
may be renewed separately. These 
units have been manufactured by the 
Cutler-Hammer company for some time 
and are known as type “H” units; how- 
ever, for the can-soldering appliance 
a modified construction is used to pro- 
vide the proper protection against the 
fumes of the soldering flux, which in 
some cases is killed muriatic acid. The 
flat copper bar conducts the heat rap- 
idly from the two flat heating units 
and a very small percentage of the heat 
is lost by radiation or convection. Tests 
have shown that this new iron with a 
rating of 200 to 225 watts is capable of 
doing as much work per hour as a 400- 
watt standard soldering iron. The new 
iron is designed for mounting on the 
bench, but it is possible to furnish a 
special handle so it can be used as a 
hand tool if desired. Using this iron, 
150 operators averaged 1000 cans per 
day each, which was considerably in 
excess of the number they were able to 
do with any other method. 


New Feature in Portable Lamp 
Guards. 


A new departure in portable lamp 
guards is shown in the accompanying 
illustration of the Flexco split handle, 
which can be quickly attached to the 
Flexco expanded steel lamp guards 
made by the Fiexible Steel Lacing Co., 
Chicago. 

This portable device successfully fills 
a demand for a substantial handle 


and 
View Showing Method of Applying It. 


Flexco Split-Handie Lamp Guard 


guard which does not need to be wired. 
The halves of the guard, including the 
handle itself, open wide from the hinge 
at the bottom of the guard and can in- 
stantly be closed and locked around the 
socket at the end of any extension cord. 
The cord itself runs through grooves 
in the handle. 

The convenience of this new product 
will be appreciated by the motorist in 
his garage as well as in every factory, 
mill or warehouse, because it permits 
a light to be safely carried to dark cor- 
ners. Fire danger is avoided and lamp 
users readily perceive the advantage 
and economy of the guard, as its mod- 
est cost is quickly repaid through pre- 
vention of lamp_bredkage. 
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Conduit Boxes — Marine.— Benja- 
min Electric Manufacturing Co.. 120- 
28 South Sangamon street, Chicago, 
Il. 

“Benjamin.” Catalog Nos. 6900-03 
inclusive, 6908-11 inclusive, 6913. 

With cover and gasket. Catalog 
Nos. 6700-03 inclusive, 6705. 

Boxes. complete with connecting 
block, Catalog Nos. 6706-07. 

Covers, Catalog Nos. 
clusive, 6926-27, 6930, 6931, 6946. 

Gaskets, Catalog Nos. 6945, 6947-49 
inclusive. 


Listed Oct. 28, 1918. 


Current Taps.—The Arrow Elec- 
tric Co., Hartford, Conn. 

“Arrow E.” Series or multiple 
types, Catalog Nos. Ra, RB. RE, 
RG; adapters, standard to Edison, 
Catalog Nos. RC, RG. 


Listed Nov. 15, 1918. 


Current Taps.—The Bryant Elec- 
tric Co.. Bridgeport, Conn. 
“Bryant” or Perkins.” Multiple 


type. 

Kevless. 660 watts, 250 volts, Cata- 
log Nos. KH, MH. 

Listed Sept. 13, 1918. 


Current Taps—The Cutler-Ham- 
mer Manufacturing Co., Milwaukee, 


is. 

“C-H.” Multiple type, keyless, 660 
watts, 250 volts. Catalog Nos. 7770, 
7771 (has cap. 7702). 

Listed Sept. 11, 1918. 


Fixtures—Marine.— Benjamin Elec- 
tric Manufacturing Co., 120-28 South 
Sangamon street, Chicago, III. 

“Benjamin.” Bulkhead, deck, wall 
and portable fixtures. Catalog Nos. 


6800-03 inclusive, 6810-17 inclusive, 
6820-27 inclusive, 6830-33 inclusive. 
Portables, Catalog Nos. 6840-41. 


Listed Oct. 28, 1918. 


Ground Clamps.—Charles M. Rose 
Co.. 136 Prince street, New York, 


. Y. 

“Xtender.” Copper strap having 
same section as clamp and punched 
rivet for attachment thereto in ex- 
tending length of clamp for use with 
larger conduit. 

Listed Oct. 3, 1918. 


Heaters — Cooking Appliances. — 
a Stove & Range Co., Kokomo, 
nd. 

Ranges, hot plates and ovens, 10,- 
000 watts or less, 110-220 volts. 
Type D-2. 

Listed Sept. 25, 1918. 


Heaters—Electric Hot-Pad.—Hot- 
point Division, Edison Electric Ap- 
pliance Co., Inc., Ontario, Cal. 

“Safety Comfo” heating pads con- 
sisting either of a flat round rigid 
aluminum enclosure or flexible hinged 
metal unit casing containing heating 
element in series with a thermostat 
adjustable between certain limits 


6920-24 in-. 


The electrical fittings listed and 
described in this department have 
been afproved by the Under- 
writers Laboratories, Incorporat- 
ed, ajter examination and tests 
conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 


from outside; and automatic enclosed 
fusible cutout which operates in event 
of possible overheating. 

“Hotpoint,” 100-125 volts, 40 watts, 
Catalog No. 50151. 

Listed Sept. 25, 1918. 


Motion-Picture Machines.—Enter- 
price Optical Manufacturing Co., 564 
West Randolph street, Chicago, III. 

“De Luxe” motor-operated type, 
provided with complete fhlm_= en- 
closure from magazine to magazine, 
55 amperes, 110 volts, Catalog No. 
1002-E. 

Equipped with special 1/6 hp., 125- 
volt mtors, supplied by Enterprise 
Optical Manufacturing Co., and ex- 
pressly accepted for the purpose. 

Listed Nov. 15, 1918. 


Outlet Bushings.— Multi Electrical 
Manufacturing Co., 703 Fulton street, 
Chicago, Ill. 

“Powerlet” bushings made of cast 
iron and threaded for connection to 
rigid conduit with porcelain cover 
ħaving outlets for conductors. 

Straight, Type A; 45°, Type B. 

Listed Oct. 12, 1918. 


Pictvre-Machine Appliances—Reel 
Indicator.—E. W. Hulett, 4831 North 
Claremont avenue, Chicago, III. 

“Hulett.” Device designed to ring 
gong as signal that reel from which 
flm is being unwound is nearly 
empty. 

Listed Sept. 13, 1918. 


Receptacles for Attachment Plugs, 
and Plugs.—The Bryant Electric Co., 
Bridgeport, Conn. 

“Bryant” or “Perkins” Spartan. 660 
watts, 250 volts, Adapter, Edison to 
Sparton, Catalog No. 118. 

10 amperes, 250 volts, Cat. No. 112. 

Listed Sept. 13, 1918. 


Receptacles, Medium - Base — Ma- 
rine.— Benjamin Electric Manufac- 
turing Co.. 120-28 South Sangamon 
street, Chicago, III. 

“Benjamin.” Composition base. 

Key, 660 watts, 250 volts, Catalog 
Nos. 6966-69 inclusive, G6966-67. 

Keyless, Catalog Nos. 6760-61, 
6956-60 inclusive, 6980-81, 6986, G6956- 
58 inclusive, G6986. 

Keyless, combined with connecting 
block. Catalog Nos. 6961-64 inclusive, 
G6961, G6963. : 

“Benjamin,” non-watertight. 

Key, réceptacle complete with box 
and cover, Catalog Nos. 6776377; 


Keyless, receptacle complete with 
box and cover, Catalog Nos. 6774-75, 
6780-81. 

Listed Oct. 28, 1918. 

Rosettes, Fuseless.—Pass & Sey- 


mour, Inc., Solvay, N. 


“P. & S.,” 3 amperes, 250 volts, 
Catalog No. 745. 

Rosettes with pull-socket mechan- 
isms, 3 amperes, 125 volts, 1 ampere, 
250 volts, Catalog No. 740. 

Listed Aug. 15, 1918. 


Signal Appliances, Miscellaneous.— 
The Autocall Co., Shelby, Ohio. 

Alarm Box, Type M. 

Listed Dec. 31, 1918. 


Sockets, Medium-Base. — Trenton 
Electric & Conduit Co.. Trenton, N.J. 
“T. E. & C. Co.” Weatherproof. 

a keyless, Catalog No. 


Listed Sept. 13, 1918. 


Sockets, Medium-Base.—Wiirt Co., 
Armat and Lena streets, German- 
town, Pa. 

"Dimalite.” Extension sockets with 
two pull chains, 25 watts, 125 volts, 
Fig. 32. 

Listed Sept. 11, 1918. 


Switches, Automatic, Pressure- 
Operated Type.—The Cutler-Ham- 
mer Manufacturing Co., Milwaukee, 
Wis. 

“C-H” automatic switch, consisting 
of contacts operated by springs and 
levers actuated by pressure variation 
on diaphragm within chambers at- 
tached to switch base; designed to 
automatically control apparatus for 
maintaining desired pressure. 14 hp. 
110 volts; % hp., 220-550 volts: Bul- 
letin Nos. 10001, 10005. 1 to 5 hp., 
550 volts or less, Bulletin No. 10903. 

“C-H” automatic switch, consisting 
of contacts operated by float, actu- 
ated by variation of liquid level in 
tank, designed to automatically con- 
trol apparatus for maintaining desired 
water level. 14 hp., 110 volts: 12 hp. 
220-550 volts; Bulletin No. 10031. 

Listed Nov. 18, 1918. 


Pressure- 
Electric 


Switches, Automatic, 
Operated .Type.—General 
Co., Fort Wayne, Ind. 

Automatic switch, consisting of 
copper contacts operated by springs 
and levers, actuated by pressure va- 
riations on diaphragm within cham- 
bers attached to switch base; de- 
signed to automatically control ap- 
paratus for maintaining desired air 
pressure. 

10 amperes, 250 volts. 
125 volts. Type CR-2925. 

Listed Dec. 3, 1918. 


20 amperes, 


Switches, Knife—The Trumbull 
Flectric Manufacturing Co., Plain- 
ville, Conn. 

Sheet-metal boxes with combina- 
tion switches and cutouts. Catalog 
Nos? 5630-31. 

Listed Oct. & 1918. 


January 18, 1919. 
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Conlon Electric Washer to Erect New Factory—Housing 
Development at South Philadelphia — Special Literature 


American Conduit Manufacturing 
Co., with general office and factory at 
New Kensington, Pa., announces the 
appointment of R. S. Wakefield as its 
representative for the sale of rigid 
conduit in the states of Texas and 
Oklahoma. Mr. Wakefield will make 
his headquarters at 1312 Great South- 
ern Life building, Dallas, Tex. 


' The Pacific Coast Grinding Ma- 
chine Co. has under construction 
a factory at First avenue South and 
Lander street, Seattle, Wash., for the 
manufacture of wrenches and other 
tools. The equipment, which has 
been ordered, will comprise grinding 
machines and special shop tools re- 
quired for the class of work indicated. 
All machines and tools will be motor 
driven, with arrangements for the in- 
dividual drive in most cases. Gerhard 
Pearson, son of Alexander Pearson 
of the Pearson Construction Co., is 
at the head of the concern. 


Wheeler Condenser & Engineering 
Co., of Carteret, N. J., announces it 
has obtained from the Schutte & 
Koerting Co., of Philadelphia, through 
the Alien Property Custodian, the ex- 
clusive right to manufacture and sell 
steam jet air pumps under patent No. 
968.926 in connection with surface 
condensers, jet condensers, baromet- 
ric condensers, vacuum pans and 
evaporating apparatus. This patent 
covers the valuable feature of two or 
more steam jets working in series 
with a condenser between the jets— 
a feature that enables this type of 
pump to perform a given duty much 
more efficiently than any steam jet 
not so equipped. Upon request test 
data and full information will be sent 
by the Wheeler Condenser & Engi- 
neering Co. 

Conlon Electric Washer Co., Chi- 
cago. manufacturer of washing ma- 
chines for the Western Electric Co., 
has completed negotiations with Da- 
vid S. and Donald R. Wegg, trustees 
of the Grant Land Association. for 
the purchase of 218,000 sq. ft. of land, 
for a consideration of $32,000. This 
pronerty is located on the Baltimore 
& Ohio Chicago Terminal Ry., on 
South 52nd avenue in Cicero about 
200 ft. north of West 19th street. The 
Conlon company expects in the near 
future to erect a $350,000 manufactur- 
ing plant on this newly acquired 
property. Frank D. Chase, Inc., in- 
dustrial engineer, has already begun 
the work of erecting the proposed 
improvements. the first unit of which 
will comprise 75,000 sq. ft., which will 
be finished this spring. Two addi- 
tional units will be constructed later 
in the year, each unit to have a capac- 
itv of 150 machines a day. In addi- 
tion to washing machines, the com- 
pany will manufacture other electrical 
household devices distributed by the 
Western Electric Co. 


- The Esterline Co., Indianapolis, 
Ind., has prepared an eight-page 
booklet, which covers in a very com- 
plete manner the subject of power 
factor instruments, with particular 
reference to the Esterline Type 
“MS” graphic recording instrument. 
Each and every part of this instru- 
ment is described in detail and the 
advantages of its construction pointed 
out. Esterline switchboard power 
factor instruments are designed to 
meet a wide range of uses, including 
central stations, substations, isolated 
and industrial plants. 


Delta-Star Electric Co., 2433-2453 
Fulton street, Chicago, has prepared 
Bulletin No. 302, illustrating and de- 
scribing three-phase low tension 
equipment up to 600 volts. Various 
types of wiring supports, plugs and 
receptacles are listed and numerous 
views of typical installations of this 
equipment are shown. The plugs and 
receptacles described are designed 
for use with coal handling and ele- 
vating machinery in yards, on docks 
and wharves, in railroad yard or any 
place where it is desirable to connect 
a motor plug to consecutive station- 
ary receptacles. A list of Delta-Star 
ee is also included in the bul- 
etin. 


Westinghouse Company’s Housing 
Development at South Philadelphia. 
—Several years ago the Westinghouse 
Electric & Manufacturing Co. pur- 
chased a tract of land at Essington, 
just south of Philadelphia, on which 
the company intended to eventually 
erect a plant for building geared tur- 
bines for ship propulsion. This work 
at that time was done at East Pitts- 
burgh and under normal conditions 
the new plant would not have been 
begun for some time. But the dec- 
laration of war against Germany 
changed the situation and erection 
of the plant became immediately an 
urgent necessity. Work was begun 
in the summer of 1917, and in less 
than a year the Essington plant was 
completed and began to ship prod- 
ucts. Today this manufacturing estab- 
lishment employs 5,000 persons and 
during the war was a very important 
factor in the nation’s shipbuilding 
program. 

One of the many problems which 
arose in the course of this work was 
that of housing the workmen, and be- 
cause of the close proximity of the 
plant to several other large industries, 
living accommodations which existed 
within easy reach were inadequate to 
take care of the vast number of work- 
men drawn into this vicinity. And 
thus, the erection of houses for West- 
inghouse employes was absolutely es- 
sential. To meet this urgent need 
the Westinghouse company formed a 
separate corporation, known as the 
South Philadelphia Co., to handle 


the housing development and deeded 
to it 90 acres of land suitable 
for residence purposes near the plant. 
Clarence W. Brazer, an architect of 
New York. designed the houses and 
laid out the grounds. The actual 
work of building the houses was done 
by the Shipping Board of the Emer- 
gency Fleet Corporation. Two hun- 
dred houses and part of the stores 
are now in the course of erection aud 
nearly half of this number are now 
completed and occupied. As the 
Westinghouse plant is not merely a 
temporary war factory, but is the be- 
ginning of a large industrial under- 
taking, all construction work is of 
the highest grade. Most of the 
houses have six rooms, but there are 
some smaller and some larger ones. 
They are modern in every respect and 
will be sold or rented to Westing- 
house employes only and carry per- 
petual restrictions that will always 
maintain the development as a desir- 
able residential district. Charles W. 
Mebus, of Philadelphia, is the engi- 
neer in charge. 


Roller-Smith Co., 233 Broadway, 
New York City, announces the ap- 
pointment of James E. Wood as 
manager of its Cleveland office, lo- 
cated at 711 Williamson building. 
Mr. Wood assumes the position for- 
merly held by C. S. Ripley. After 
leaving the Hawley Electrical School 
of Boston, Mr. Wood spent two years 
in the electrical contracting business 
in the East, giving up this line to 
enter the employ of the Screw Ma- 
chine Products Corporation of Provi- 
dence, R. I. Here he was engaged 
in automatic telephone development 
work initially and later was associat- 
ed with the Chicago office of the same 
concern. He then left to accept a 
position in the engineering depart- 
ment of the Western Electric Co. at 
Chicago, remaining in Chicago until 
the latter part of 1918, at which time 
he left to engage in Government 
radio work. Mr. Wood will have su- 
pervision of the Cleveland office, 
which covers the state of Ohio and 
part of Kentucky. The company 
also announces the opening of a 
Detroit othce in the New Tele- 
graph building. This office is in 
charge of C. H. Nicholson, who was 
formerly connected with the Chicago 
office of the Roller-Smith Co., and 
left to enter the Signal Corps. Mr. 
Nicholson is a graduate of the Uni- 
versity of Wisconsin and has been 
with the company since his gradu- 
ation with the exception of a short 
period when he was connected with 
the General Roofing Co. of St. Louis. 
The activities of the Detroit office 
cover the entire state of Michigan and 
Mr. Nicholson will give special at- 
tention to the automobile instrument 
business in that territory. 
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EASTERN STATES. 


Pockingham, Vt.—Bellows Falls 
Power Co., 50 Congress street, Bos- 
ton, Mass., is arranging for the erec- 
tion of a hydroelectric plant on 
Bridge street in the Bellows Falls 
section of Pockingham. 


Chatham, Mass.—The United States. 


government, Navy Department, has 
awarded a contract for the construc- 
tion of the proposed local boiler plant 
and the installation of the heating 
system. Coleman Brothers, Che]Jsea, 
are the contractors. 


Central Falls, R. I.—Bryan-Marsh 
Electric Works of the General Elec- 
tric Co., Mill street, is making rapid 
progress in improvements and alter- 
ations in its plant, to cost about $60,- 
000. It is understood that the work 
will be completed at an early date. 


Brooklyn, N. Y.—Announcement 
has been made by Lindley M. Garri- 
son, recently appointed receiver for 
the Brooklyn Rapid Transit Co., that 
application will be filed with the Fed- 
eral court for authority to issue re- 
ceiver's certificates amounting to ap- 
proximately $9,000,000, of which 
about $3,500,000 will be utilized to 
increase the power facilities of the 
corporation, to provide electric en- 
ergy for the operation of the new 
type cars now on order, including 
the erection of additions, etc., to ex- 
isting power stations: and $4,500,000 
to provide for completion of construc- 
tion work now under way, the pur- 
chase of new equipment, rolling stock, 
etc. 


Fulton, N. Y.—Oswego Falls Pulp 
& Paper Co. has had plans prepared 
for the installation of a new heating 
and ventilating system at its plant, 
to cost about $40,000 


Lima, N. Y.—Fire on Jan. 8 de- 
stroyed a large portion of the plant 
of the Locke Insulator Manufactur- 
ing Co.. specializing in the production 
of insulators, with total loss placed 
at approximately $125,000. It is un- 
derstood that the company will re- 
build in the near future. 


Little Falls, N. Y.—H. P. Snyder 
Manufacturing Co. has completed 
plans for improvements and altera- 
tions in its power house, heating and 
ventilating systems, to cost about 


$10,000. 


New York, N. Y.—American Balsa 
Co., recently incorporated with a 
capital of $1,000,000 to ‘take ‘over 
the American Balsa Corporation, 50 
East 42nd street, and the Welin Ma- 
rine Equipment Co.. Long Island 
City, is planning to manufacture in- 
sulation specialties. The company 
operates plants at 152nd street, New 
York, Long Island City and Dela- 
wanna, N. J. George S. Lewis is 
president. 


New York, N. Y.—United Electric 
Light & Power Co., 130 East 15th 
street, is taking bids for the erection 
of the proposed brick and concrete 
motor generator building, about 25x 
75 ít., to be located at 20Ist street. 


New York, N. Y.—New York State 
Realty & Terminal Co., Grand Cen- 
tral Terminal, has had plans prepared 
for the erection of a new extension 
to the boiler plant at its building at 
516-18 Washington street. 


Sayville, L. I., N. Y.—The Govern- 
ment, Navy Department, has award- 


-ed a contract to the North Atlantic 


Engineering Co., 150 Nassau street, 
New York, for the erection of a new 
addition and alterations and improve- 
ments in the existing local radio sta- 
tion. The work is estimated to cost 
$33,000. 


Syracuse, N. Y.—The Commission- 
er of Parks has recently tilted with 
the city officials recommendations for 
the installation of a new lighting sys- 
tem in the Hiawatha Lake section of 
Onondaga Park. 


Union, N. Y.—Village board re- 
ceived bids for the village lighting 
system. As none of the bids was 
satisfactory all were rejected. The 
board is still of the opinion that the 
lighting system could be carried on 
more advantageously under private 
management. The board has fixed 
March 1 as the next date on which 
bids for the lighting plant will be 
received. John M. Payne, village 
clerk. 


Bayonne, N. J.—City officials are 
understood to be considering plans 
for the establishment of a municipal- 
ly operated lighting plant. Investi- 
gations concerning the proposed plant 
are under way to determine feasibil- 
ity, site, etc. 


Boonton, N. J.—Board of aldermen 
is said to be considering the installa- 
tion of a new fire alarm system 
throughout the municipality. 


Caldwell, N. J.—Borough council 
has arranged an appropriation of $4- 
000 to be used for municipal lighting 
purposes for 1919. 


Camden, N. J.—Public Service Cor- 
poration has had plans prepared for 
the erection of a one-story building, 
about 20x40 ft.. at Newton avenue, 
near Federal street. 


Dover, N. J.—Davis Electrical Co., 
54 Clinton street. has submitted a 
low bid to the Board of Education 
at $3500 for the completion of elec- 
trical work in connection with the 
new local high school building. The 
board is also considering plans for 
the installation of the first two units 
of the heating system. 


Dover, N. J.—Ulster Iron Works, 
which recently placed into operation 


its- new rolling mill, about 77x400 
ft, is understood to be arranging 
with the New Jersey Power & Light 
Co. for supplying additional electric 
energy for operation, amounting to 
about 100 hp. in motors. 


ad 


Gloucester, N. J—New York Ship- 
building Corporation is planning for 
the installation of four new boilers 
at its plant. Contract for the set- 
tings has been awarded to Albert 
Doak, Philadelphia, Pa., at $12,000. 


Irvington, N. J.—Irvington Elec- 
trical Repair Co. has filed notice of 
authorization to operate a general 
electrical contracting and repair es- 
tablishntent at 859 Springfield avenue. 
Frank L. Kearney, 254 South 2lst 
street, heads the company. 


Jersey City, N. J—Western Union 
Telegraph Co., Hudson street, has 
awarded a contract for the construc- 
tion of a one-story brick office build- 
ing to be located at 23 Hudson street, 
about 25x25 ft. C. S. Edwards, 1 
Exchange Place, is the contractor. 


Newark, N. J.—In arranging a ten- 
tative budget for 1919, the city has 
requested an appropriation of $5200 
for the maintenance of the Smoke 
Abatement Department. 


Newark, N. J.—In arranging its an- 
nual budget for 1919, the city has re- 
quisitioned the sum of $283,705, to 
be used for municipal lighting pur- 
poses. 


Summit, N. J.—In arranging its 
annual budget for 1919, the city of- 
ficials have requisitioned the sum of 
$11,000 to be used for municipal 
lighting purposes for this period. 


Harrisburg, Pa.—Harrisburg Light 
& Power Co. has arranged for a note 
issue of $210,000 to be used in part 
for proposed improvements, exten- 
sions, etc. The company furnishes 
light. heat and power to Harrisburg, 
Steelton and a number of other focal 
communities. 


Myersdale, Pa.—Myersdale Elec- 
tric Light, Heat & Power Co. has 
filed notice with the Public Service 
Commission of an increase in its 
rates for service. 


Philadelphia, Pa.—The Government, 
Navy Department, has awarded con- 
tracts for initial work in connection 
with the installation of four new boil- 
ers at the Naval Home, Grays Ferry 
Road, to cost about $15,000. The 
department has also had plans pre- 
pared for the erection of a new pump- 
ing plant and tower at the site. 


Philadelphia, Pa. — Considerable 
new electrical equipment will be re- 
quired in connection with the con- 
struction of the large new five-story 
reinforced concrete factory building. 
about 52x108 ft.. to be erected at 
16th and Hamilton streets, to be used 


January 18, 1919. 


as an addition to the plant of Will- 
iam Sellers & Co. 


Philadelphia, Pa.—The Public 
Service Commission has granted ap- 
proval to the plan of the Depart- 
ment of City Transit for the comple- 
tion of the Frankford elevated sys- 
tem from Callowhill street to Front 
and Arch streets. 


Philadelphia, Pa. — Philadelphia 
Rapid Transit Co. has broken ground 
for the construction of the proposed 
addition to its substation at Frank- 
ford avenue and Arrott street. The 
structure will cost $12,000. 


Philadelphia, Pa.—Edgewater Dye 
& Finishing Co. has awarded a con- 
tract to James Warner, 240 North 
l6th street, for alterations and im- 
provements in the boiler plant at 
its works, to cost about $5000. 


Bdltimore, Md.— Bids will be asked 
for purchasing electrical supplies at 
an estimated cost of $120,000. Ad- 
dress C. W. Logan, president of the 
Electric Commission, 315 Courtland 
Street. 


Frederick City, Md.—Fire on Jan. 
4 destroyed the local substation of 
the Hagerstown & Frederick Railway 
Co. at Myerville, near Frederick City, 
destroying a number of other struc- 
tures and causing a loss of about 
$40.000. 


Hampton Roads, Va.—The Gov- 
ernment, Navy Department. has 
awarded a contract to John Gill & 
Son. Cleveland, Ohio, for the erec- 
tion of a new addition to the local 
boiler plant, about 92x117 ft. in size. 


Fairmont, W. Va.—Monongahela 
Valley Traction Co. is making rapid 
progress in the construction and 
equipment of its large new power 
station at Rivesville, near Fairmont, 
on the Monongahela river, to have 
an initial capacity of 50,000 kw. It 
is understood that operations will be 
inaugurated at an early date. 


Atlanta, Ga.—The city is consider- 
ing plans for an appropriation of 
£70.00) to provide for the construc- 
ton of a new municipal generating 
plant. R. C. Turner is city electri- 
cian. 


NORTH CENTRAL STATES. 


Lorain, Ohio.—Negotiations at 
Lorain have reached a point where 
arrangements are about to be con- 
cluded for the Government to advance 
the necessary funds to complete the 
new Edgewater plant to take care of 
the after-war shipbuilding needs. 


Mansfield, Ohio.—The Magnetic 
Springs Railway, operating between 
Magnetic Springs and Richwood, is 
to abandoned after Jan. 1. The line 
will be offered at public sale. The 
States Utilities Commission has is- 
sued this order based upon proof 
that the company is financially un- 
able to continue the operation of the 
road, which, the committee held, 
makes it unsafe to operate the line in 
its present condition. 


Decatur, Ind.—The Adams county 
commissioners have granted a fran- 
chise to the Pleasant Mills Light & 
Power Co. to extend a line from the 
county infirmary to Pleasant Mills 
and Bobo. The company will sup- 
ply the citizens with electric current 


ELECTRICAL REVIEW 


DATES AHEAD. 


Northern White Cedar Association. 
Annual meeting, Hotel Radisson, 
Minneapolis, Minn., Jan. 21 and 22. 
Secretary, N. E. Boucher, 702 Lumber 
Exchange, Minneapolis, Minn. 


Pennsylvania State Association of 
Plectrical Contractors and Dealers. 
Next meeting, Hotel Adelphia, Phila- 
delphia, Jan. 28. Secretary-treasurer, 
M. G. Sellers, 1518 Samson street, 
Philadelphia. 


Western Association of Electrical 
Inspectors. Annual meeting. Chicago, 
IN., Jan. 28-30. Secretary, W. S. Boyd, 


ae West Jackson boulevard, Chicago, 


Oklahoma Utilities Association. 
nual meeting, Oklahoma City, Okla., 
Feb. 6. 7 and 8. Secretary, H. A. 
Lane, Oklahoma City, Okla. 


Ihinois State Assoclation of Electri- 
cal Contractors and Dealers. Annual 
convention, Chicago, Feb. 14 and 15. 
State secretary, G. A. Engelken, 55 
West Harrison street, Chicago. 


New Mexico Electrical Association. 
Annual meeting, Albuquerque, N. 
Mex.. Feb. 17-19. Secretary-treasurer, 
aes E. Twogood, Albuquerque, N. 

ex. 


An- 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Pfister, Mil- 
waukee, Wis., March 24-28. State sec- 
retary, John A. Piepkorn. 108 Syca- 
more street, Milwaukee, Wis. 


Wisconsin Electrical Association. 


Annual meeting, Milwaukee, March 25- 
27. Secretary, J. P. Pulliam, 1408 First 
National Bank building, Milwaukee. 


from the Decatur municipal light and 
power plant. 


Indianapolis, Ind.—A two-story ad- 
dition to the municipal garage of In- 
dianapolis will be erected at once. 


Richmond, Ind.—Hydro Electric 
Light Co. will make extensive im- 


provements. Address City Engineer 
D. B. Davis. 


South Bend, Ind.—A social center 
building, to cost $50.000, is to be 
erected at Notre Dame University. 

Vincennes, Ind.—Indiana Power & 
Water Co. has awarded contracts for 


 $150.000 worth of improvements. It 


is the intention of this company to 
supply light and power to the Illinois 
oil felds by stringing three 33.000- 
volt wires across the Wabash river, 
spanning the stream from one of the 
main streets of Vincennes. The pow- 
er is to be sold to the Central Ilh- 
nois Public Service Co., which is to 
supply territory near Lawrenceville, 
Bridgeport and Stoey and will also 
provide the residents along the pro- 
posed route with light and power. 
In addition to supplying light and 
power for 28 coal mines in the region 
of Vincennes, the Indiana Power & 
Water Co. is providing the cities of 
Vincennes, Bicknell, Edwardsport, 
Lyons, Switz City. Worthington, 
Dugger, Sullivan, Jasonville, Bloo- 
field, Odon, Elnora, Newberry and 
Petersburg with electrical service. 


Springfield, I11.—The Illinois Pub- 
lic Utilities Commission announced 
that a public hearing will be held at 
the commission’s oftice in Chicago on 
Jan. 14, relative to extensions of gas 
and electric service to new consumers 
by public utilities. 


Lansing, Mich. — $25.000 street 
lighting bonds were authorized by 
vote Dec. 28. Address city clerk. 


Beaver Dam, Wis.—The city“ of 
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Beaver Dam will change present arc 
lights to 60 candlepower Mazda gas- 
filled lights. 


Beloit, Wis.—The matter of extend- 
ing ornamental lighted section will 
come before the council. Consulting 
Engineer Arthur Sweet, Palace build- 
ing, Milwaukee, will make plans. 


Eau Claire, Wis.—Chippewa Power 
Co., Inc., has incorporated to acquire 
and develop water power sites on the 
Chippewa river and its tributaries. 
Address P. D. Kline. 


Galesville, Wis—Davis Mill Co., 
operating a flour mill and electric 
light plant, contemplates an addition 
to its power house and the installa- 
tion of a 100 hp. engine. Address 
B. W. Davis, manager. 


Oshkosh, Wis.—Petition has been 
presented to the council for an elec- 
tric light. Address city clerk. 


Elk River, Minn.—Engineer J. C. 
Jacobson, 1135 First National-Soo 
building, Minneapolis, Minn., has 
prepared estimates for transmission 
line to be constructed by the Elk 
River Power & Light Co. F. D. Wa- 
terman, president. 


Hibbing, Minn.—The village will 
erect electric light and power plant, 
to cost $500,000. The specifications 


include 1500 kw. Address Charles 
Foster, manager. 
Slayton, Minn.—Slayton Power 


Co. will install a 75 kw. additional 
steam unit and will put in steam 


heating system in the village. F. D. 
Eddy, manager. 
Neola, Iowa—The town council 


has authorized a bond issue of $10,- 
000 for electric lighting system. 


Altenberg, Mo.—Altenberg Light 
& Power Co. is planning for the re- 
building of its plant, recently de- 
stroyed by fire. 


Kansas City, Mo.—kKansas_ City 
Light & Power Co., 1500 Grand av- 
enue, will erect an electric substa- 
tion at 3lst and Cherry streets. Ad- 
dress general manager. 


Kirksville, Mo.—Frankford Elec- 
tric Co.’s plant was recently de- 
stroyed by fire. 


Lowry City, Mo—C. C. Deafen- 
baugh is to install the necessary en- 
gines and dynamos to give the busi- 
ness section of the town a good light- 
ing system. 


Miller, Mo.—The aldermen of the 
city have granted a franchise for J. 
P. Alexander to put in a complete 
electric lighting system. The system 
to be installed is the Delco. 


St. Joseph, Mo.—Electrical engi- 
neers from Chicago were here recent- 
ly fot the purpose of investigating 
the electric power situation with the 
view to the installation by the pack- 
ing plants of an independent power 
plant to supply the packing houses of 
South St. Joseph. The street rail- 
way’s plant, which has virtually been 
out of commission for some time, 
gives little promise of improvement. 


Downs, Kans.—$40,000 electric light 
bonds have been voted. Address city 
clerk. 


Topeka, (Kans.-Three hundred new 
incandescent damps, costing the city 
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$2800, were purchased by the munici- 
pal light plant. They will be placed 
as street lights as soon as the old arc 
lights wear out. 


SOUTH CENTRAL STATES. 


Long Beach, Miss.—R. Inglis Man- 
ufacturing & Commission Co. will 
purchase additional electrical equip- 
ment. 


Benton, Ark.—The city commis- 
sioners will improve the electric light 
system. 


Hazen, Ark.—J. D. Cash will es- 
tablish electric light system. 


Covington» Okla.—The city contem- 
plates voting on $40,000 bonds to in- 
stall electric plant, water works and 
sewer systems, Address mayor. 


Howe, Okla.—The city has ap- 
proved the issuance of bonds for $5- 
000 to provide for the completion of 
improvements in the municipal elec- 
tric plant. 


Kingfisher, Okla——Bids will be 
called for in the near future for elec- 
trical improvements. Black & Veatch, 
Kansas City, Mo., engineers. H. M. 
Cleaver, city clerk. 


Yale, Okla.—The city has had plans 
prepared for extensions in the muni- 
cipal light and water systems, includ- 
ing improvements in the power plant, 
power lines, stack, switchboards, en- 
gine and boiler equipment, and other 
work. George B. Gelder is city 
clerk. 


Dallas, Tex.—Plans of the Dallas 
Railway Co. for 1919 call for the 
completion of its building program, 
which is now under way. The pro- 
gram involved the expenditure of 
$800,000. About half of that sum has 
now been spent. The remainder is 
to be-spent this year. This is in im- 
provements and extensions. 


Hempstead, Tex.—The question of 
purchasing another modern engine 
for the city light plant is being con- 
sidered. 


McAllen, Tex.—Rio Grande Public 
Service Corporation is said to be 
planning for the installation of new 
machinery to practically double the 
capacity of its electric light and wa- 
ter systems. R. F. McCord is gen- 
eral manager. 


Pacacios, Tex.—The city council 
has voted to buy the dynamos and 
other electric lighting accessories be- 
longing to the late Charles H. Trego. 
The machinery will be moved to the 
city water works plant as soon as 
possible and a 24-hour current may 
be expected. 


Teague, Tex.—The city council at 
its last meeting granted a franchise 
to T. L. Childs and associates to build 
and operate an electric light and 
power plant in the city. 


WESTERN STATES. 


Gilman, Mont.—The Commercial 
Club has appointed a committee to 
take up the question of an electric 
light plant with business men. 


Kalispel, Mont.—Resolution passed 
the council providing for 29 lighting 
districts. 


Ronan, Mont.—Flathead Telephone 
Co. plans to extend its lines to cover 
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all of Mission Valley in the spring. 
A. H. Stevens is interested. 


Fort Collins, Colo.—A bond issue 
of $100,000 has been voted for the 
purchase of the local street railway 
system. An agreement between thẹ 
Denver and Interurban Railway Co., 
owner of local lines, for transfer of 
the Fort Collins system to the city 
for $75,000 already has been reached. 
$25,000 will be spent by the city in 
improvements. 


Petersburg, Colo.—Fire recently 
destroyed the entire power plant at 
the works of the National Alfalfa 
Products Co. 


Lewiston, Ida.—E. W. Kramer, of 
the hydroelectric department, and J 
W. Gerard, of the logging depart- 
ment, of the U. S. Forestry depart- 
ment, have been at Lewiston inves- 
tigating as to the feasibility of a 
dam on Snake river to develop hydro- 
electric power for operating lumber 
mills, It is stated that a dam at the 
proposed site would make possible 
the development of 50,000 hp. 


Hunters, Wash.—The electric light 
plant destroyed by fire. 


Ritzville, Wash.—Guy Arthur and 
Paul Fowler are manufacturing elec- 
tric heaters of their own design. It 
is specially adapted to heating water 
in tanks. Montana Electric Co. are 
appointed distributors. 


Roslyn, Wash.—Roslyn Fuel Co. 
has doubled the capacity of its coal 
washer, giving now a capacity of 600 
tons of coal per day. This washing 
plant is built after the design of A. 
F. Blair, engineer, Seattle. All equip- 
ment, both old and new, is electrically 
operated. An additional crusher and 
elevator were installed to operate in 
connection with the new equipment. 


Seattle, Wash.—Pacific Northwest- 
ern Traction Co., a Stone & Webster 
organization, which operates the in- 
terurban electric railway line between 
Seattle and Everett, has decided to 
construct a passenger station at Sixth 
avenue and Olive street, Seattle, es- 
timated to cost $100,000. The struc- 
ture will be built by the Puget Sound 
Traction, Light & Power Co. 


Seattle, Wash.—The Capital Issues 
Committee has recently approved a 
bond issue for $350,000, the proceeds 
to be used for the completion of the 
construction of the loop of the mu- 
nicipal railway at the plant of the 
Seattle North Pacific Shipbuilding 
Co., and a bond issue for $200,000 
for the East Marginal Way Street 
Railway, for proposed extensions. 


Seattle, Wash.— Puget Sound Trac- 
tion, Light & Power Co. has had 
plans prepared for the construction 
of a new one-story concrete addition 
at its Jefferson street substation. 


Seattle, Wash.—The construction 
of two gigantic freight yard termin- 
als, one to serve Seattle and Tacoma, 
and another to be accessible on the 
north to Seattle and Everett, will be 
recommended to the State Public 
Service Commission of Washington. 
The plan has been developed as a 
means of relieving the congestion of 
freight at Puget Sound centers. The 
engineering phases of the project are 
heing worked out by R. H. Thomson, 
former city engineer of Seattle. Ten- 
tative plans provide for the electrifi- 
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cation of all rail lines serving the 
proposed terminal facilities. Plans 
also call for additional dock and port 
facilities of the three cities ‘men- 
tioned. 


Spokane, Wash.—Universal Elec- 
tric Co. has been incorporated in Spo- 
kane by C. F. Uhden, A. E. Russell 
and C. W. Crowders. The plan is to 
deal in electrical supplies and equip- 
ment. 


Tacoma, Wash.—A report to city 
council has been made on the cost 
of creating a storage basin on East 
creek, and the data on stream volume. 
It is figured that the water thus 
stored would furnish additional pow- 
er to allow the Nisqually hydroelec- 
tric plant to operate at the maximum 
capacity all the year. It 1s estimated 
the additional power thus created 
would amount to 49,133,000 kw-h 


Victoria, B. C—The Provincial 
Government is having plans drawn 
for a hydroelectric plant to be in- 
stalled at Squamish, to provide power 
and light for the P. G. E. terminal at 
that place, and for lighting the town 
of Squamish. The project involves 
the expenditure of $40,000 or more. 


Portland, Ore.—Dock Commission 
opened bids Dec. 30 for electrical in- 
stallations at Pier No. 1, which 
showed the following: Smith-McCoy 

o., $22,800: Jagger-Sroufe Co., $20,- 
190; E. L. Knight & Co., $21,173; Ne- 
Page- McKenney Co., FA 612; Na- 
tional Electric Co., $17,4 


Calexico, Cal.—The KG trustees 
are considering plans for the estab- 
lishment of a new municipal power 
plant. 


Fresno, Cal.—Contract has recently 
been awarded by the city to the Lewis 
Electric Co., Fresno, for the installa- 
tion of a new ornamental lighting 
system in South Van Ness avenue. 
The work is estimated to cost $14,250. 


Palo Alto, Cal.—The Board of Pub- 
lic Works has completed arrange- 
ments for the installation of a new 
electric street lighting system in the 
South Palo Alto section. 


Red Bluff, Cal—vThe city is hav- 
ing plans prepared for the immediate 
installation of a new electric street 
lighting system. E. A. Rolinson, 
Redding, has been engaged to arrange 
the plans and specifications. 


Porterville, Cal.—Steps are being 
taken by a number of residents of 
this city for a petition to the State 
Railroad Commission for permission 
to organize here an independent gas 
company. to be financed locally for 
the purpose of furnishing gas to the 
consumers of this city and immediate 
district. Address F. W. Veile. 


Riverside, Cal.—Southern Sierras 
Power Co. is planning for extensive 
improvements and additions to its 
plants and system throughout 1919. 
It is understood that the proposed 
work will involve an expenditure 
close to $750,000. The company has 
recently been granted permission to 
increase its rates for service by the 
State Railroad Commission. A. 
West is general manager. 

Sacramento, Cal.—It is understood 
thatthe city officials are planning to 
call fornew bids>at an early date for 
the-construction of the proposed new 
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electrically-operated pumping plant at 
the municipal water works. 


Santa Barbara, Cal.—The city has 
had plans prepared for the installa- 
tion of a new fire alarm system, esti- 
mated to cost $14,000. 


NEW PUBLICATIONS 


Melting Brass in a Rocking Electric 
Furnace is the title of Bulletin 171 
issued by the Bureau of Mines, De- 
partment of the Interior, prepared by 
H. W. Gillett and A. E. Rhoads. The 
publication contains 131 pages and 
sets forth in detail the possibilities 
and limitations of a rocking electric 
brass furnace. The general problem 
of electric brass furnaces is discussed 
and various types of furnaces are 
compared. Reference to some of the 
more important articles in scientific 
and technical publications, dealing 
with the general subject of electric 
brass melting and with the perform- 
ance of various specific types of fur- 
naces, is made in this bulletin in or- 
der that interested persons may pur- 
sue the subject further. . It tells of 
the present need for this type of fur- 
nace and points out the theoretical 
advantages of electric brass melting. 
The price of this valuable publication 
is 20 cents and copies may be se- 
cured by addressing the Superintend- 
ent of Documents, Government Print- 
ing Office, Washington, D. C. 


The Decrease in Ultra-Violet and 
Total Radiation with Usage of Quartz 
Mercury Vapor Lamps is the title of 
Scientihc Paper No. 330, issued by 
the Bureau of Standards, Department 
of Commerce. In this paper experi- 
mental data are given on the decrease 
and intensity of the ultra-violet and 
of the total radiation with usage of 
quartz mercury vapor lamps. The 
Measurements were made with a ter- 
mopile and a yellow (novial shade B) 
glass. Quartz mercury lamps, the 
Cooper Hewitt and the R. W. V. 
Lamp Co. were examined. It is 
shown that there is no marked dif- 
ference in the percent of ultra-violet 
emitted by these lamps when new. 
The total intensity, as well as the 
ultra-violet, decreased to one-half to 
one-third in 1900 to 1200 hours. Com- 
parative data are taken on the ultra- 
violet component in the radiations 
from the sun and from the quartz 
mercury vapor lamps: also data on 
the dye fading carbon arc lamp. 
Copies of this bulletin may be secured 
by addressing a request to the Bureau 
oi Standards, Washington, D. C 


Standards of Mass.—The Bureau of 
Standards has issued Circular No. 3, 
entitled, “The Design and Test of 
Standards of Mass.” It treats of the 
types of weights used as standards 
of mass and of their design, test and 
adjustment. Information is given re- 
lating to the manner of using weights, 
and a complete routine for their veri- 
fication, test and intercomparison is 
developed. Tables facilitating the 
comparison of tolerance and preci- 
sion of corrections, and the computa- 
ton of corrections, are included. 
Those interested may obtain a copy 
by addressing a request to the Bureau 
of Standards, Washington. D. C. 
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INCORPORATIONS 


Evansville, Ind.—Evansville & Ohio 


Valley Railroad Co. has been in- 
corporated with a capitał of $1,500,000. 
The company is a reorganization of 
the Evansville & Eastern Electric 
railway, William H. McCurdy, of 
Evansville, director. 


Philadelphia, Pa. — Hydroelectric 
Finance Corporation. Capital $100,- 
000. To finance and operate public 


utilities. Incorporators: F. R. Han- 
sell, F. M. MacFarland, and J. Vernon 
Pimm. 


Newark, N. J.— Niagara-French 
Battery Co. Capital, $125,000. To 
manufacture batteries and kindred ap- 
pliances. Incorporators: Herbert M. 
Lloyd, Montclair; Raymond E. Cook, 
and Ransom Noble, 2304 West 77th 
street, New York. 


Washington, D. C.—Federal Storage 


Battery Co. Capital, $100,000. To 
manufacture storage batteries. In- 
corporators: Rudolph Uramboug, M. 


E. Jones, and Richard Bowen, Wash- 
ington. 


New York, N. Y.—Save Electric 
Corporation. Capital, $200,000. To 
manufacture electrical appliances, etc. 
Incorporators: M. Ettinger, M. L. 
Newman and B. P. Price, 680 West 
End avenue. 


Wilmington, Del.—Renew Electric 


Lamp Co. Capital, $100,000. . To 
manufacture electric lamps. Incorpo- 
rators: A. M. Fox, Charles R. Bishop, 
and S. H. Bavard, Jr. 


New York, N. Y.— Electric Scaling 
Co. Capital, $100,000. To construct 
and operate a ship repair plant for 
electric cleaning of vessels and kin- 
dred work. Incorporators: O. C. Ol- 
sen, G. Sunseth, and P. Baumer. 


Buffalo, N. Y. — Sentinel Motor 
Corporation. Capital, $50,000. To 
manufacture motors, engines, etc. In- 
corporators: H. R. Stratemeier, F. C. 
Bonnet, and H. E. Witmer. 


New York, N. Y.—Articles of in- 
corporation for 18 public utility prop- 
erties have been filed under New York 
laws, covering, for the most part, pub- 
lic utilities now operated by the Elec- 
tric Bond & Share Co., 71 Broadway. 
The charter of each of the different 
utilities covers a nominal capitaliza- 
tion for New York organization pur- 
poses, the companies being as follows, 
located in different parts of the coun- 
try: Nebraska Power Co., Omaha, 
Neb.; Dallas Power & Light Co., 


Dallas, Tex.; Fort Worth Power & 
Light Co., Fort Worth, Tex.; Penn- 
sylvania Light & Power Co., Pitts- 


burgh, Pa.; Palmetto Power & Light 
Co., Lehigh Valley Transit Co., Al- 
lentown, Pa.; Phoenix Utility Co., 
New York; Utah Securities Co., Salt 


Lake City, Utah; Texas Power & 
Light Co., Waco, Tex.; Yadkin River 
Power Co., Raleigh, N. C.; Utah 


Light & Traction Co., Salt Lake City, 
Utah; Idaho Power Co., Boise, Ida.; 
Kansas Gas & Electric 'Co., Kansas; 
Lehigh Power Securities Corporation, 
Pennsylvania; Pacific Power & Light 
Cø., Portland, Ore.; Northwest Gas 
& Electric Equipment Co., Oregon; 
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Carolina Power & Light Co., Raleigh, 
N. C.; Asheville Power & Light Co., 
Asheville, N. C. The incorporators 
are given as F. B. Odlum, H. M. 
Durning, and R. T. Woodruff, 257 W. 
92nd street, New York. 


Philadelphia, Pa.—Iron & Steel 
Equipment Co. Capital, $50,000. To 
manufacture electrical devices of var- 
ious kinds.  Incorporators: E. 
MacFarland, J. Vernon Pimm, and F. 
R. Hansell, Philadelphia. 


New York, N. Y.—Electric Chem- 
ical Engineering Corporation. Capi- 
tal, $1.000,000. To engage in electro- 
chemical work. Incorporators: Sam- 
uel B. Howard, A. W. Britton and 
Paul S. Smith, New York. 


New York, N. Y.—O. M. Matzen & 
Co. Nominal capital, $5,000. To en- 
gage in a general electrical contract- 
ing capacitv. Incorporators: R. 
Medl, J. F. Smith, and O. M. Matzen, 
176 West Broadway. 


Philadelphia, Pa.—Kesting-Kopp- 
Keyster Co. Capital, $25,000. To 
manufacture electrical wires, etc. Ed- 
ward Kramer is the principal incor- 
porator. 


Miami, Fla—Ward Engineering & 
Battery Co. Capital, $30,000. To 
manufacture storage batteries, etc. 
Incorporators: R. E. Ward, 
Moffatt, and R. G. Ward. 


Eau Gallie, Fla—FEau Gallie Util- 
ities Co. Capital, $30,000. To oper- 
ate a local plant for the distribution 
of electric energy. Incorporators: F. 
D. Fant, Savannah, Ga., and G. C. 
Rose, Eau Gallie. 


Gettysburg, S. Dak.—Bovle Electric 
Co. has incorporated with a capital 
of $100,000 by Frank H. Boyle and 
others. 


Tuscaloosa, Ala.—Tuscaloosa Rail- 
way & Utilizer Co. has been char- 
tered with a capital stock of $50,000. © 


Kimball, Neb.—South Divide Tele- 
phone Co., Inc., has incorporated 
with a capital of $2,000 by August 
Gadeken. 


New York, N. Y.—American Bosch 
Magneto Corporation. Capital, $2,- 
400,000. To manufacture magnetos, 
electrical specialties, etc. Incorpor- 
ators: W. P. Shepard, S. F. John- 
son and G. H. Hubner, 42 Broadway. 


New York, N. Y.—Eastern Signal 
& Supply Co. Capital, $51,000. 
Formed by a consolidation of the 
Eastern Signal Co., Inc., and the Atlas 
Battery Co., New York, to manufac- 
ture railway signals and other spe- 
cialties. Incorporators: J. W. War- 
ing, J. M. Mencer and E. M. Deems, 
30 Church street. 


PROPOSALS | 


Turbines, Pump Set., Etc.—Sealed 
bids will be received Feb. 4 for fur- 
nishing turbines, pump set, feed wa- 
ter heater and electric light plant for 
hydraulic grader No. 1820. Further 
information can be received at the of- 
fice of the Mississippi River Commis- 
sion, Ist and 2nd Districts, Custom- 
house, Memphis, Tenn. 
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Walter M. Fagan and C. M. Lindsay Receive Promotions 
Retires from Active Business — Changes 


—F, N. Boyer 


C. W. Korner, after serving a 
period in war work with the engineer- 
ing section, power department, Emer- 
gency Fleet Corporation, looking after 
technical work and general power prob- 
lems, has returned to his regular duties 
as general manager and electrical en- 
gineer of the Pasadena (Cal.) light and 
power works. 


WALTER M. FAGAN, sales man- 
ager ot the Hughes Division of the Edi- 
son Electric Appliance Co., Inc., Chica- 
go, has been appointed sales manager of 
the Hotpoint Division of the company. 
Mr. Fagan was born and reared in Cal- 
ifornia. He was engaged in the elec- 
trical business on the Pacific Coast for 
ten years, about six years ot which time 
was spent in the jobbing business. He 
later came to Chicago and became con- 
nected with the Crouse-Hinds Co., man- 
ufacturer of conduit fittings and elec- 
trical specialties. After several years of 
service with this concern he resigned 
to accept the position of sales manager 
with the Hughes Electric Heating Co. 
About a year ago, when this company 
merged with the heating appliance divi- 
sions of the General Electric Co. and 
the Hotpoint Electric Heating Co., Mr. 
lagan remained in charge of the 
liughes Division of the new organiza- 
tion. 


F. N. BoYER, district manager of 
the General Electric Co. at St. Louis, 
after more than 28 years of continuous 
service with the General Electric Com- 


pany, has retired from all active 
business. Older men in the elec- 
trical industry will remember Mr. 


Boyer as general manager of the Read- 
ing Electric Light & Power Co., from 
1884 to 1891 and as incandescent lamp 
specialist under John I. Beggs for the 
Edison General Electric Co. in Chi- 
cago in 1891. Mr. Boyer was born at 
Reading, Pa., September 9, 1855. Thir- 
teen vears later he entered the employ 
of the Philadelphia, Reading & Potts- 
ville Telegraph Co. as messenger boy 
and in 1869 was promoted to telegraph 
operator. He was wire chief in charge 
of all telegraph wires of the Philadel- 
phia & Reading Railroad Co. from 1884 
until 1891, when he entered the employ 
of the Edison General Electric Co. On 
Feb. 1, 1892, Mr. Boyer was appointed 
manager of incandescent lamps and of 
the wire and cable department. A few 
months later when the General Electric 
Co. was organized, taking over the Edi- 
son G-E Co. interests, this position was 
abolished and he worked for the supply 
department of the new company in vari- 
ous capacities. In 1895 he was appoint- 
ed manager of the supply department 
and in 1908, on the retirement of B. E. 
Sunny as manager of the Chicago dis- 
trict, and the appointment of Mr. John- 
son as his successor Mr. Boyer was ap- 
pointed assistant district manager and 
in 1912 he was made district manager of 
St. Louis. Throughout the entire Gen- 


eral Electric organization and the elec- 
trical industry in general, Mr. Boyer’s 
name and personality are familiar. 


CaruL H. Wuitson, frst vice- 
president and general manager of 
Thomas A. Edison, lnc., with headquar- 
ters at West Orange, N. J., has request- 
ed an indetinite leave of absence due to 
ill health. Mr. Wilson has been con- 
nected with the Edison interests for the 
past 21 vears. 


WALTER F. Cros Ley, who for 
several years was general manager of 
the Cairo Railway & Lighting system, 
has been appointed assistant to General 
Manager H. E. Chubbuck, vice-presi- 
dent of the Illinois Traction System, 
Peoria, Il]. The Cairo properties are 
subsidiaries of the Illinois Traction Sys- 
tem. 


J. A. WELLS, of the service de- 
partment Westinghouse Electric & Man- 
ufacturing Co., East Pittsburgh, has es- 
tablished headquarters at Ellensburg, 
Wash., while engaged as inspecting en- 
gineer for that part of the equipment 
being furnished by the company to Chi- 
cago, Milwaukee & St. Paul Railway 
in its Cascade electrification. 


C. M. Linpsay, general manager, 
Hotpoint Division of the Edison Elec- 
tric Apphance Co., Inc., Chicago, has 
been appointed manager of the new 
sales promotion and advertising depart- 
ment. This department has been in- 
augurated by the company for the sole 
purpose of building up its sales service 
with its customers to the highest pos- 
sible degree. His long service and ex- 
tensive experience with the Hotpoint 
organization have eminently fitted Mr. 
Lindsay for the position, and the com- 
pany is indeed fortunate in his appoint- 
ment jin this capacity. His = many 
friends throughout the industry will be 
glad to learn of his promotion. 


H. W. CLAPP, general manager of 
the Columbus (Ohio). Railway, Power 
& Light Co., has been promoted to the 
position of general superintendent. Mr. 
Clapp was born in Australia and four 
years before coming to this country was 
superintendent of motive power of the 
Brisbane Tramwavs. In 1902 he be- 
came connected with the General Elec- 
tric Co. as engineer in the New York 
territory, and during his five and one- 
half years’ connection with the com- 
pany was intimately associated with the 
electrification of the New York Central 
Railroad. Resigning his position with 
the General Electric Co. Mr. Clapp en- 
tered the electrical engineering depart- 
ment of the Southern Pacific Railroad 
and after four vears’ service became 
assistant electrical engineer in charge 
of construction of the Trans-Bay Elec- 
tric lines of the Southern Pacific Co., 
leaving this company to become general 
superintendent of the Columbus system. 


Cart F. Hanson, who hasbeen 
associated with the Bureau of ‘Stand- 


ards during the past five years, has be- 
came associated with the Habirshaw 
Electric Cable Co., Inc., of New York 
City. Mr. Hanson is in charge of re- 
search work of an electrical nature. 


LiftutT. GeorGeE A. McKIn- 
LOCK, JR., liason ofhcer on the staff 
of Maj.-Gen. B. B. Buck, and a son of 
George A. McKinlock, Sr., president of 
the Central Electric Co., Chicago, whose 
death was recorded in a recent issue of 
ELECTRICAL Review, has been recom- 
mended for the Distinguished Service 
Cross. The following is a communica- 
tion from Maj.-Gen. Buck to the Com- 
mander in Chief, American Expedi- 
tionary Forces (through the War De- 
partment) France, recommending Lieu- 
tenant McKinlock for the award of this 
medal: 

(1) I desire to recommend Second 
Lieut. George A. McKinlock, Jr., de- 
ceased, for the award of the Distin- 
guished Service Cross for his conduct 
in the battle of Berzy-leSec on July 21, 
1918, as tollows: 

“Second Lieut. G. A. McKinlock, Jr., 
Intelligence Officer, Second Brigade. 
For exceptional gallantry under heavy 
artillery bombardment and severe ma- 
chine gun fire in proceeding alone the 
front lines near Berzv Le Sec to verity 
the position reports of the advanced lo- 
cations of the front lines, and was killed 
while so doing. 

“(2) In addition to the foregoing, 
Lieutenant McKinlock accompanied me 
between the hours of 2:00 a. m. and 
4:30 a. m. on July 21, 1918, on a very 
perilous expedition along our front 
lines in the immediate presence of the 
enemy, where I went to deliver in per- 
son the orders and make the explana- 
tions of the battle which was to follow 
that morning. Also, for his gallantry 
in staving at the advanced telephone post 
in a little ravine during several hours 
that morning, attending to his duties 
as Brigade Intelligence Officer, the loca- 
tion of the advanced telephone being 
well forward, known to the enemy, and 
subjected to heavy shell and shrapnel 
fire during the entire time. 

“(3) This recommendation for the 
Distinguished Service Cross has not been 
submitted at an earlier date for the rea- 
son that Lieutenant McKinlock’s body 
was never found, to my knowledge, and 
I have waited for the development of 
the possibility that he might have heen 
carried off as a prisoner by the enemy.’ 


Obituary. 


WarterR V. Turner. Pitts- 
hurgh, Pa., manager of the engineering 
department of the Westinghouse Air 
brake Comnany, and a well- known in- 
ventor, died on January 9, in his fifty- 
second year. 


Rrcnarp J. O’Toorr, inventor 
of the clectromagnctic crossing signal 
for» protecting highway crossings of 
tailwave \died (recently at his home, 
Thurmont, Md.. aged 71 years. 
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For the 


Reconstruction Period— What? 
XX. 


He Who 


Hesitates 


I have no word of criticism for the 
manufacturer who—facing a period of 
business uncertainty—marks time for a 
month or two before deciding upon a 
definite policy of production, advertising 
and sales. He may be one who placed his 
every resource at the disposal of the Gov- 
ernment, who, to hasten the output of 
vital war supplies, took verbal contracts 
which are still unvalidated, who accumu- 
lated stocks of raw material which can- 
not be utilized for his regular commercial 
lines, or who brought about changes in 
his plant and personnel that are now a 
source of serious embarrassment. 


That man is a hundred per cent Ameri- 
can. Neither his motives nor his judg- 
ment can be questioned. 


But, in justice to his business, to his 
associates and to his employes, he cannot 
stop there. He must go forward the in- 
stant the way becomes clear. Hesitation 
too far prolonged is fatal. Indecision 
paralyzes industry. A lost grip is hard to 

- regain. For his own good, for the com- 
mon good, let each manufacturer lay his 
plans for the coming year as soon as pos- 
sible, end act with the utmost vigor in 
carrying them through. 


C. A. TUPPER, - - President 
INTERNATIONAL TRADE PRESS, Inc. 
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Fi ial News 
t a R Re e RA A 
Capitalization of Public Utilities. American Telephone Financing. Earnings. 


In the report of O. B. Wilcox, chairman 
of the Committee on Public Service Se- 
curities, Investment Bankers’ Association 
of America, he says: 

“In the early days of commission regu- 
lation, the commissions, charged under 
the law with the duty of tixing fair and 
just rates for service, in the search for 
_ their true functions refiected in many of 

their decisions the demands of the public 
for cheap service, by so reducing the 


rates in many cases that appeal was had — 


to the courts to protect investment from 
contiscation, and it was doubted whether 
the moral obligation of the state to in- 
vested capital and its constitutional pro- 
tection would prevent its impairment in 
debt pe service. Gradually the regulatory 

odies in many states have come to 
recognize the growing demands of in- 
creasing and sometimes congested popula- 
tion and rapidly expanding industries of 
the country for increasing public service, 
controlled by the state but dependent on 
the investment funds of the country for 
the capital needed for constant growth; 
that capital would flow into public utili- 
ties in competition with other opportuni- 
ties for safe and profitable investment in 
unregulated industries, only if protected 
and remunerated; and that the chief in- 
terest of the state and the public served 
is in adequate and efficient service rather 
than in cheap and inefficient service. 
These principles have been recognized by 
so many of the public service commis- 
sions in all parts of the country during 
the last year that they may be said to be 
fairly well established.” 

The writer then quotes from holdings 
handed down in recent commission and 
court decisions: 

“The principles recognized by these de- 
cisions and their general application in 
public utility regulation must insure to 
these securities a protection not afforded 
any other class of private enterprise; not 
only are investments in public utilities 
protected by the constitutional provision 
against taking property without just 
compensation and by the moral obligation 
of the state to protect invested capital 
and promote enterprises upon which the 
industries of the country in war and 
peace are so dependent, but also it is now 
appreciated and publicly declared that the 
interests of the state and of the public 
are served and promoted by permitting 
rates which are sufficient both to insure 
adequate service and to create such credit 
for the operating companies as will at- 
tract the necessary capital to vnrovide 
for the upkeep of the properties and 
their expansion; and thus private invest- 
ment in public utility securities is pro- 
tected in principle not only by the law, 
but by the recognized interests of the 
state, the community andswthe public 
served. 

“While these principles have been so 
widely recognized by many commissions 
in recent months, and increased rates 
have been granted many companies, the 
increases in rates to the utilities of the 
country as a whole by no means have 
equaled the increases in the costs of op- 
eration resulting from high prices of fuel 
and materials and high wages. The de- 
velopment of commission regulation and 
the appreciation of its obligations to the 
public to encourage efficient service must 
operate to increase rates too low to pro- 
tect investment or attract additional cap- 
ital for public utility expansion.” 


Pacific Power & Light Bonds Sold. 


Lumbermen's Trust Co., Portland, Ore., 
has purchased first mortgage 5% bonds 
of Pacific Power & Light Co. amounting 
to $350.000. This is a portion of an issue 
of $1,263.000 of bonds of the latter com- 
pany. which mature Aug. 1, 1930. The 
proceeds of their sale are to take up 
two-year, 6% bonds maturing in 1920. The 
company operates several hydroelectric 
Stations and 502 miles of high-tension 
transmission lines, and also operates a 
number of steam-electric plants. It is 
given out that net earnings for the year 
ended Nov. 30, 1918, amounted to almost 
double the interest charges on all out- 
standing bonds. 


Cffiicials of the American Telephone & 
Telegraph Co. are arranging for the issu- 
ance ot $40,000,000 tive-year 6% notes, to 
provide tor outs.tanding indebtedness ma- 
turing Feb. 1, and an issue of $25,000,000 
30-year 6% debentures of the New York 
Telephone Co., a portion of the proceeds 
to be used for new extensions, better- 
ments and the purchase of new equip- 
ment, etc. 


Cities Service Co. Bonds Offered by 
Syndicate. 


A syndicate headed by Henry L. Do- 
herty & Co. and Montgomery & Co. is 
offering at 100 and interest $10,000,000 
Cipies Service Co. series C 7% convertible 
god debentures. These debentures are 
convertible on and after Jan. 1, 1921, into 
nine shares of Cities Service Co. preterred 
stock and one share of Cities Service Co. 
common stock from Jan. 1, 1919, to the 
accumulated cash and stock dividends on 
one share of Cities Service Co. common 
stock from Jan. 1, 1919, to the date of 
conversion. 


Electrical Operations Show Increase. 


Satisfactory results are reported by R. 
. Baker, engineer for electrical opera- 
tions of Henry L. Doherty & Co., in a 
report on November electric operations. 
Mr. Baker said that “results of November 
electric operations from companies so far 
reporting are very promising, and the net 
earnings show a large increase over No- 
vember, 1917, and a very substantial in- 
crease over October, 1918. ‘lhere has 
never been any trouble with the gross 
earnings; and as for securing additional 
business, it is apparently a question only 
of getting capacity to handle it. From 
this time on decreased operating expenses 
oul contribute to increased net earn- 
ngs.” 


ILLINOIS TRACTION CO. 


For the 11 months to Nov. 30—Gross, 
$13,446,064, increase 9.53%; net, $3,665,596, 
decrease 11%. November gross, $1,343,- 
654, ıncrease $100,588, or 8.09%; net, $377,- 
tly, increase $89,073, or 30.85%. 


NCRTH CAROLINA PUBLIC SERVICE 
6 months to Sept. 30, 
1917 1918 


Gross earnings ..... $300,309.41 $347,057.70 
Uperating expenses.. 165,663.29 189,446.43 
Taxes 6% esdews-s 5 05's 9,300.00 7,200.00 

Net earnings ..... $125,346.12 $150,411.21 
Interest charges .. $1,017.60 86,532.50 


Net to surplus ....$ 44,328.52 $ 64,878.71 
Per cent electric light and power 

business ..........6.. hen a ENS Pere | i 
Per cent gas business ... .29 
Per cent railway business ........5++-.20. 


Dividends. 


American Light & Traction Co. has de- 
clared a quarterly dividend of 2%%, also 
a quarterly dividend of 144% on preferred 
stock. pevanle Feb. 1 to stock of record 

an. 15. 


(E EE EE SE SE SE SE SE SE . 


3 
9 


Illinois Northern Utilities Co. has de- 
clared a quarterly dividend of 14%, pay- 
able Feb. 1 to stock of record Jan. 30. 

Milwaukee Electric Co. has declared a 
quarterly dividend of $1.60 on preferred 
AOE PRYADIE Jan. 31 to stock of record 
Jan. ; 


The board of directors of Miami Copper 
Co. has declared a dividend of $1 per 
share for the quarter year ending Dec. 
31, on the capital stock of the company, 
payable Feb. 15, to stockholders of record 
at the close of business on Feb. 1 


BID PRICES OF SECURITIES OF LEAD-WEEKLY COMPARISONS OF CLOSING- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookerv Bldg., Chicago. 


Div. rate. Bid Bid 
Public Utilities— ° Per cent. Jan. 7. Jan. 14. 
Adirondack Electric Power of Glens Falls, common......... aes 6 14 12 
Adirondack Electric Power of Glens Falls, preferred........ sir 6 68 71 
American Gas & Electric of New York, common........... 10+extra 98 98 
American Gas & Electric of New York, preferred...........- “ace 6 43 43 
American Light & Traction of New York, common........ coe ote 242 244 
American Light & Traction of New York, preferred....... er 6 99 99 
American Fower & Light of New York, common.......... eae 4 52 53 
American Power & Light of New York, preferred......... “ae 6 74 74 
American Public Utilities of Grand Rapids, common..... ses Pee a ws 
American Public Utilities of Grand Rapids, preferred..... aso 7 35 35 
American Telephone & Telegraph of New York......... sets S% 101 100 
American Water Works & Elec. of New York, common.. a.e as 61% 5 
American Water Works & Elec. of New York, particip..... ier 7 13 11 
American Water Works & Elec. of New York, first prefer. ... va 69 66 
Appalachian Power, COMMOMN.........c. ccc cere eect een eeees Sas ‘ 2 2 
Appalachian Power. preferred......... 00. ccc cece eee tenes oe 7 12 15 
Cities Service of New York, common.............0.0ee0 eee: +extra 295 293 
Cities Service of New York, preferred................0.0055 are 6 “80 80 
Commonwealth Edison of Chicago ........... ccc ee ee eee ia 8 115 117 
Comm. Power, Railway & Light of Jackson, common...... sw we 22, 19 
Comm. Power, Kailway & Light of Jackson, preferred..... Scars 6 42 41 
Federal Light & Traction of New York, common.......... RAT sa 8 8 
Federal Light & Traction of New York, preferred.......... ae as 40 40 
Illinois Northern Utilities of Dixon ......... ccc ecw cee eee. eas 6 Se oe 
Middle West Utilities of Chicago, common................ 2+extra 24 20 
Middle West Utilities of Chicago, preferred................ eee 6 52 50 
Northern States Power of Chicago, common..............- kes ia 58 59 
Northern States Power of Chicago, preferred.............. ex.div.7 7 90 
Pacific Gas & Electric of San Francisco, common.......... ei Te 47 46 
Pacific Gas & Electric of San Francisco, preferred........ Sighs 6 85 R5 
Public Service of Northern Illinois, Chicago, common....... aes 7 90 90 
Public Service of Northern Illinois, Chicago, preferred..... re 6 91 91 
Republic Railway & Light of Youngstown, common........ eRe 4 16 17 
Republic Railway & Light of Youngstown, preferred...... on 6 52 51 
Standard Gas & Electric of Chicago, common............. mate ete 12 12% 
Standard Gas & Electric of Chicago, preferred............. auc 6 32 31 
Tennessee Railway, Light & Power of Chattanooga, commo: ... ons 2 214 
Tennessee Railway. Light & Power of Chattanooga, preferre ,.. 6 13 12% 
United Light & Railways of Grand Rapids, common......... eis 4 38 37 
United Light & Railways of Grand Rapids, preferred....... N 6 7 T 
Western Power of San Francisco, common...............-.. aed ae 15 17 
Tennessee Railway, Light & Power of Chattanooga, preferre’ ,.. 6 63 64 
Western Union Telegraph of New York.................... extra 87 87 
Industrials— 
Electric Storage of Philadelphia, common......... ee a ses 4 53 53 
General Flectric of Schenectady ........ ccc cee eee eee eee: gi 8 151 149 
Westinghouse Electrice & Mfg. of Pittsburgh. common... .... .. drs 7 41 41 
Westinghouse Electric & Mfg. of Pittsburgh preferred. .) n. J.K 7 55 55 
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Fig. 1.—Night View of General Lighting Over Sewing-Machine Tables in Hamilton, Ont., Knitting Mill—A Bright, Clean and 
Cheerful Work Room. 


Modern Lighting and Power Installa- 
tion for Canadian Knitting Mill 


Electrical Equipment Complete and Designed to Minimize Fire 
and Accident Hazards— Interesting Details of the Lighting 
and Power Facilities —Safeguarding and Welfare of Employes 


have the highest type of building construction 

and equipment in order to minimize the fire and 
life hazards. The raw materials used and the 
products made are quite inflammable; the employes 
are mostly women and girls. Fires breaking out in 
old mills have frequently caused not only heavy prop- 
erty loss but, worse still, have been accompanied by 
harrowing loss of life. In modern mills, therefore, 
every effort is made to overcome these dangers. An 
example of the best type of construction in a modern 
knitting mill is described in this article. It may be 
said, in fact, that this mill is a model one not only 
from the electrical installation and general building 


K ve te mills, like other textile mills, should 


construction standpoints, but also in the efforts made 
to provide for the comfort and welfare of the 
employes. 

The plant in question is located at Hamilton, On- 
tario, and is used for the manufacture of underwear, 
hosiery and sweater coats. An entire city block is 
owned by the company, the present building being 
the first unit of a very large plant which it is contem- 
plated to erect in sections. This first unit is now fully 
occupied and it is expected to erect extensions in the 
immediate future. The building is four stories and 
basement in height and has ground dimensions 76 by 
304 ft. It is of reinforced concrete and fireproof 
construction throughout. xA sprinkler system is in- 
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stalled in every work.and storage room. A very rigid 
inspection system has been adopted for preventing 
fire hazards and for keeping the factory clean and 
sanitary. 

Every facility has been provided for the comfort 
and conyenience of the employes. Rest rooms and 
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Fig. 2.—Service Metering and Control Board and Pump 
Controllers. 


lunch rooms, including a fully equipped cafeteria, are 
provided where meals are furnished at cost. The 
building has large windows and the rooms are high 
with unobstructed ceilings, thus giving an abundance 
of light. The company has established the practice 
of having the interior of the. mill redecorated and re- 
painted once a year, so that the work rooms and entire 
premises are kept bright and cheerful. On account 
of these various measures, the owners of the mill 
have had no diffculty whatever in obtaining and keep- 
ing all the help needed. 


SERVICE AND SERVICE EQUIPMENT. 


Central-station service is supplied as three-phase, 
25-cycle current at 2200 volts, the servicesbeing brought 
underground to an underground transformer vault lo- 
cated just outside the factory building. In this vault are 
placed six step-down transformers, three for power 
and three for lighting, each bank being connected in 
closed delta. All energy is measured on the primary 
side of the service through instrument transformers 
connected to the meters on the lower panels in Fig. 2. 
The right-hand meter is a polyphase integrating watt- 
hour meter, while the left-hand meter is a polyphase 
graphic recording wattmeter used to show a complete 
record of the entire power demand at all times. The 
peak load shown by this meter is used by the power 
company for determining the demand charges on this 
installation. These meters were supplied by the Can- 
adian Westinghouse Co. 

The service conduits entering underground from 
the transformer vault lead directly behind the panels 
shown in Fig. 2 and pass to the I. T. E. carbon-break 
circuit-breakers shown in the upper panels, which are 
used both as service switches and cutouts for the 
protection of the incoming services. From these 
breakers the conduits lead to the main distributing 
switchboard shown at the left in Fig. 3. 
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The house service water pumps and the pump on 
the heating-system return are electrically driven and 
controlled by means of Cutler-Hammer automatic 
controllers shown mounted on the wall at the right in 
Fig. 2, all this equipment being in the basement. 


POWER AND LIGHTING DISTRIBUTION BOARDS. 


In Fig, 3 is shown the switchboard for distributing 
the power and lighting throughout the entire factory 
building. All the conduits leading to the different 
floors are terminated in a large steel junction box 
shown in Fig. 3 directly above the panels. This makes 
a very neat method of finishing off the conduits. It 
eliminates the use of large conduit fittings. The 
cables can be rearranged in this cabinet so that they 
come directly over the terminals of the switches 
without crossing, no matter where the conduit enters 
the cabinet. Bushings are used on the under side of 
the cabinet for insulating the cables where they pass 
through the wall of the cabinet. Bringing the cables 
out in this manner makes a very compact arrange- 
ment at the rear of the panels. A voltmeter 1s pro- 
vided on the power and lighting panels to indicate 
the voltage of any phase. Ground-detector lamps 
with plug receptacles are also used for ascertaining 
the condition of the system at all times with respect 
to accidental grounds. 

` At the right of Fig. 3 is shown the panel for 
controlling night lights, exit lights, stair lights and all 
lighting used on the exterior of the building. This 
places the control of this lighting under the plant elec- 
trician, who is responsible for the use of the same. 
A wire mesh enclosure (not shown in the illustration) 
is used to prevent any person coming in contact with 
the live parts of apparatus exposed on the switchboard 
panels. This also prevents unauthorized persons tam- 
pering with this apparatus. The switchboard is lo- 
cated in the basement adjacent to the boiler room. 
The remainder of the basement is used for storage 
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Fig. 3.—Power and Lighting Distribution Board and Panel for 
Special Lighting. 


¢ 

purposes. The three elevators are Otis Fensom type, 
using alternating-current slip-ring type motors with 
magnet control panels in pent house. Each elevator is 
supplied by a separate feeder direct from the switch. 
board controlled by a separate switch and fuse. 

Fig. 1 shows a typical illustration of the lighting 
used throughout in this mill. Benjamin deep-bowl 
steel enameled reflectors are used with 60-watt Mazda 
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lamps, mounted 7 ft. from the floor. This form of 
lighting has been found highly satisfactory for sew- 
ing-machine work, as shown in Fig. 1. 
very uniform light distribution and a marked absence 
of shadows. The units are placed in such locations 
that it is impossible for the operators to sit in any 
position where they do not receive sufficient illumina- 
tion on their work and there is no glare in their eyes. 
This form of modified general lighting is found much 
superior to individual lighting for each operator. The 
fixtures are flexible so they will not be injured by 
workmen carrying ladders about. On some of the 
other floors ceiling-mounted lamps with deep-bowl 
reflectors are used. 

A few of the night lights used by the watchmen 
are shown in Fig. 1 mounted on the ceiling. There 
are two of these units on each floor. The results are 
very Satisfactory, using 60-watt lamps and glass re- 
flectors. These night lights eliminate the necessity of 
watchmen carrying oil lanterns or other portable 
lamps throughout the mill and give abundant general 


illumination over the entire floor for the watch service. 
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Fig. 4.—Typical Motor Drive for Sewing-Machine Tables—View 
Taken Before Completion. 


At the entrance to each stairway is a 25-watt red lamp 
as an exit marker—an important provision in case of 
possible fire. 


MACHINE-DRIVE MOTORS AND CONTROL. 


In Fig. 4 is shown a sample of the motor installa- 
tion for sewing-machine tables. These motors are 
2-hp., three-phase, 220-volt, 25-cycle, 300-r.p.m induc- 
tion motors each direct-connected to a line shaft under 
the table. This eliminates overhead belting and has 
proven very satisfactory. Each of these tables is 
equipped with 10 sewing machines. The wiring to the 
motor is installed in exposed conduit. The control 
switches and fuses are enclosed in steel boxes, mount- 
ed on the columns as shown in Fig. 4. Detroit Square 
D type switches are used throughout in this mill for 
controlling all motors from I to 5 hp., inclusive. A 
power feeder is shown on the ceiling in Fig. 4 with 
junction boxes located near each column for supplying 
the different motors. One of the lighting panels is 
also shown on the rear wall in Fig. 4. These panels 
are Krantz type surface panels with slate gutter’ and 
knife switches. 

In Fig. 5. three control switches for the sewing- 
machine table motors are shown mounted on the col- 


[There is a 
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umn with exposed conduit and condulets. This makes 
a very satisfactory installation from both the fire and 
life-hazard point of view. No live parts are exposed. 
The switches are operated from the outside of the box 
by suitable handles. In Fig. 6, three ironclad Square 


Fig. 5.—Enclosed Switches for Control of Three Sewing- 
Machine Table Motors. 


D switches are shown mounted on the column for con- 
trolling three 5-hp. motors. These switches are double- 
throw type operated by handles on the exterior of the 
box. By the use of this form of switch the motor 
running fuses can be installed much smaller to give 
better protection, as the fuses are not in the circuit 
during the starting period. This apparatus has given 
very Satisfactory service. 


Fig. 6.—Enclosed Double-Throw Switches for Three 5-Hp. 
Induction Motors. 


In Fig. 7 is shown the method of hanging shafting 
and motors on the ceiling. Channel iron is used with 
bolts and special castings in conjunction with suitable 
inserts in the concrete ceiling. The shafting can be 
shifted very readily by-this method. The motors are 
5-hp., three-phase,,.220-volty Canadian Westinghouse 
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type C.C.L., 300-r.p.m., direct-connected to the line 
shaft with flexible couplings. This eliminates a great 
deal of heavy belting for main drives. The ironclad 


control switches are shown mounted on the columns 
for controlling these motors. 


The power main is 


Fig. 7.—Method of Mounting Motors on Ceillng—Shafting Not 
Yet installed. 


mounted on the ceiling in exposed conduit with suit- 
able junction boxes opposite each column. This sec- 
tion of the factory is used for knitting machines re- 
quired in manufacturing heavy sweater coats and 
other woolen goods of this description. 

All of the electrical installation was supervised by 
the Inspection Department of the Hydro-Electric 
Power Commission of Ontario and is looked upon as 
a model factory installation in every particular. 


MANY CRIPPLED SOLDIERS CHOOSE 
STUDY OF MOTOR MECHANICS. 


Popularity of This Course Results in the Establishing of 
Numerous Schools in Many Countries. 


By Douc tas C. MCMURTRIE. 


Motor mechanics has proven a most popular sub- 
ject of instruction for crippled soldiers who are being 
retrained to become self-supporting, self-respecting 
workers. In fact, the trade is almost too popular, say 
directors of Canadian schools in which hundreds of 
disabled soldiers are today being trained in new occu- 
pations. Practically every Canadian soldier who is 
asked to choose from among the various trades in 
which classes are operated selects automobile mechan- 
ics—but most of the men are dissuaded from their 
intention and are turned into other channels of indus- 
try. Otherwise, every crippled soldier in the Dominion 
would be looking for a job as automobile mechanic 
after he had completed his course of training, and the 
supply would far exceed the demand. 

Canada, England, Germany and India are among 
the belligerents that offer training courses in motor 
mechanics to the disabled men of their own forces, 
and America, in line with the program of re-education 
that she has adopted, is teaching her wounded and 
disabled soldiers automobile repairing, At Fort 
McHenry, where the United States operates a large 
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reconstruction hospital, one of the trades taught ta 
convalescent soldiers is automobile mechanics. A one- 
armed or a one-legged automobile mechanic, therefore, 
will not be new, once the general public has been com- 
mitted to the principles of re-education. 

In British Columbia gasoline-engine classes were 
organized soon after the wounded began returning 
from overseas. Vancouver, Victoria, Esquimault and 
Westhaven provide instruction in motor mechanics. 
As there is also a big field for workmen in this trade 
in Saskatchewan and through all the West, thorough 
courses are given for war cripples by the University 
of Saskatchewan. Another course is at the Provincial 
Institute of Technology and Art at Calgary. Disabled 
men so trained compete successfully with the average 
sound mechanic. 

While the wounds of English soldiers and sailors 
are healing at Queen Mary’s Convalescent Hospital at 
Brighton and Roehampton, they are afforded the op- 
portunity of learning motor mechanics. The work- 
shop at Roehampton, which is shown in the illustra- 
tion, is fitted up as a model garage in charge of: dis- 
abled men who, besides being skilled instructors, un- 
derstand the special problems of the war cripple. 

Germany, too, has excellent training courses , for 
war cripples who take up motor mechanics. At Diis- 
seldorf on the Rhine, by the co-operation of the pro- 
vincial and city administration and local welfare socie- 
ties, war cripples are being trained in many skilled 
trades. | 

Even in far-off India, the trade of automobile 
mechanics takes hold of the imaginations of the na- 
tives. It must be a curious sight, indeed, to see India’s 
disabled sons repairing an automobile or studying the 
intricacies of mechanics in the shops that are operated 
at Queen Mary’s Technical School at Bombay. These 
curly-bearded, olive-skinned warriors will not be left 


Disabled Soldiers Learn Automobile Mechanics at Roehampton, 
England. 


on the highroads to beg after they have served their 
country, but will be trained for useful trades in which 
their physical handicaps do not prevent them from 
competing with able-bodied men. 


Electric welding has been introduced with satisfac- 
tory results in the shipyards where concrete ships are 
built. It 1s used for connecting members of the rein- 
forcement as an alternative to the use of wire ties. 
The’ welds are quickly made and hold the bars firmly 
in their final positions so that the blocks, wedges and 
distance pieces otherwise necessary can be entirely 
eliminated. 
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Aeronautics in the United States 


Major General George O. Squier Gives First Authentic Infor- 
mation of the Great Work Done by the Aeronautics Branch 
of the War Department—Important Scientific Developments 


trical Engineers in New York on Jan. 10, Maj. 

Gen. George O. Squier presented an instructive 
paper entitled “Aeronautics in the United States.” 
The paper consisted of a general description of the 
development of aeronautics in America after America 
entered the war, and included a large amount of 
technical information which has not been published 
heretofore. The paper sets at rest effectively any 
opinion among engineers to the effect that the Aero- 
nautics branch of the War Department was not con- 
ducted efficiently and in a manner intended to produce 
results. Among the facts presented“by the paper, the 
one that the development of aeronautics in general 
was not only a feat of engineering, but was also a 
triumph of the genius of American engineers, was 
most thoroughly appreciated. 

Not the least important of the features of the 
paper was the description of the strictly scientific work 
done by the personnel of the signal service, composed, 
necessarily, of scientists drawn from colleges and 


A T a meeting of the American Institute of Elec- 


Major Genera) George O. Squier. 


industrial organizations. These scientists included 
mainly chemists, physicists and electrical engineers, 
men who were specially qualified to consider the most 
recent phases of chemical, meteorological, and electri- 
cal phenomena and to develop and perfect new appa- 
ratus required by the signal service. The important 
things accomplished by these scientists include the 
successful production of helium in commercial quan- 
tities, the charting of the upper strata of the atmos- 
phere, and the development of radio apparatus. 


THE PRODUCTION OF HELIUM. 


The production of helium in commercial quantities 
is one of the developments which is most startling. 
This accomplishment, though only one of the accom- 
plishments of the department of Aeronautics, justi- 
fies the course pursued by that department in basing 
its work on the investigations of a purely scientific 
nature. Concerning the production of helium, Gen. 
Squier said: 


One of the greatest scientific achievements of the present 
war from a technical standpoint is the production of helium 
in balloon quantities. This gas is non-inflammable and has 
about 92% of the buoyant effect of hydrogen. Its name is 
due to its having been discovered in the sun’s atmosphere 
through a characteristic line in the solar spectrum, before 
its presence on the earth, or any of its properties were 
known. It first was obtained in minute quantities by Ramsay 
in England some 20 years ago by heating certain radio- 
active minerals, in which it occurs because it is a disintegra- 
tion product of radium. Its pre-war scarcity may be appreci- 
ated from the fact that, up to 2 years ago, not more than 
100 cu. ft. ever had been obtained, and the usual selling 
price was about $1700 a cu. ft. 

Notwithstanding so discouraging an outlook someone in 
the British Admiralty had imagination enough to propose 
the large scale separation of helium from certain natural 
gases in Canada, that contain about one-third of 1% of it, 
and experiments were undertaken at the University of 
Toronto. Soon after the entry of the United States into 
the war, the Bureau of Mines, learning of the problem from 
a British confidential memorandum, persuaded the Signal 
Corps and the Bureau of Steam Engineering of the Navy 
to approve and finance jointly an experimental program on a 
large scale. Thanks partly to the unusually rich sources 
of supply in this country, and partly to the skill of the two 
commercial companies whose services were enlisted, and to 
the enthusiasm of the Bureau of Mines Staff and of Mr. 
Carter, of the Navy, who for a time represented the Army 
as well in the project, such success was achieved that at the 
cessation of hostilities, there was compressed and on the 
dock ready for floating 147,000 cu. ft. of nearly pure helium, 
and plants were under construction to give at least 50,000 
cu. ea a day at an estimated cost of not more than 10 ct. 
a cu. ft. 

The production of a balloon gas that assures safety from 
fire opens up a new era for the dirigible balloon. In Novem- 
ber, 1917, a Zeppelin made the trip from Bulgaria to German 
East Africa with 25 tons of medicines and munitions, onl 
to find that the German forces already had been dispersed: 
and returned safely to its base without landing. With a 
non-inflammable gas, not only comfortable and expeditious, 
but aiso safe transcontinental and transatlantic travel in 
dirigibles will, it is believed, soon be commonplace.” 


METEOROLOGICAL SERVICE. 


The meteorological service, also, of the Signal 
Corps made some important discoveries. These have 
such an important bearing on the possibilities of the 
use of airships for commercial purposes that they have 
changed the ideas of aeronautical engineers. With re- 
spect to such use concerning the work of the meteoro- 
logical service Gen. Squier said: 


In August, 1917, the Chief Signal Officer directed Lieut. 
Colonel R. A. Millikan to organize an Army Meteorological 
and Aerological Service, the purpose of which was 
three-fold: 

(a) To provide the American expeditionary forces with 
all the meteorological and aerological information needed. 

(b) To supply the aviation fields, the coast artillery 
stations, the ordnance proving grounds, and the gas war 
service within the United States with such meteorological 
and aerological data as might be useful to them. 

(c) To undertake for the first time in the history of the 
world the problem of mapping the upper air currents over 
the United States, the Atlantic, and Western Europe in aid 
a R and particularly with reference to transatlantic 

IENE a s a an nS 

In carrying out the third element of the program, 
26 meteorological stations were established, placed at care- 
fully selected points over the whole of the United States, 
which stations have been manned by trained observers who 
telegraph to Washington each day „observations and wind 
velocities at all altitudes up to 35,000>ft. In one instance 
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these observations have been carried to 65,000 feet. On the 
basis of these observations, a daily forecast of upper-air 
winds is now being issued. The use which such forecasts 
may serve, both in connection with the aviation mail service 
and ultimately with the trans-atlantic service, may be seen 
from the fact that above the level of 10,000 ft., 95% of the 
winds in both the United States,and Europe are from West 
to East and often attain velocities in excess of 100 miles 
an hour. On Nov. 6, 1918, at Chattanooga, Tenn., a velocity 
of 154 miles an hour at an altitude of 28,000 ft. was observed. 
It 1s because of this westerly direction of these upper air 
currents that all of the long flights thus far made have been 
from west to east. The importance of a forecast of such 
currents for the purpose of long flights will be appreciated 
as soon as the foregoing facts are understood. An airplane 
capable of a velocity of 154 miles an hour in still air either 
would remain stationary or travel at 308 miles an hour 
depending on whether it was headed into or with a wind 
of the velocity of that observed at Chattanooga. 

All of the aerological work so far mentioned has been 
done with the aid of theodolites especially designed by 
Major W. R. Blair for this service. Sixty of these have 
been built for the work in this country and 20 shipped 
abroad. ` 

The problem of exploring the upper-air currents over the 
Atlantic was at first thought insoluble on account of the 
absence of fixed bases, but the Meterological Service has 
developed propaganda balloons which already have flown at 
an average altitude of 18,000 ft. from Omaha to New Jersey, 
a distance of more than 1000 miles. The success of the 
project now has made possible the mapping of the upper-air 
highways across the Atlantic; for arrangements are being 
made to send up from both coastal stations and from trans- 
atlantic steamers, these long-range balloons designed for 
from 2000 to 3000-mile flights, and adjusted to maintain a 
constant altitude and to drop in Western Europe their 
records of average winds in these heretofore unchartable 
regions. The importance of this work for the future of 
aviation needs no emphasis. 


RADIO DEVELOPMENT WORK. 


Developments in radio equipment, both telegraphic 
and telephonic, were particularly extensive. When 
America entered the war, the practicability of the use 
of radio equipment in connection with aircraft was 
scarcely conceived; when the armistice was signed, a 
fleet of airships could be directed by a commanding 
officer either on the ground or in an airship in the fleet. 
The development of this radio equipment was revealed 
by Gen. Squier, who said: 


In the question of the engineering achievements of the 
Signal Corps during the war, the development of radio appa- 
ratus forms a large part. Inasmuch as the vacuuum tube 
occupies so prominent a role in almost every kind of radio 
apparatus, an outline of its development logically precedes 
discussion of the radio sets. 


DEVELOPMENT OF VACUUM TUBES. 


The application to radio inter-communication of the 
vacuum tube—perhaps more properly called the thermionic 
tube or bulb—is one of the most interesting developments in 
the whole field of applied science. For not only has it made 
possible what has been justly heralded as one of the most 
spectacular achievements of the whole war—the airplane 
radiophone—but the confidence growing out of the extensive 
experience with the vacuum tube in warfare, coupled with 
its extreme adaptability, have resulted in a rapidly increasing 
amount of radio development involving its use. 

The vacuum tube was known in various forms before 
the war. Following extensive experiments with the so-called 
“Edison effect,” Fleming, some years ago, produced the 
well-known Fleming. valve—a current rectifying device, 
capable therefore of being used as a detector of radio signals. 
This device contains two elements: an incandescent filament 
emitting electrons, and a plate upon which an alternating 
voltage is impressed, bcth placed within an evacuated bulh. 
Later Dr. Lee DeForest introduced an important modification 
by placing a wire mesh or “grid” between the filament and 
the plate. A small voltage variation on this grid produces 
the same current change through the tube as would a much 
larger voltage variation on the plate, thus adding amplifying 
properties to the detector characteristics of the Fleming 
valve. DeForest called his device the “audion.” Later, with 
superior facilities for evacuation’ available and with a more 
intimate knowledge of the laws of thermionic emission from 
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hot bodies, improvements and modifications were made in 
the audion or vacuum tube by both the General Electric Co. 
and the Western Electric Co., the latter designating their 
product as “vacuum tube,” and the former the “pliotron.” 

In addition to acting as detectors and amplifiers, as men- 
tioned above, vacuum tubes can function in two other im- 
portant wavs: 

l. As oscillators. In properly designed circuits contain- 
ing inductance and capacity they will act as radio frequency 
generators, for use in transmitting or receiving radio signals. 

2. As modulators. By suitable connection to an oscil- 
lator circuit or antenna, they can be made to vary the power 
radiated so that the envelopes of the waves transmitted shall 
have any desired wave form, as for example, the speech 
waves from an ordinary telephone transmitter. 

The most striking use made of vacuum tubes prior to the 
time we entered the war was the transmission of speech by 
radio from Washington to Paris and Honolulu, during the 
experiments carried out by the American Telephone & Tele- 
graph Co. and the Navy Department. Vacuum tubes were 
used as the radio frequency generator for transmitting, and 
for detector and amplifier in receiving. 

hen the United States entered the war, vacuum tubes 
already were in use by the Allied forces for various signaling 
purposes. The French particularly had been quick to recog- 
nize the military value of vacuum tubes and had, previous 
to June, 1917, developed very creditable tubes and apparatus. 
In America, tubes were in limited use as “repeaters” on 
telephone lines, and as detectors and amplifiers in laboratories 
and radio stations. The total production, however, in this 
country did not exceed 300 or 40) a week. 

Early in our participation in the war, it became evident 
that vacuum tubes would be required in very large quantities 
in order to meet the growing demands for radio communica- 
tion and signaling. It was equally evident that service con- 
ditions, not hitherto anticipated, would require great me- 
chanical strength, freedom from disturbance under extreme 
vibration, and uniformity of product sufficient to make pos- 
sible absolute interchangeability of the tubes in sets, without 
the necessity of readjusting when changing tubes. To these 
conditions must be added that of minimum size consistent 
with dependable operation. 

To make such a device, with its complicated, yet ac- 
curately constructed metallic system, within a practically 
perfect vacuum, is no small problem even when made in 
the laboratory, on the individual unit basis by a skilled oper- 
ator who appreciates the delicacy of the job. To turn out 
tubes by the thousands by factory methods involves almost 
infinitely greater difficulties. How well certain companies, 
in collaboration with the Signal Corps, have succeeded in 
solving these difficulties is indicated by the fact that recently 
the total rate of production in the United States of high- 
quality standardized tubes was considerably in excess of one 
million a year. This rate of production could be made many 
times greater on short notice. i 

As an example of the difficulties which this quantity 
production has involved may be mentioned that of evacuation. 
The degree of vacuum required is such that unusual methods 
of exhaust are necessary. The heating of the tubes in 
electric ovens is supplemented by heating of the elements 
of the tube by excessive filament and plate electrical power 
input. Molecular pumps are employed, necessitating an ex- 
tremely large number of pumps to handle quantity produc- 
tion. Special treatment of metal parts prior to assembly is 
eniployed to reduce the gas given off by them during the 
exhaust process. 

Another problem is that of making the complicated 
metallic structure of all tubes exactly alike, in order to insure 
identical electrical properties. As an indication of progress 
in this direction, it may be stated that one company is pre- 
pared to manufacture, in quantity, a certain tube in which 
the clearance between filament and grid is only 3/100 of an 
inch, the allowable variation being of course only a small 
percentage of this. l | 

Tubes developed by the Signal Corps may be divided into 
two general classes: the tungsten filament types as developed 
and manufactured by the General Electric Co. and the De 
Forest Radio Telephone & Telegraph Co., and the coated 
filament or Wehnelt Cathode types as developed and manu- 
factured by the Western Electric Co. The coated filament 
the advanced “firing line” of so-called pure physics, and 
applied engineering. 


AIRPLANE RaApIO TELEPHONE AND TELEGRAPH SETS. 


Prior to April, 1917, a few experiments had been made, 
in which speech had been transmitted from airplane to 
ground by radio methods; but the apparatus involved was 
hopelessly crude. On May>29, 1917, the Chief Signal Officer 
called a conference in ihis (officé (at which the project of 
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evolving a “voice command” equipment for airplanes, which 
should meet all the severe reqirements of the military service, 
and which should be thoroughly standardized for quantity 
production, was definitely set in motion against time. The 
present airplane radiophone, therefore, is the result of a 
period of intensive development work begun shortly after 
we entered the war. The services of the Western Electric 
engineers were enlisted, and under the direction of the Signal 
Corps, rapid development resulted in successful tests as early 
as August, 1917. Speech was exchanged between airplanes 
25 miles apart in October, and sample sets were sent at once 
to the Army in France for trial. Several thousand sets were 
ordered and have been completed and distributed to flying 
helds here and te the Air Service in France. 

The satisfactory performance of this apparatuus has 
resulted in a new type of military unit known as a voice- 
commanded squadron. The commander of an air fleet 
directs the movements of the individual units in any manner 
desired; the effectiveness of the squadron as a military 
machine is thereby enormously increased. 

Other uses are in communicating information from air- 
planes to ground stations, and in directing one or more air- 
planes from a ground station. Innumerable applications will 
be evolved as the possibilities are realized. 

The essential elements of the Airplane Radiophone are 
the power equipment, the radio equipment, and the antenna. 

a. The power equipment includes a double-voltage direct- 
currert generator driven by an air fan, with a vacuum tube 
voltage regulator. 

b. The radio equipment consists of the vacuum tube 
transmitting and receiving set, and the special telephone trans- 
mitters and receivers. Those of you who have heard the 
terrific roar of a Liberty engine will realize the difficulty 
of talking in an airplane in flight. The development of a 
transmitter which is affected by the human voice, and not 
by the enormously greater engine and wind noises, is one 
of the principal features of this set. Similarly, to shield the 
ears of the aviator from the same noises required a special 
combination of sound-insulating materials surrounding the 
rone receivers and suitable for use within an aviator’'s 
elmet. 

c. The antenna originally consisted of a flexible copper 
wire several hundred feet long, unreeled by the aviator and 
trailing almost horizontally behind the airplane. Modified 
antenna using much shorter wires fixed to the framework are 
now used. 

The operation of the sets is extremely simple, all adjust- 
ments being made before leaving the ground. The only 
manipulation required of the aviator is that of the change- 
over switch to change from talking to listening. 

The principal use of radio communication made during 
the war was in sending radio telegraph signals from observa- 
tion airplanes, for controlling artillery fire. The French 
developed a set which consisted of several units, making the 
installation and operation complicated. The Signal Corps 
developed a self-contained set, which has been demonstrated 
to be far superior to any other airplane set. 

It consists of three units—first, the 200-watt, 900-cycle 
alternator, driven by a regulating air fan, and containing in 
a stream line case attached to the generator, all the elements 
of the radio set. This radio apparatus is of the synchronous 
spark type, with four spark tones and nine wave lengths. 
The weight of the complete unit is only 23 1b., and size only 
6 by 6 by 26 in. The regulating air fan maintains the speed 
of the generator within 4%, of 4500 rpm., with air velocities 
between 60 and 200 miles an hour. 

The remaining units in the complete set are a variometer 
or tuning coil, with antenna ammeter attached, and the an- 
tenna system, comprising a reel, insulated bushing, and train- 
ing antenna. When it is realized that voltages of thirty 
thousand or more are produced by this set, the difficulties of 
insulation in such restricted spaces will be appreciated. 

Ranges of communication of 100 miles have been accom- 
plished with this set. 


AIRPLANE DIRECTION FINDER. 


One of the principal problems of airplane navigation has 
been the evolution of a suitable compass, particularly for 
tubes so far have proven superior to the tungsten filament 
tubes for Signal Corps use. Both classes have been stan- 
dardized as regards base, exterior dimensions, filament cur- 
rent and voltage, and in addition, plate voltage and output 
for transmitting tubes; and amplifying power and detecting 
power for receiving tubes. Except in certain special cases, 
the Signal Corps uses two types of tubes, one for transmit- 
ting, and another for receiving. The French and the British 
have been using one type for both transmitting and receiving, 
but present tendencies of the British are toward different 
tubes for different duties. 
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Vacuum tubes are now employed for electric wave 
detection, radio frequency and audio frequency amplification, 
radio telephony, particularly in the airplane radiophone, con- 
tinuous wave radio telegraphy, voltage and current regulators 
on generators, and for other miscellaneous purposes. How- 
ever, varied as are the applications at present, the uses, 
actual and potential, growing out of war development work 
have proved that the art of Vacuum Tube Engineering, and 
the application of its products to radio engineering, telephone 
and telegraph engineering, and particularly to electrical engi- 
neering in general, are still in their early infancy. That 
vacuum tubes in various forms an@ sizes will, within a few 
years, become widely used in every field of electrical develop- 
ment and application is not to be denied. 

The engineering advancement accomplished in less than 
2 years represents at least a decade under the normal condi- 
tions of peace, and our profession will, it is hoped, profit by 
this particular salvage of war which offers perhaps the most 
striking example extant of a minimum “time-lag” between 
night bombing work. Magnetic and gyroscopic compasses 
have limitations at present which make impossible reliable 
air navigation by dead reckoning. 

The use of directional effects of loops or coils for receiv- 
ing radio signals have resulted in the development of a radio 
compass for airplanes which gives positive information to 
the aerial navigator, and enables him either to locate his 
position by triangulation with respect to two beacon land 
stations, or to fly at any given angle with respect to a certain 
beacon station. 

The apparatus consists of two principal parts—the 
antenna coils, and the tuning and amplifying apparatus. The 
antenna coils are mounted in the fuselage of the Handley- 
Page airplane, with suitable means for rotating in azimuth. 
The amplifier is extremely sensitive, consisting of a detector 
and six-stage amplifier. A novel feature of the amplifier is 
the use of iron-core transformers for frequencies of 
100,090 cycles. 

The direction of the beacon land radio station is de- 
termined by maximum strength of signals, in a highly in- 
genious manner developed originally by the British. The 
precision of the directional effect is remarkable. In fact 
the radio direction finder may well be called a radio eye, by 
which the aerial navigator sees one or more radio light- 
houses which are sending identifying signals to guide him 
on his way. These light-houses, furthermore, have certain 
advantages over the normal light-house in that their ranges 
may be much greater, and they are not invisible in the day 
time nor obscured by fog and mist. 

The remarkable advances made during the last eighteen 
months have resulted in the application of radio communica- 
tion to practically every phase of military aviation. Com- 
mercial and military possibilities have. however, hardly been 
touched as vet. It is believed that radio apparatus soon will 
be as essential on aircraft as it now is on ocean going steam- 
ships. and that its use will enormously increase the effective- 
ness of aircraft for all purposes. 


General Squier’s lecture was followed by one by 
Capt. A. Bliss Albro on aircraft production which was 
illustrated. The illustrations showed the devices 
adopted by American engineers to obtain quantity 
production. Among the illustrations was a hitherto 
censored reel which showed the performance of the 
latest models of aircraft when climbing and manoeuv- 
ering. The information which was released during 
the two lectures was sufficient not only to quiet all 
criticism of aircraft development, but even to evoke 
the applause of intelligent Americans because of that 
development. 


1327 A. I. E. E. MEMBERS IN SERVICE. 


In recognition of the service rendered by members 
of the American Institute of Electrical Engineers dur- 
ing the great world struggle, the Institute publishes in 
the January issue of its proceedings an honor roll con- 
taining the names of all members who have been in 
the uniformed forces of the United States and its 
allies. The revised roll of honor to Jan. 1 totals 1327 
names and may be summarized as follows: U. S. Army 
984; U. S. Navy 273; U. S. Marine Corps 2; British 
army 55; British navy 6; French army 5; Italian 
army I, and Japanese navy I, 
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Power and ‘Torque in Electric Motors 


Fourth of a Series of Articles Discussing the Principles of 

Different Types of Motors From a Common Standpoint— 

Fundamental Relations in Single-Phase Induction Motors 
© 


By JUSTIN LEBOVICI 


Lack of clear understanding of the action of alternating-current motors is due largely to failure to consider their prin- 


çiples on a basis applicable to all classes of motors. 


In this series of articles Mr. Lebovici presents a discussion of power 


and torque of different kinds of motors based on the principles of the direct-current motor and of the static transformer. The 
fundamentals were reviewed in the first three installments and applied to the direct-current and polyphase induction motors. 


The present installment begins discussion of the single-phase induction type. 


These articles should be read in connection witk 


the authors two series of articles on alternating-current motors and their windings published in our issues during 1916. 


cussed the general principles of electric motors as 

they affect power and torque and have then ap- 
plied these principles to the direct-current and poly- 
phase induction types of motors. We will now in a 
similar way take up the single-phase type of induction 
motor. 


T° THE earlier articles of this series we have dis- 


SINGLE-PHASE INDUCTION MOTORS. 


Fig. 42 represents diagrammatically a single-phase 
induction motor. The stator S, magnetizes along one 
axis only. The magnetic reluctance is assumed to be 
the same in all directions. The rotor may be of the 
squirrel-cage, slip-ring or wound-rotor type, having 
leads brought out to commutator bars and the com- 
mutator bars short-circuited in groups or entirely. 

(a) Starting Torque. 

~The flux of mutual induction ¢, pulsating along 
the YY axis induces emf’s E,p and currents J, in the 
rotor lining up along a vertical axis in Fig. 42. 

As previously explained, the axis of these currents 
coinciding in space with the axis of the flux ¢, cannot 
produce torque with the flux ¢,. The single-phase 
induction motor with short-circuited secondary js not 
self-starting. In order to make the single-phase in- 
duction motor self-starting, the rotor is provided with 
a commutator for the purpose of producing a torque 
flux at right angle in space and in time phase with the 
currents J}. After the motor has reached a certain 
speed the commutator bars can be short-circuited and 
the motor will continue to run in the same direction 
and perform work. 

Another popular scheme for starting small single- 


Fig. 43. 


phase motors is to provide temporarily, by means of 
an auxiliary winding on the stator, a flux at right 
angle in space to the axis of the currents /, and less 
than 90° displaced in time phase from /,. These mo- 
tors are known as split-phase induction motors. 

(b) Normal Running Conditions. 

Assuming the motor had been started in a clock- 
wise direction of rotation, the following conditions 
will prevail. 

Along the YY axis we have the same conditions as 
in a short-circuited transformer. The applied voltage 
I’, will produce the magnetizing current /m, and the 
mutual flux ¢, lagging far behind }’,. We plot ¢, in 
the time diagram, e. g., in the direction bottom-top and 
consider this the positive axis, since we have drawn 9, 
in the space diagram Fig. 42 in a positive direction. 

The flux produces through its pulsation an emf. 
Ep along the vertical rotor axis (Fig. 42). E,p lags 
in time 90° behind ¢, and is so drawn in Fig. 43. Esp 
can be calculated from the equation 

Ep = 2V 2 f wp, 107? volts ............ (70) 

Since the rotor conductors are cutting the flux ¢, 
in their movement, an emf. E,, is generated through 
rotation in the rotor winding w.. The direction of 
E.r is indicated in Fig. 44 and it is seen that E,, mag- 
netizes along the axis XX in a negative direction. 
E.r will be plotted in the time diagram along the line 
of the flux ¢, and in a negative direction. The value 
of E, is obtained from equation 

Ear = 2V 2 frw, 107 volts ............ (71) 

Er, acting on the short-circuited rotor winding 
along XX, will induce through its pulsation a flux ¢, 
along XX (see Fig. 44): $, will be just large enough 
so that through its pulsation an emf. F., will be in- 
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duced along XX opposing £,, and so that the vector 
sum of E., and E,p covers the impedance drop along 
the XX axis. 

The flux ¢, lags far behind E,, in the time diagram 
Fig. 43. Since ¢, magnetizes in the space diagram, 
Fig. 42, along a negative axis, it follows that the nega- 
tive axis in the time diagram, Fig. 43, coincides with 
the direction of ¢, and is from left to right. 

The only current flowing along the rotor axis XX 
is the magnetizing current Jm, giving rise to the flux 
$, hence the emf. E.r will differ from E, only by the 
impedance drop and we can write approximately, 


Bg ise: oe whe ease eee 72) 
or 2V2 f wp, 10°? = 2V 2 frp 10°? ....... (73) 
OF Ffor Oe skew beech nt enes doe eawiads (74) 
therefore 

P T E E (75) 


Since the rotor conductors are cutting through the 
flux ġ, an emf. (see Fig. 45) is generated by the 
rotation and magnetizing along a negative axis. Plot- 
ting this £,, along the same line as the flux ¢, and in 
a negative direction in the time diagram, Fig. 43, it is 
seen that /,, opposes the emf. Ep impressed on the 
rotor axis by transformation and is the real counter 
emf. of the motor. 

Since the rotor is short-circuited, the emf’s E.p and 
E,,, combining to produce the load or torque current 


Fig. 46. 


l, cannot differ greatly; hence we can write as an 
approximation for determining the value of the flux ¢, 


ap = Ear sereeesesronseocereeereseees (76) 
2V 2 f wp 10? = 2V 2 fritapsIO? ..... (77) 
or fo: a fr, : 
and, since we had previously found from (74) that 
: hd, Ba fiQ 
It follows that 


Die he 4 cine eu kae Pha eevee (75) 


4 

or the cross flux ¢, is of the same order as the flux ¢, 
and, according to Figs. 43 and 44, the fluxes ¢, and ¢, 
are in time and phase quadrature. It would then be 
expected that this motor will behave similarly to the 
polyphase induction motor previously treated. The 
flux ¢,, which is supplied through the stator winding 
in the polyphase motor, is generated through rotation 
in the rotor itself in the case of the single-phase induc- 
tion motor. We are then entitled to speak of a self- 
excited induction motor. 

(c) Torques Existing in Motor During Running. 

The emf’s E,p and £,, acting in the axis of the 


stator winding S combine to a resultant emf. OM, as 
shown in Fig. 43. The emf. acting in the rotor circuit 
along the axis YY will give rise to a current J, deter- 
mined in size and direction by the rotor impedance. 
Studying Figs. 42, 43 and 45, it is seen that the 
current /, is in space quadrature and practically in 
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time phase with the flux ¢, and hence in a very favor- 
able condition to produce torque. 

In order to determine the direction of rotation re- 
sulting from the interaction of J, and ¢, we may pro- 
ceed in the same way as before and refer the two 
vectors to a certain axis, e. g., AA, Fig. 43. It will be 


OM a Exp ~ Ear 


P — 
ag {ef Oa Lire 
MN adyn: 
ÖP z MesvervanT. or 
Err anoEegrl 
Fig. 48. Fig. 49. 


seen that ¢, magnetizes along the negative AA axis, 
while 7; magnetizes along a positive axis, as shown in 
Fig. 46. The rotor would move in a clockwise direc- 
tion (in accordance with Fleming’s left-hand rule) or 
in the same direction as it had been started. It fol- 
lows that the single-phase induction motor will main- 
tain its rotation after it has been started in either 
direction. 

The current /, will produce a leakage flux ¢,; mag- 
netizing along the axis YY. At the instant indicated 
by the axis 44 in Fig. 43, $, and ¢,1 magnetize along 
the positive side of AA. The current Jm, in space 
quadrature with ¢,, $,ı magnetizes along the negative 
side of MA. Fig. 47 shows ¢,, ¢,: and Jm, in space at 
the instant given by the line AA. It is seen from 
Fig. 47 that $,, and ¢,, together with /,,,, produce a 
torque in the opposite direction to the main torque due 
to ġ, and J. The torque ¢,, $11, Im, is small, since 
Im, is a magnetizing current only and ¢,; a leakage 
flux only. The torque ¢,, 4,1, Im, is small compared 
to the main torque /,, ¢,, since Jm, is small in normal 
machines, but may become important in machines de- 
signed to operate with large air gaps or high air-gap 
density because then Jm, may become relatively large. 

(d) Secondary Current During Normal Operation. 

_ Considering first the no-load or free-running con- 
dition, it is to be noted that according to equation 


Fig. 50. 


(75) $, is approximately equal to ¢4,, hence Zm, will be 
of about the same order as /,, and E,p will be smaller 
than E. by just such an amount as is necessary to 
force the current /m, through the_impedance of the 
rotor windingsioiiBut E, will bear, the same relation 
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to E;, as E» to Esr, as can be seen from Fig. 43, hence 
any current along the XX axis will also appear in the 
YY axis and will also appear in the stator winding. 

The free-running current of the single-phase mo- 
tor will be about twice the magnetizing current /m. 
This is‘in accord with the experience that when one 
phase of a free-running two-phase motor is opened, 
the no-load current practically doubles. 

Consider next the motor loaded. Barring leakage, 


the emf’s £,,.and E,p combine to the resultant OM 


(see Fig. 43). 
Eyp can be calculated from equation (70) 


Ey = 2V 2 f Wo, 10? volts ........0008. (76) 
and E, = 2\/2 frp, Io? volts ............ (77) 
but according to (75) pa = (fr/f)¢: «-- +--+. (78) 
hence Ey, = 2V 2(f°/f)wp I0? 2... cee ee eens (79) 
or FA Jf) En no vias Darcie eatin ok te ee os (80) 


But from Fig. 43 we note that E,, is nearly in 
phase with E, and we can write 

OM = Ey — Esr = Egy [1 — (f;/f)*] -.- : (81) 

The effect of the secondary leakage flux which is 

so helpful in improving the power-factor of the poly- 


Fig. 62. 


Fig. 51. 


phase induction motor with increase in speed will be 
now considered in the operation of single-phase induc- 
tion motors. 

In Fig. 48 the vectors ¢,, Ep and E,, have been 
drawn in the same way as in Fig. 43 and it has been 
assumed that the load current J, has the direction 
shown in Fig. 48. It will be noticed that the current 
I, produces a leakage flux ¢,; magnetizing along YY 
in a negative direction as shown in Fig. 49. The rotor 
conductors cutting the flux ¢,: generate in the axis 
XX by rotation, an emf. F,,; magnetizing along a 
positive axis, as shown in Fig. 49. We will plot Eon 
parallel to the direction of /, and having a positive 
component along the axis YY, as shown in Fig. 48. 
The resultant OP of E,, and E,,; will produce the 
flux ¢, along the XX axis. 

OP is the emf. responsible for the magnetization 
along the XX axis and takes the place of the primary 
emf. V, in the case of the polyphase induction motor. 
It can be seen from Fig. 32* that the flux lags by 
more than 90° behind the emf. V, producing ¢,. Hence 
the flux ¢, produced by the emf. OP will lag by more 
than 90° behind OP and has so been plotted in Fig. 
48. The emf. E;, generated by the rotation of the 


*ELECTRICAL REVIEW, Jan. 11, 1919, page 54. 
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rotor conductors in the flux ¢, will be in time phase 
with ¢,, as shown in the time-phase diagram, Fig. 48. 

The emf’s E,p and E,r acting along the YY axis 
combine to the resultant emf. OM, which in turn act- 
ing on the rotor impedance gives rise to the load cur- 
rent J} as is clearly shown in Fig. 48. 


It will be seen that OM and J, in Fig. 48 are lead- 
ing the corresponding quantities in Fig. 43. 

The primary current J, is the geometrical sum of 
Im and —/',, as shown in Fig. 50. 

The primary voltage V, impressed upon the coil 
S, is the resultant of —E,,, Lx, and J,r,, as shown in 
Fig. 50. 

Since r, and x, are machine constants, it can be 
easily seen how the phase displacement between /, and 
V, or the motor power-factor, depends upon the posi- 


tion of the resultant emf. OM. The more OM leads 
Ep the better the power-factor of the motor will be. 
We see then that there are two potent factors 
tending to improve the power-factor of the single- 
phase induction motor. One is the emf. E,,; generated 
by the rotation of the rotor conductors in the leakage 


Fig. 83. 


Fig. 54, 


flux of the rotor load current 7, and the other is the 
fact that ¢, leads by more than 90° the emf. E,r. 

It follows from Fig. 48 that the performance of 
the single-phase motor is improved if the two fluxes 
$, and ¢, are displaced in time by less than go°, for 
not only is the power-factor improved, but the torque- 
producing vectors ¢, and /, are brought into a better 
time-phase position for exerting torque. 

By providing the rotor with a commutator and 
supplying an emf. of the same phase as the line to 
the rotor along an axis displaced in space by 90° from 
the stator axis (see Fig. 51) the phase of OP and 
$, in Fig. 48 can be changed as desired. It will be 
seen from Fig. 48 that from a torque point of view 
the power-factor compensation should not be pushed 
further than bringing ¢, and /, in the same line. 

According to the rotary-field theory we should 
expect that the motor performance would be best 
when the fluxes ¢, and ¢, are in time and space quad- 
rature. That this is not the case is clear from what 
has been said and a slightly elliptical field is to be pre- 
ferred. 

Figs. 52, 53 and 54 show other types of self-ex- 
cited, compensated, shunt, single-phase induction 
motors. 


(Tobe continued.) 
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Electric Lighting Plants Among the 
Essentials on the Modern Farm 


How Living Conditions Have Improved on the Farm 
— Farmer Wants Electrical Conveniences and Will 
Pay Freely for Them —Selection of Suitable Plant 


By GEORGE W. HILL 


This is the second article of a series in which Mr. Hill points out how the electrical industry can profit from the sale and 


installation of electric light and power plants. 


extensive and very successful experience in selling such plants to farmers. 


Mr. Hill ts well known among electrical contractors and dealers and has had 


The first article of this series appeared in ELEC- 


TRICAL Review of Nov. 30, 1918. Several other articles are to follow. 


HE fact that in recent years the American 
farmer has come to recognize the necessity of 
improving conditions on his farm, not only 

to make the farm more comfortable and attractive 
to himself and family but to attract desirable labor 
both inside and out, to the farm, has resulted in the 
sale of thousands of electric lighting and power 
plants. The “back to the farm” campaign has had 
its effect in showing the desirability of the farm as 
not only a place to make money, but as the place that 
provides the most wholesome environment in which 
to live and raise a family. 

Recent developments, such as the World War, have 
enhanced the value of farm products to the extent 
that it is no longer a question of how to make money 
on the farm but a problem of increasing acreage and 
securing adequate means for planting, caring for and 
harvesting the crop. 

Not so many years ago the farm was looked upon 
as a place of discomfort and drudgery from one 
year’s end to the other owing largely to the lack of 
the modern facilities one finds in the cities. Many 
of the former disadvantages and undesirable features 
have been eliminated thanks to the great strides which 
have been made in the development of transportation, 
communication, education and of comfort and utility 
devices. 

The educational advantages offered by the com- 
munity school in some sections are almost inestim- 
able in that the country children may remain at home 
and yet receive the advantages offered by a higher 
and better education. 

The automobile has played an important part in 
closing up the wide gap between the farmer and the 
city folk. The farmer who once lived 20 miles from 
town and who consumed the greater part of a day in 
going to town and returning home now lives less than 
‘an hour from town since the general use of the auto- 
mobile. The large cities with their many advantages, 
primarily perhaps, of education and entertainment, 
have been moved to within a very short distance in 
time from the farms. This has increased the produc- 
tion as it saves so much time. Farmers go to town 
more often perhaps but in doing so the time required 
is so short as compared with the “Old Dobbin” method 
that they are able to do more productive work in the 
held and still go to town more often. They not only 
remain in the field longer but in case of a breakdown 
of an important piece of machinery they are able, 


if necessary, to travel great distances in securing the 
parts needed and return home quickly. The time 
element on a farm in certain seasons of the year means 
much to the farmer, therefore the automobile has 
come to be recognized not only as a comfort and 
luxury but as a great convenience and time saver to 
the hustling American farmer. 

The rural telephone lines traversing practically 
every crossroad in the agricultural districts have 
played a very important part toward bettering living 
conditions and saving time. News of the current 
events and market reports are now as accessible to the 
farmer as to the city folk and the dealer. Sociability 
among the country people and among communities 
has been greatly increased by the rural telephone 
and the automobile. Those who seemed years ago 
to be practically out of reach are now considered 
neighbors. Their voices are heard almost daily over 
the telephone and they are frequently personally called 
upon by their friends living only fifty miles away. 
Thus we see that the telephone and automobile have 
without a doubt made the farm a desirable place 
to live. 

The American farmer is buying conveniences and 
time-saving devices as he wishes to continue to serve 
his country to the utmost and he is diligently weeding 
out of his schedule every slacker moment and making 
his time and energy count for more production, both 
from a patriotic and profit-making standpoint. Food, 
bullets, and dollars were vital factors in winning the 
war, but time seems to be the foundation, as 
food must be had in enormous quantities to 
feed the world and conservation of time means 
more production. So important an element was time 
considered that our national Congress has seen fit 
to set the millions of clocks and watches in America 
ahead one hour in the spring to get an extra hour of 
useful daylight. 

With every modern convenience and educational 
advantage within reach of the farmer there seems 
little excuse for him to rent his farm and move to 
town. The inventive brains and immense capital of 


this country have been so engrossed with the idea 


of bettering living conditions and producing labor- 
saving devices in our great industrial centers, that 
up to quite recently the rural districts were neglected. 
We were not considering so much in days gone by 
what a powerful factor/the farmer was in peace and 
in war. It seems that until the war, called for millions 


138 


of our producers there was not much attention paid 
to the farmer, but when it became apparent that we 
were to have a general shortage of foodstuff the whole 
world cried out in no uncertain tones, “Speed up farm 
production.” Every nerve was being strained at this 
time to assist the farmer. Men and women who had 
been giving freely of their talents and energy to the 
industrial world were bending every effort to help the 
farmer. | 


CALL FOR ELECTRIC SERVICE ON THE FARM. 


Among other things it was first thought that the 
different public service corporations were to be looked 
to in order to carry one more comfort and conveni- 
ence to the farmer—that of electric light and power— 
but the promoters of this idea were not given much 
encouragement when it began to be understood that 
the average farmer did not take very kindly to dealing 
with public service corporations. It was also found 
in a major portion of the agricultural districts that 
the distance between consumers was so great that it 
was not considered by many to be a paying invest- 
ment to build many miles of electric circuits for a 
relatively small load. Therefore it has been more 
or less difficult to find capital for such projects. It 
is true that in some of the more thickly populated 
districts, where farms were small and towns short 
distances from each other this idea was worked out 


to a more or less satisfactory degree. Abnormal con-' 


ditions arose with the war, and those who had con- 
templated service line extensions were compelled te 
abandon them. 

Consequently the task of providing the farmer 
with the much needed electric light and power has 
been left largely to producers of individual power 
and electric lighting plants. Then it was that numer- 
ous manufacturers worked as perhaps they had never 
been called upon to do before in order to design and 
produce plants, which would supply the farmer with 
electric current, conveniently, durably and eco- 
nomically. 


SoME FEATURES OF THE FARM PLANT PROBLEM. 


It is the writer’s opinion that among the earlier 
efforts to supply plants many of the concerns under- 
estimated the actual requirements of the farmer in 
this regard, assuming in many instances that he wanted 
light and light only, while as a matter of fact power 
transmission was the farmer’s greatest problem. His 
buildings are usually scattered and mechanical power 
transmission is practically out of the question, while 
with a plant with a suitable engine, and a generator 
large enough in electrical capacity he is able to trans- 
mit power to his various buildings. 

Many of the earlier plants were of sufficient capac- 
ity to charge a small storage battery and burn a few 
lights of small wattage consumption. An attempt 


has been made to operate motor-driven machinery ` 


with these smaller plants in many instances with dis- 
appointing results, as the amount of power required 
to operate many of the machines on a farm is much 
in excess of the generator capacity and it required 
the combined capacity of the dynamo and battery to 
do the work with the result that the batteries were 
insufficiently charged and therefore had a short life. 
It is nothing uncommon today to find farms wired 
for from 30 to 6o lights, and we usually find on such 
farms small feed grinders, corn dumps, small eleva- 
tors, milking machines, cream separators, deep-well 
pumps, etc., requiring considerable more power than 
that generated by some of the smaller dynamos which 
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were at first thought sufficient to handle the farmer's 
requirements. ; 

The question of suitable battery design has been 
a problem with many manufacturers. In very few 
instances do the plant manufacturers make their own 
Latteries. In placing a storage battery in the hands 
of the non-electrical man it must necessarily withstand 
a large amount of electrical and mechanical misuse. 
It could be expected that the farmer would give the 
stortage battery the same expert care and attention 
which it would receive at the hands of a trained bat- 
tery expert, consequently many of the first batteries 
gave poor satisfaction and were of comparatively 
short life, due largely to the fact that many of them 
were too small in ampere-hour capacity and to a lack 
of proper care and attention on the part of the oper- ` 
ators. Not enough effort was made in teaching the 
farmer the care and attention which his battery should 
have either by personal instruction or by placing in 
his hands elementary printed instructions which would 
enable him to understand the care and operation of 
a battery. 


STORAGE BATTERIES FOR FARM USE. 


The most common storage battery being used 
today with farm lighting plants is what is known as 
the lead battery of pasted plate type. There are only 
two types of battery in common use: the lead and the © 
nickel-iron or Edison battery. The lead battery 1s 
divided into distinct classes. The Faure or pasted 
plate type and the Plante or chemically formed 
plate type. Opinion is somewhat divided as to which 
of the two common types of battery, the lead or the 
Edison, is the best adapted for farm lighting. Both 
have individual characteristics which are advantageous 
in certain conditions. There are desirable features 
in both types. "The Plante lead battery is shipped 
unassembled (knocked down) and must be assembled 
on the job; this requires considerable time and atten- 
tion before and while giving it the initial charge. The 
Faure or pasted lead battery and the Edison battery 
are shipped assembled and ready for use immediately 
upon installation. The Plante lead plate battery is 
the long-life battery of the lead family but has several 
disadvantages, aside from that already mentioned, 
as compared with the pasted plate battery for farm 
lighting. It is claimed by the manufacturers of the 
Edison battery that it has a much longer life than any 
lead type battery, but its chief disadvantage is higher 
cost as compared with the lead battery. 

Manufacturers today are carrying on an educa- 
tional campaign through lecture courses, literature, 
instruction books and cards on the subject of the care 
and operation of storage batteries so that today we 
can expect a battery placed in the hands of the rea- 
sonably careful farmer to produce almost ideal results 
regardless of the types of battery. 


FEATURES TO NOTICE IN SELECTING A PLANT. 


In the selection of an electric power and lighting 
plant for farm use there are a few points to consider 
carefully. Among these are size and type of engine, 
size and type of generator and battery, switchboard 
conveniences. All of the equipment should be simple 
and non-mysterious. 

The engine should have mechanical power in ex- 
cess of the power required to charge the storage bat- 
tery. In other words, the power of the engine should 
be in excess of the wattage required to charge the 
battery in order to be able to take. care of any motor- 
driven machine thats run-while-the battery is being 
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charged, or of any mechanical load which may be 
nearby and operated by the engine by means of a line 
shaft and belting. 

The generating capacity should be large enough 
to charge the battery and furnish electric current for 
operating motorized machines, flatirons and other 
electrical appliances. Care should be exercised to 


ascertain (if possible) the greatest wattage consump- ` 


tion that may be expected at certain periods of the 
24-hour day in order to be able to select a generator 
large enough to take care of this without requiring 
the battery to assist to any great extent in running of 
power or heating devices. 

If the battery is used for just what it is intended 
it should be used for, that is, to furnish electric cur- 
rent when low ampere discharges are required, such 
as burning a reasonable number of lights, running an 
electric fan or other small device, very satisfactory 
results will be secured from any standard battery, both 
from the standpoint of life and efficiency. 

The switchboard should be simple in design, pro- 
viding a means of starting and stopping the plant 
manually and automatically, perhaps, yet it should 
be so constructed as not to be called a highly auto- 
matic device, for with such automatic devices we 
usually find considerable complications and mysteri- 
ously operated features not usually understood. 

With relation to the engine, there are numerous 
types of internal-combustion engines on the market 
and the farmer will no doubt be guided largely in 
his solution of an engine by the experience which he 
has had with engines both for farm work and in his 
automobile. Nearly all of the plants of any particular 
note are equipped with 4-cycle poppet-valve, single- 
cylinder, splash-oiled, roller and ball-bearing engines. 
There are many more water than air-cooled engines 
used on farms, yet there are air-cooled engines pro- 
duced and used which have given very good satisfac- 
tion and have proved to be practical and durable. 

A large majority of the plants on the market are 
equipped with Atwater, Kent, Delco or similar igni- 
tion systems as the magneto has not proven very satis- 
factory in many ways principally perhaps because the 
magneto is a mystery to most people and frequently 
when out of order requires the services of experts 
who may not be conveniently located or secured. 

The writer believes too many farmers buy on price 
rather than on capacity and construction and durabil- 
ity of the plant. Not many farmers are perfectly 
familiar with the numerous electrical terms and they 
leave the capacity, etc., largely to the agent who many 
times is afraid to recommend a plant of ample capacity 
for fear the higher price will lose the sale. 


PRESENT THE FACTS TO THE FARMER AND SELL A 
Goop PLANT. 


Thijs is all wrong. Tell the farmer just what size 
to buy, if you know, and quote the price without a 
tremble. He is now accustomed to buying high-priced 
articles, such as automobiles, tractors, autotrucks,, 
threshing machines, etc., and your price on a good, 
large enough electric lighting plant will not scare him 
the least bit. Oe 

Don’t be afraid to approach the farmer on the 
subject of buying an electric light plant. The time 
has come when every farm home is a suburban home 


and the farmer wants modern comforts and conveni- . 


ences in order to keep abreast with his neighbors in 
the city. | 

In fact, he demands them. Electric light and 
power are available at a reasonable cost to him. The 
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farmer may live just as comfortably as his city 
brothers and yet enjoy the blessings of a quiet country 
home at no great added expense. ` 

All water and sanitary conveniences may be had. 
Electric power eliminates the awfulness of house- 
cleaning. Thousands of electric vacuum cleaners are 
in successful operation in country homes. The build- 
ings and grounds may be lighted with electricity and 
the whole atmosphere of the old home changed. 

No matter where you may travel in the country 
you will find that the farmer is aware of the con- 
veniences and utility offered by modern power devices. 
He knows and understands what such things will do 
for him. He knows that it improves living conditions 
and will in a short time pay for itself. Now it’s up 
to us to carefully select a plant which we know and 
feel will meet his requirements and then go out and 
sell him. 


SEATTLE PLANT FOR PRODUCING SEMI- 
DIESEL ENGINES. 


All Machinery and Shop Tools Are Motor-Driven Re- 
quiring a Connected Load of 600 Hp. 

The manufacture of semi-Diesel engines on a large 
scale at Seattle is destined to play a considerable part 
in the power problem on the Pacific Coast, especially 
as applied to the propulsion of ships. This refers to 
the plant, now practically completed, in that city of the 
Gulasen-Grei Engine Co., of Christiania, Norway, 
which has facilities for manufacturing engines of the 
aggregate capacity of 15,000 to 20,000 hp. per annum. 
The new plant, occupying about 6 acres, is situated on 
Lake Washington ship canal, in the Salmon Bay dis- 
trict. The investment, including cost of site, buildings, 
machinery aad RE amounts to about $700,000. 

The engines to be made are of a type similar to 
those made by this concern in Norway, consisting of 
the surface ignition design, used largely for marine 
duty, but likewise suitable for operating mills and 
pumps. Those planned for construction at the new 
plant will be of various sizes ranging from 15 to 360 
hp., in which petroleum of 20 degrees gravity Baume 
or over, will be used. Each engine is to be equipped 
with a small electric generator for charging a storage 
battery to start the engine. 

The foundry, machine shop, pattern shop and 
erecting floor, each occupying a separate building, are 
all equipped with electrically operated machines and 
tools, requiring about 40 motors and a connected load 
of approximately 600 hp., at 440 volts, three phase. 
The wiring of the buildings for power and lighting, 
providing for all outlets required, and connections, ran 
up to a cost of $25,000. 

The foundry contains two Whiting 6-ton cupola 
furnaces, the blasts for which are supplied by blowers 
driven by electric motors. Also, two Monarch oil- 
burning brass furnaces, with motor-driven fans. 

The large machines in the machine shop, such as 
the heavy lathes, radial drills and milling machines, 
are direct-connected by reduction gears to motors. All 
other machines and shop tools have electric group 
drive, in some cases by silent chain transmission. The 
machines in the pattern shop are likewise motor-driven 
through belting and counter shaft. 

Six electric cranes, the Whiting 3-way type, of 
5-ton to 20-ton capacity, serve the foundry, machine 
shop, erecting floor and sections of the plant. The 
crane over the erecting floor has a 40-ft. span. 

The electric wiring and, motor installations were 
put in by the Standard Flectric)Co.cof Seattle. 
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Effect of Electric Stimulus Upon 
Potato Production 


Experiments with Electroculture of Potatoes Extending Over a Two- 
Year Period Show Large Increase in Yield—Equipment Employed 


N INTERESTING series of experiments on the 

A stimulation of plant growth has been carried 

on near Pontypridd, Wales, during the last two 

vears on the field of the Star-Delta Potato Club, which 

is connected with the South Wales Electrical Power 
Distribution Co. 

The field had an area of 2.07 acres (Fig. 1) and 
the soil consisted of a typical heavy loam, approxi- 
mately 70% clay and 30% sand. In 1916 the field had 
grown oats, but in 1917, when taken over about March, 
it had been two-thirds plowed, which was completed, 
but no manure was used in 1917. 

In March, 1918, 41 tons (20 tons per acre) of 
colliery manure was spread evenly over the field. In 
April the field was plowed once lengthwise, then har- 
rowed and rolled. After this, 1120 lb. of 30% super- 
phosphate and 280 1b. of sulphate of ammonia was 
spread over the surface. It was proposed then to 
cross-plow, but owing to difficulty in obtaining a plow, 
and also to the planting season being due, the growers 
were compelled to open planting drills and found only 
a fair tilth. 

In 1917 potatoes were planted during the first week 
in May and were lifted in the first week in October 


with the following results* : ® 
Cwt. planted. Cwt. lifted. Ratio. 
48.5 292.87 0 tol 
King Edward .............. 2 4.46 2.25 tol 
Irish Up-to-Date ........... 20 81.7 40 tol 
King’s President ............ 19 171.0 9.0 tol 
Arran Chief ...............4. s FS 35.71 4.75 tol 


*Note: A British hundredweight (cwt.) is equivalent to 
112 Ib. 


In 1918 potatoes were planted in the first week in 
May and lifted in the second and third weeks in Octo- 
ber with the following results: 


Cwt. planted. Cwt. lifted. Ratio. 
Templar from Loch Leven.. 48.6 370.4 7.6 tol 
For the purpose of the experiments, 400-volt, 


25-cycle, single-phase current was transformed by an 
oil-cooled, 10-kv-a. transformer to 32,000 volts, and 
rectified with a Delon type of rectifier, which held the 
voltage to 39,000 in dry weather and to 30,000 in the 
wettest weather. The apparatus gave no trouble at 
all and held this voltage in the heaviest rain. 

i The area under electroculture was divided as fol- 
ows: 


1917. 1918. 

Electrified area (acres)................. 1.21 1.096 
Control area (acres)................00. 0.86 0.977 
Toal sees Oiaue eaves 2.07 2.07 


In 1917 the network consisted of 5850 yd. of No. 
24 galvanized steel wire. The wires were spaced 6 ft. 
apart, with cross wires arranged to make a mesh 6 ft. 
square. These wires were supported from main cop- 
per carriers of No. 6. The network at first was sup- 


ported on insulators about 6 ft. 6 in. from the ground; 
later, on Aug. 14, this distance was reduced to 5 ft. 

In 1918, 1860 yards of the same size of wire was 
used, but the wires were spaced ọ ft. apart, without 
cross wires. The network was movable and was main- 
tained as nearly as possible 2 ft. above the haulms. 

The 1918 arrangement was at right angles to that 
of 1917. 

In 1917 the voltage was measured by a Kelvin and 
White electrostatic voltmeter, reading to a maximum 
of 100,000 volts. In 1918 it was measured by a sphere 
gap, previously calibrated. For measuring the current 
a 0.100-volt, moving-coil voltmeter (with the resist- 
ance cut out) Ferranti direct-current instrument, cali- 
brated as a milliammeter, was used. This instrument 
gave the polarity as well as the value of the current. 
The synchronous motor being four-pole, the polarity 
could be reversed if necessary by shifting the adjust- 
able stationery arm of the rectifier a quarter revolu- 
tion, but the network was kept positive. The ammeter 
was fixed on the negative. 

As stated already, in 1917 the voltage varied from 
39.000 volts in dry weather to 30,000 in wet weather. 
In 1918 it was 36,000 volts; and this did not vary 5% 
either way, the lower voltage being obtained during 
heavy rain and the higher during drier weather. 


Plat of the Ground on Which Electroculture Experiments 
Were Conducted. 


Lower left-hand section subject to electroculture in 1918. 
Upper right-hand section subject to electroculture in 1917. 
Upper left-hand section subject to electroculture 
during both years. 


The current in 1917 varied from 2.5 milliamperes 
in dry weather 4.0 to 7.0 in wet weather. In 1918 
it varied from 0.35 in very dry weather to 0.8 during 
heavy rain, with an average of 0.5 during the normal 
damp weather prevalent in the district. 

Endeavor was made to keep the potential constant 
during the treatment, and it is interesting to note the 
lower readings during 1918, which may be accounted 
for by the smaller amount of wire used as compared 
with the previous season, the ratio being 3 to 1. Fur- 
ther, the insulators used during 1918 provided a 
smaller leakage path. 
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Treatment was usually given between the hours of 
6 and 9 in the morning and 7 and Io în the evening: 


Hours. 
Commenced Aug. 10, 1917 ................ (morning). 118 © 
Finished Oct. 1, 1917 ..... 2... cece cee ee eee (evening) 164 
TOT oone raaa ood Ge taed Gare ue A aun nae ae aa 282 
Commenced June 22, 1918 ................ (morning) 294 
Finished Sept. 27, 1918 ....... 0... cee ee ee (evening) 294 
Total irre aet EE trite Ao eh atl ais ae tate aaa ane O88 
The results of electroculture were as follows: 
—_——— 19] 7-—_____- i — 
Tons. Tons per acre. Tons. Tons per acre. 
Electrified ......... 9.1 T5 10.3 9.46 
Control ........... 5.9 6.4 8.2 8.40 
Increase 17.2% Increase 12.6% 


Note.—The long ton of 2240 Ib. is referred to. 


The apparatus never failed and was successful 
throughout, although difficulty was expected in keep- 
ing the network charged during heavy rain. On dark 
nights it was easy to see the glowing network wires. 
In the rectifier hut grass grew extremely quickly 
through the rough flooring of old sleepers, especially 
under the voltmeter. In the dark the tips of the blades 
could be seen glowing, but, after some days, these 
went a dark brown, evidently showing that the dis- 
charge was too intense. Insects, such as butterflies, 
etc, were on many occasions observed, and it was 
noticed that when flying under the network they kept 
very close to the ground, or else flew back away from 
the wires. Insects that happened to alight on the 
Wires in the hut could be seen glowing in the dark, and 
in most cases after the current was shut off they were 
found to be dead. 

It was noticed in both seasons that the potato 
haulms under the network kept green much longer 
than those on the control portion. 

Although the percentage increase in 1918 was less 
than in the previous vear, it is to be noted that the 
total yield was increased from 14.6 tons to 18.5 tons, 
and although the treatment during 1917 only lasted 


seven ‘weeks, as compared with three months during. 


1918, the decrease might be explained by the smaller 
area of network wire in 1918. It should also be noted 
however, that, owing to the network in 1918 being 
arranged at right angles to that of 1917, about one- 
quarter of the 1918 control portion had been under the 
network the previous year. 

It was unfortunate that, owing to the weather 
being so wet during the gathering of the 1918 crop, it 
was not possible to weigh separately the potatoes taken 
from each quarter of the field. 


Cost OF EQUIPMENT. 
Transformers of 10 kv-a. 400/120,000 volt........... $1002.00 


Three-hp. synchronous motor for rectifier.......... 265.00 
l $1267.00 
Making rectifier arms, etc., approximately........... 200.00 
$1467.00 


_ It is estimated that this equipment could easily deal 
with 100 to 150 acres. 


Two-AcrE VOLTAGE EQUIPMENT. 


Galvanized steel wire 2.60466 5.ca sede cebeawe Rh tatace eds $11.70 
Supporting wire, steel, approximately.................. 9.70 
Sapling poles, insulators ...........-.. cece ee cee cece 19.40 
bor, approximately ...........5 0... ccc c ee eee ee ees 19.40 
$60.20 


_ To warn people of the high voltage, a “Danger 
Notice” was kept at the gate of the field. 
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In an adjoining field an experiment was made in 
1918 on a crop of oats, but owing to various difficul- 
ties it was not possible to carry it out thoroughly. The 
results seemed to point to an approximate increase of 
35% in grain and an increase of 17% in straw. 


CO-OPERATION WITH LOCAL DEALERS 
PRODUCES SATISFACTORY RESULTS. 


Plan for Selling Gas Appliances Suggests Possibilities for 
Sale of Electrical Goods. 


A merchandising policy which might be imitated to 
advantage by many central-station companies was put 
into effect during the past year by the Union Gas & 
Electric Co. of Bloomington, Ill., in regard to the sale 
of gas appliances. A year ago, considerable opposition 
was encountered from the local furniture and hard- 
ware dealers and plumbers in the efforts of the com- 
pany to introduce these appliances as these dealers still 
believed it their function to sell coal heaters and that 
the use of gas encroached upon their market. | 

To meet this opposition a plan of co-operation was 
worked out by the company’s commercial department 
in which the local dealer was given an opportunity to 
get a very good share of the gas appliance business 
with a substantial profit. According to this plan the 
dealer sells the appliances from the company’s stock, 
the price to the dealer including the cost of connection 
up to a certain limit. A similar arrangement was 
made with the plumbing concerns in regard to water 
heaters, the only difference being that in this case the 
plumbers make the necessary connections. 

These plans have so far produced very desirable 
results. At present, two of the largest dealers in 
Bloomington are handling gas stoves, ranges and heat- 
ers exclusively and the master plumbers have pledged 
themselves not to sell coal water heaters where it is 
possible to sell a gas apparatus. An additional feature 
of this plan is that it insures the installation of high- 
grade goods of standard types for which repair parts 
are easily obtainable or are carried in stock by the 
company. 


ADVERTISING LAWS OF MISSOURI TO BE 
RIGIDLY ENFORCED. 


Kansas City Advertising Men Move to Eliminate False 
and Misleading Advertisements. 


With the greater facilities for the exploitation of 
electric material during the present year, dealers will 
be glad to learn that they will have a champion in the 
elimination of false and misleading advertising in the 
Missouri press. The law in this particular is very 
stringent and the Protective Bureau of Kansas City, 
the vigilance committee of the Advertising club, has 
taken steps for its more rigid enforcement. It has 
secured the services of Capt. George M. Husser, who 
since 1917 has been secretary of the National Vigi- 
lance Committee. He secured his discharge when the 
armistice was signed and will devote his whole time to 
the investigation of advertising which is off-color. 
During the past year the Bureau has done much good 
work under the direction of Oliver Wroughton, sec- 
retary of the Graphic Arts organization, assisted by 
volunteers from the Advertising club but it was felt 
that during 1919 it would be necessary to place the 
business in the hands of one man who could devote 
his whole time to it. 
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Editorial Comment 
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Large-Scale Electric Cooking 


HE shortage of coal and natural gas, the nation- 
T wide demand that foodstuffs be conserved, and 

the scarcity of hired help coupled with the addi- 
tional time given up by the women at home to work 
in the Red Cross and similar callings, combined dur- 
ing the past year or so to give a very real impetus to 
electric cooking. In those localities where hydroelec- 
tric energy is available even more rapid adoption 
of the electric oven and range has occurred, not for 
the above reasons alone but because of the greater 
convenience and healthiness of electricity over gas 
and especially coal. 

Hitherto, the attention of the central stations has 
been mainly directed to the domestic cooking field for 
developing the electric cooking load. In doing this 
they have had to face heavy odds in the way of com- 
paratively high cost of ovens and ranges as compared 
with those for coal and gas; relatively high installa- 
tion expense for equipment; rather limited use for 
such an installation; and an energy rate that if not 
tending to place convenience and eventual economy 
at a disadvantage, at least makes the electric range 
appear somewhat more of a luxury than a necessity. 

There is a field, however, where electric cooking 
equipment should and may compete very much more 
easily against coal and gas than is the case in the 
domestic field. That field comprises the hotels and 
restaurants, cafes and canteens and clubs—the com- 
mercial field, heavy cooking. It would appear, a priori, 
and the more thought is given this matter the more 
it appears to be the case, that domestic electric cooking 
when it comes will come after the commercial field 
has been won over. In the hotel, the club, the restau- 
rant and canteen, the higher cost of the electrical in- 
stallation as compared with that for coal or gas does 
not assume the importance that it does with the 
domestic installation. The load-factor of the former 
is higher, hence the advantages of electric cooking 
have greater opportunity to be capitalized. And the 
labor question, economy of foodstuffs, uniformity 
of results and the simplicity of obtaining them become 
even more prominent features than is the case in 
the home. 

In Great Britain the servant and labor problem 
became so acute during the war that a number of large 
establishments were forced to take to electric cooking 
for this reason alone. That condition is becoming 
more and more one with us. Gas is deteriorating in 
quality and indications are that its sale on a thermal 
unit basis will be the rule rather than the exception 
throughout the country before many months have 
gone, another factor that should help electric cooking 


along. Low pressures and freezing are also allies of 
the electric range. 

The central stations that win over the commercial 
establishments to electric cooking will find that the 
domestic kitchens will come in course of time. The 
former are, at present, better able to take advantage 
of heat made electrically than the latter, as a general 
rule. And the load of the larger establishments 1s 
a more desirable one, of greater magnitude and of 
higher load-factor than of the smaller domestic es- 
tablishments, making the energy charge lower while 
their location is more favorable for installation and 
service. 

There is another field for electric cooking which 
we advocate for all the reasons advocated for domestic 
and commercial cooking with another very strong rea- 
son—that of safety to life. More than one train 
wreck has ended in tragedy because the coal fires of 
locomotive or restaurant car started a conflagration 
which resulted in loss of life. We want to see electric 
cooking replace cooking by oil or coal on all trains. 

The war, creating as it did an urgent demand for 
cooking electrically, also imposed difficulties and re- 
strictions on account of materials and labor shortage 
that prevented the demand being met as it might 
otherwise have been. Now that conditions are begin- 
ning to improve we hope the electric appliance manu- 
facturers and the central stations will work together 
and push electric commercial and domestic cooking 
for all it 1s worth, and it is worth a very great deal. 
The opportunity is there, the time is here, for the one 
to increase their sales, the other to increase their 
output and fill in a part of the valleys in their load 
curves. The opportunity is one that should be utilized 
to the full, now, while every factor in our domestic, 
commercial and national life „is working to the 
same end. 


Some Operating Problems 


OW that the stress of war is over it is to be 
hoped that many of the interesting and pressing 
operating problems facing central-station and 
transmission companies will come again to the fore. 
It has been a matter of keeping going the last year 
or two rather than of trying new methods or new 
ways of doing old things. Things that were dropped 
to wage war should now be taken up and prosecuted 
to the full, the lessons and experiences learned in the 
last months should be applied and made permanent 
for better utilization of equipment and investment and 
higher operating reliability, flexibility and economy. 
The seasonal variation in capacity of underground 
cables often imposes’ operating. difficulties as well as 
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financial objections. Methods of extending the sum- 
mer current-carrying capacity of underground con- 
ductors so as to reduce the usual 15 to 35% difference 
compared to their winter rating 1s an important sub- 
ject. This has been accomplished in some instances 
by applying forced or natural ventilation, and by the 
circulation of water through the cable ducts. In other 
cases where dielectric failures occurred due to cumu- 
lative effect of copper and dielectric losses, the re- 
sistance of the latter decreasing with increasing 
temperature, taking potential off the line at definite 
periods sufficed to keep a cable from breaking down, 
where previously taking off the load but leaving the 
potential on did not mitigate dielectric failures. The in- 
vestment in underground distributing and transmission 
system is so great that one of the important problems 
today is to reduce the difference between the summer 
and winter capacity, improving thereby the flexibility 
of the system and enabling the investment to be lower 
while earning greater return. 

The automatic attendantless hydroelectric plant 
and substation, no longer in the experimental stage, 
could afford to be adopted upon a wider scale than 
is at present the case. The relatively high proportion 
of operating cost represented by labor stands in the 
way of making many a small-power low-head hydro- 
electric development a profitable proposition. The 
automatic distantly or automatically controlled plam 
overcomes this. The automatic synchronous converter 
and motor-generator sets for interurban trolley serv- 
ice and for industrial plants have been tried, found 
entirely satisfactory, and all that remains is for more 
compamies to take to them. Another field in this con- 
nection is the attendantless automatic synchronous 
motor installation for improving voltage regulation 
and power-factor correction on both long high-voltage 
lines and in heavily loaded congested networks. The 
Static condenser accomplishes this same result, in part, 
but less flexibly, improving rather than correcting for 
power-factor, and the few installations made in this 
country have so far given good accounts of them- 
selves. 

The protection of intricate transmission networks 
from short-circuits is not yet altogether solved in prac- 
tice. The installation and design of the entire net- 
work for reverse-power relays for correct selective 
protection with predeterminable results can hardly be 
called as yet an actual fact. However, the more pains 
taken and the more thorough the investigation of a 
system made, the greater the assurance that when 
trouble arises the calculated relay setting values and 
choice of locations will be found correct. This prob- 
lem is really more difficult than at first supposed, be- 
cause of the intricacies of the modern transmission 
network with its interconnected power plants, large 
number of lines and tie-lines and substations in par- 
allel and interconnected through ring and radial sys- 
tems. The problem depends not only upon the magni- 
tude of current, which in turn is dependent upon re- 
sistance, reactance, momentum of rotating apparatus 
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and stored energy of the system, but also upon the 
element of time of relays, circuit-breakers, oil 
switches, etc. 

These are only a few of the many operating prob- 
lems that await the attention of the operating engineer 
now that there 1s opportunity. They are problems that 
consist of bettering existing conditions with existing 
equipment improved and differently applied. 


Important. Subjccts Before Electrical 


Inspectors 


N JANUARY 28, 29 and 30, the Western Asso- 
O ciation of Electrical Inspectors will hold its 
fourteenth annual meeting in Chicago. The 
meetings of this organization are always live, well- 
attended meetings, full of interest and rich in results 
for furthering safe and sane electrical wiring. 

This year’s meeting will, it is expected, be no ex- 
ception to the rule. Rather, is it expected to be one 
of particular significance, for the work taken up dur- 
ing the past year was of considerable magnitude, and 
the work planned for the coming year comprises an 
ambitious program. Among the more important mat- 
ters to come up for discussion are those dealing with 
the standardization of fittings and materials, the com- 
bined National Fire and Safety Code, and the reports 
of the various tommittees. 

Among the latter, one is especially deserving of 
consideration as it is of vital importance to the indus- 
try. This is the report of the committee on the ad- 
visability of determining the size of copper conductors 
from the maximum demand and nature of the load 
rather than from the connected load only. This ques- 
tion is not a new one, as it has come up at previous 
meetings of the Western Association of Electrical 
Inspectors and other similar organizations, but action 
was deferred on these occasions on account of lack of 
During the past year, however, 
extensive tests have been carried on by Victor H. 
Tousley and Henry C. Horstmann, which have 
brought out considerable valuable data in this respect. 
This information will be presented at the meeting 
with the result, it is believed, that more definite action 
will now be taken in this important matter. 

Altogether, the forthcoming annual meeting of the 


_ Western Association of Electrical Inspectors promises 


to be of very real interest and of great importance in 
promoting the application of electricity. 


Awakening Mutual Responsibility 
S HAS been stated in these columns, one of the 
A real problems of the day is to bring the em- 
ployer and employe together into closer har- 
mony and better understanding of the needs of each 
and the need of each for the other. With the increase 
in the size of organizations, the fellowship and per- 
sonal contact possible and common fifty years ago is 
no longer feasible, and each worker becomes more and 
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more a number, an integer, a cog in the wheel of the 
industrial process. 

In these times of strange happenings in world 
affairs, of world democracy, of unionism and powerful 
afhliations and combinations, thinkers and students of 
the times see tendencies that create many forebodings 
and must view with alarm the growing discontent of 
the working classes. Discontent there is among the 
working classes, unfairness unfortunately too often 
being the seed that grows to radicalism, syndicalism 
and unrest.) 

One of the crying needs of the day is to create in 
the mind of the employer just as also in the mind of 
the employe, the mutual responsibility of each to the 
other. When this is done, most of the strife in the 
labor world will disappear. It is lack of appreciation 
of the mutual responsibility of employer and employe, 
each to the other, that is largely responsible for caus- 
ing strikes, breeding bolshevism and bringing about 
enmity where there should be friendship, suspicion 
where there should be frank and honest understanding, 
Opposition instead of co-operation. Today there is 
urgent need in the industrial world to bring about the 
awakening of mutual responsibility of employer and 
employe. | | 

As we have already said, each employe is a cog in 
the wheel that makes up an efficient and successful 
productive whole. The value of an employe to himself 
and to him that pays his hire depends very largely upon 
the interest with which he does his work, the skill with 
which he does it. Two factors contribute to this inter- 
est and skill, the efficiency of the worker. One of 
these is the inducement, the reward, the remuneration. 
The other is interest in the work. The former implies 
a living and worthy wage, and possibly a wage depend- 
ing upon the results or profit sharing. The latter 
means work for which one is adapted performed under 
fit conditions. 

Elsewhere in this issue reference is made to a 
method employed by one very. large employer of labor 
to interest its workers in their work by showing 
each the part they play in the whole. Doing so 
awakens the responsibility of the individual to the 
whole, bringing home the realization that each link in 
the chain—each individual—counts, is of importance 
however apparently menial the job. Such a policy is 
wise, and the way this policy in the case referred to 
was carried out is also of interest. When employer 
and employe understand each other, take an interest in 
each other and work together, the discontent of so 
many workers with their lot will disappear. - 


Intensive Horticulture by Electric 


Stimulus 

REAT BRITAIN commenced to devote whole- 
G hearted and serious attention to the production 

of foodstuffs at home when the submarine men- 
ace and the scarcity of ocean-going bottoms for the 
shipment of provisions loomed up in threatening pro- 
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portions. While many and varied were the methods 
advocated, and in part employed, to make the island 
self-supporting, one method is of special interest to. 
the electrical industry, namely that of electroculture. 
Much has been done in the past in the way of stimu- 
lating plant life by electrolysis, by electrical discharge 
and ionization, and by the application of various rays. 
While these experiments have, perhaps, been of 
academic rather than practical interest they have 
served to bring out the possibilities or fallacies of the 
various theories and practices. 

Eisewhere in this issue appears a short account 
of some experiments made to determine the effect of 
ionization or high-voltage direct-current discharge 
upon the yield of potatoes. The experiments were 
carried out upon the property of a public utility, and 
under its direction. The results obtained are worthy 
of note. The first year the tonnage of potatoes per 
acre was increased 17.2% by electric stimulus. The 
second year the increased yield due to electric stimulus 
was 12.6%, but with a different arrangement 
of overhead conductors and unfavorable weather con- 
ditions. In an adjacent field a crop of oats gave a 
35% greater yield of grain with a 17% increase of 
straw under the influence of electroculture. Energy 
was on the network between 6 and g in the morning 
and 7 and Io in the evening, both periods being favor- 
able for filling up the valley in the load curve without 
augmenting the peak which does not occur in the sum- 
mer months in any case. 

Apart from the increased yield accompanying elec- 
troculture, it was found that crops beaten down by 
rain and wind revived rapidly when subjected to elec- 
tric stimulus. The only deleterious effect of electric 
stimulus seems to be that weeds, like crops, grow and 
thrive under the influence of electroculture; this, how- 
ever, is practically true in any intensification of the 
growth. 

The installation cost about $1500, at war prices, 
and was capable of stimulating about 150 acres. 
Against the expense of capital cost should be deducted 
the saving in cost of labor, and perhaps cost of land 
otherwise required for an equivalent crop. Deducting 
the cost of energy from the higher sales value of the 
crop because of its superior quality plus the larger 
crop available for sale leaves a balance that is pure 
profit. 

We do not believe that electroculture will be used 
to any extent in the United. States for many a year, 
except perhaps in small market gardens situated close 
to their city markets. We do feel, however, that the 
central-station companies, many of whom have large 
tracts of land around their power plants which are 
available for horticulture and are often used by com- 
pany employes for such a purpose, might take an in- 
terest in electroculture, from the academic aspect 
rather than of load building. The more the subject 
is studied the more fascinating it becomes, and there 
is no knowing where it will lead. Let some of the 
utilities trypit, 
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Week’s Events 


O UAE AUT RALA 


Engineers’ War Activities Shown—Employment Bureau for 
Engineers—Western Electric Movies—Power Club Meets 


GRAPHIC PRESENTATION OF ENGINEERS’ 
PART IN THE WAR. 


Brig.-Gen. J. J. Morrow, Chief of Engineers, First Army, 
A. E. F., Addresses Annual Meeting of Western 
Society of Engineers. 


A modest but very thrilling presentation of the 
work done by the engineering branches of the Ameri- 
can Army in France was presented at the fiftieth 
znnual meeting and dinner of the Western Society of 
Engineers held in Chicago on the evening of Jan. 22. 
The speaker of the occasion was Brig.-Gen. J. J. Mor- 
row, Chief of Engineers, of the First Army, American 
Expeditionary Forces. Although he had only 48 hours’ 
notice that he was to speak, he gave a vivid and fairly 
comprehensive picture of the problem of organization 
of the engineering troops and of the splendid work 
they had accomplished. 

Soon after General Pershing and his staff arrived 
in France there came nine regiments of engineers, 
later followed by railroad and other construction 
troops. These were engaged in preparing facilities for 
the big American army that was to follow. A very 
carefully worked out organization scheme was adopted 
and strenuous work was undertaken in the building or 
rebuilding of port facilities, railroads, storage depots, 
refrigerating plants, special training schools, shelters 
for troops, prison camps, remount stations, hospitals, 
forts, etc. The plans made were very comprehensive, 
it being intended to provide very adequately for every 
branch of the army, the bulk of which was to be 
brought over in the spring of this year. The big Ger- 
man drive begun March 21, 1918, caused a material 
cutting down of these plans and necessitated intensive 
preparatory work for the troops that were so urgently 
needed in the early part of last summer to stem the 
boche tide. 

Among the projects undertaken by this preliminary 
construction was the installation of power plants and 
water supply systems in many parts of France where 
the American troops were to be quartered. Among 
these was the largest cold-storage plant in the world. 
A number of gasoline and oil-storage stations were 
built. Extensive railroad and road building was un- 
dertaken. Much of the material had to be prepared 
by the engineer troops; the forestry division cut the 
timber and was turning out an increasing amount of 
lumber in its own sawmills, in the latter months the 
output being 80,000,000 board feet a month. This 
work was made especially difficult because of the rigid 
forestry regulations of the French Government. The 
speed and equipment of the American sawmills proved 
quite a novelty to the French. Considerable of the 
cement that was needed was manufactured near the 
spot. To save transport space, purchases of army 
supplies were made in Europe, something over 1,000,- 
ooo tons being secured in this way. The camouflage 
division was an important one in making cover for 


guns and other military works. A large map-making 
division that turned out an enormous number of maps 
and other printed matter was created. The search- 
light division prepared equipment for aid in aerial 
warfare. 

General Morrow explained the organization of the 
engineering divisions. One regiment of engineers, 
about 1600 men, accompanied each division of about 
25,000. A corps was composed of from three to six 
divisions with one special sapper regiment and a num- 
ber of pioneer troops. An army was composed of 
trom two to seven corps, with several special regi- 
ments of forestry, railroad, pioneer, power and 
mechanical, searchlight, miners, gas and flame, and 
labor troops. For an army consisting of about 750,- 
ooo there were about 65,000 engineer. troops. 

He spoke in some detail of how he was called from 
the Panama Canal to undertake the organization of 


-the engineers for the First Army, one of the first tasks 


being the engineering work of building roads and 
bridges in the neighborhood of Chateau Thierry. From 
that time on the engineers were under fire almost con- 
stantly. In preparation for the drive that wiped out 
the St. Mihiel salient, careful preliminary work had 
been made but in the following attacks in the Argonne 
Forest insufficient time was available and the work had 
to be rushed so that in many instances the men worked 
steadily for 17 to 27 hours without rest. About the 
middle of last October there were some 45,000 engi- 
neer troops with the First Army, of whom there were 
only six officers who had had previous experience in 
army engineering work, the rest of the organization 
being composed entirely of drafted men, many of 
whom had only three months’ training. The extraordi- 
nary difficulties of the terrain in the Argonne district 
were dwelt on, this being a mass of shell holes that 
resulted from the violent attack on Verdun which the 
French had so brilliantly defended in the long battle 
of ten months. A feature of this heroic French 
defense was that, although the two railroads supplying 
Verdun had been destroyed, all of the supplies were 
brought in by truck over one highway for whose main- 
tenance an army was set apart that lost many men 
from being run over by the speeding motor trucks 
between which they had to keep the road in repair. 
General Morrow showed several hundred views of 
the engineering work done in France, these including 
construction at ports, railroad work, road building, 
forestry work, bridge building, camouflage erection, 
etc. For some of the road work the material used 
consisted of the debris of nearby demolished villages 
that had to be carried in sand bags. In conclusion, he 
pointed out what he thought were important lessons to 
the engineers of the United States. He felt that every 
engineer should fit himself for any possible similar 
national emergency. He should especially train him- 
self to take care of himself and any men under him; 
he should develop discipline and accuracy in under- 
standing and executing-orders just as they are given. 
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He must also remember that, although in civilian life 
the engineer looks first to cost and then to time of 
execution, in war the order of importance is exactly 
the reverse. 

Following the address of General Morrow was a 
beautifully illustrated lecture by Dr. R. A. White on 
“War Conditions on the Western Front.” He gave a 
very vivid account of the trip he made to the Allied 
fronts in Belgium and France last summer, contrasting 
the conditions he found in the devastated regions with 
the beautiful landscapes that had existed before the 
war. In considerable detail he referred to personal 
visits with the troops, close to and behind the firing 
lines, in their rest camps and in the hospitals. 

Preceding these two speakers were the more formal 
exercises of the Society, including announcing the 
award of the Chanute Medal to B. H. Peck for pre- 
senting the best paper on engineering, this being en- 
titled “Engineering Data Necessary for an Electric 
Rate Determination” ; also announcement of the pres- 
entation of the Washington Award to Herbert C. 
Hoover, international food administrator and formerly 
consulting engineer. Retiring-president Charles D. 
Burdick made a brief address, dwelling on the fact 
that during the fifty years of the society’s existence 
there had taken place the most wonderful develop- 
ments in electricity, aeronautics and other branches of 
applied science. He spoke of the activities of the 
society during the preceding year, which, although a 


difficult one from the financial standpoint, had still . 


resulted in a larger increase of membership than dur- 
ing any year in the last decade. About 17% of the 
society's membership had entered Government service 
during the war. Arrangements are being made to 
affiliate the society with the Engineering Council. 

Announcement was made of the election of officers 
for this year as follows: President, A. S. Baldwin; 
first vice-president, Kempster B. Miller; second vice- 
president, William M. Kinney; third vice-president, 
J. L. Hecht; treasurer, C. R. Dart; trustee (for three 
years), E. T. Howson. 

President A. S. Baldwin then took the chair and 
in a short address referred to this as being the period 
of big opportunities for engineers. The big work done 
by the engineers during the war has gained them fine 
public recognition. They should now take active part 
in the important work of reconstruction. - 

The meeting adjourned at 12:45 a. m. 


ESTABLISHMENT OF ENGINEERING SO- 
CIETIES EMPLOYMENT BUREAU. 


Joint Employment Service for A. I. E. E., A. S. M. E, 
A. S. C. E. and A. I. M. E. 


The employment service which has been maintained 
for many years by the Institute has satisfactorily met 
the demands upon it and has been greatly appreciated 
by the membership at large, many of whom have ob- 
tained desirable engagements through it. The indi- 
viduals and industries seeking competent engineers 
have also been greatly benefited. 

Similar effective service has been maintained by 
some of the other national engineering societies, and 
for some time the desirability of more closely co-ordi- 
= nating the employment activities of these societies and 
broadening the scope of the service has been discussed, 
as a result of which the establishment of the Engineer- 
ing Societies Employment Bureau under the direction 
of a Board of Management, consisting of the secre- 
taries of the American Society of Civil Engineers, the 
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American Institute of Mining Engineers, the American 
Society of Mechanical Engineers and the American | 
Institute of Electrical Engineers, was authorized by 
the Engineering Council, which is the instrument 
created by the four societies named above for the pur- 
pose of conducting activities of common interest. 

In creating this joint bureau the Engineering Coun- 
cil turned over to the Board of Management the office 
equipment, records and operating staff of the Ameri- 
can Engineering Service, a similar body organized by 
Engineering Council and representing several engi- 
neering societies, including the A. I. E. E., which had 
been engaged during the war in assisting the various 
branches of the Army, Navy and other governmental 
departments to obtain suitable engineering personnel. 

The Bureau is especially needed in the period of 
readjustment upon which the country is just entering. 
One of its most important functions will be to aid 
engineers who have been in military service to find 
suitable engagements upon their return to civilian life. 

The Bureau will not be conducted exclusively for 
the benefit of members of the societies named above; 
non-members who are properly introduced will also be 
registered. No charge will be made either to the 
available engineer or the organization or individual 
seeking engineering talent. | 

The number of opportunities for employment of 
which the A. I. E. E. and the joint Bureau have knowl- 
edge does not at present equal the number of engineers 
whose services are available, and as this disparity will 
be accelerated as demobilization of military forces 
progresses, the co-operation of industrial establish- 
ments and others needing the services of engineers is 
earnestly desired. The necessary qualifications for 
each position and the approximate salary should be 
stated in each case. 

The Board of Directors of the A. I. E. E. has 
instructed Secretary Hutchinson to continue the Insti- 
tute employment service substantially as rendered to 
the membership for many years past and has author- 
ized him to co-ordinate this service with similar activi- 
ties of other engineering societies. 

The plan for co-ordination will not involve any 
limitation of the privilege previously given to Institute 
members to have, upon application to the secretary, 
brief announcements of their qualifications published 
under key numbers in the Institute Proceedings, but 
on the contrary, will result in the members’ names 
being carried also on the joint Bureau’s lists. An- 
nouncements of vacancies will also be published as 
formerly but in many instances vacancies will not be 
announced in this manner, as they will frequently be 
hlled promptly from the list of available men on the 
files of the Institute and the joint Bureau. 

Communication may be sent either to the headquar- 
ters of the Institute or to W. V. Brown, manager, 
Engineering Societies Employment Bureau, 29 West 
39th street, New York City. 


ELECTRIC COMPANY IN MO- 
TION PICTURES. 


WESTERN 


Company Gives Two Special Movie Performances to Its 
New York Employes—Unique Example of 
Educational Work. 


Western Electric Co. employes saw themselves as 
a family in films on the evenings of Jan. 20 and 21 at 
the Lexington Theater in New York City. Publicity 
Manager P. L. Thomson managed the show and it was 
quite a success. It would have ‘gone over” in any 
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theater with any audience. With one of 2500 or over 
on each occasion, nearly all of whom belong to the 
“family,” it went even better. | 

On the first evening, C. G. DuBois, vice-president 
of the company, presided, and on the second, F. B. 
Jewett, chief engineer. President H. B. Thayer was 
introduced upon each occasion and made some re- 
marks, brief but to the point. i 

At one time, President Thayer said he knew every- 
one in the New York and Chicago offices. Thirty- 
seven years ago he started as a clerk, with Vice- 
President Albert L. Salt as office boy. Now there are 
over 200 acres of floor space in the offices, and to go 
around the buildings comprising the immense Haw- 
thorne plant is a good day’s walk. 

Over 5000 young men went to the war from the 
Western Electric Co. But as Mr. DuBois emphasized, 
it was not in mere man power that the company con- 
tributed most. It was in furnishing special and unique 
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contrivances to hasten the end of the war that it was 

of the most service. These are divided into three 

main classes: Adaptation of the wireless telephone to 

the airplane; submarine detectors; range-finding appa- 

ratus for the location of distant heavy guns through 

a8 agency of air disturbances created when they were 
red. 

Coming to the pictures themselves, these were not 
only excellent as to motion photography, but every 
foot of film carried a human interest thrill and punch 
which carried the audience open-eyed and open- 
mouthed, as is usual with audiences, where the picture 
is of the gripping type. 

There were four films. First came “Telephone 
Inventions of Today” in three reels. It showed some 
of the things going on in telephone laboratories ; engi- 
neers at work designing and developing. and testing 
apparatus. Another phase was the actual commercial 
use of such equipment in the transmission of intelli- 
gence. For the first time 
there was made public the 
work of Western Electric 
engineers that was done 
for the Government. These 
latter pictures were filmed 
at Camp Vail, N. J., and 
shown by special permis- 
sion of the War Depart- 
ment. 

The “family” saw just 
how a coin operates in a 
slot machine; they saw a 
“voice wave.” The new 
selectors were shown, 
which are fast displacing 
the telegraph in railway 
signaling, and which per- 
mit the calling of only the 
particular tower man 
wanted. And there was the 
new telegraph printer that 
sends eight written mes- 
sages over a single wire 
simultaneously, at the rate 
of 400 words a minute. 
And the amplifiers and the 
loading coils which make 
possible transcontinental 
telephony were also shown. 

Lieut.-Col. Jewett’s ap- 
paratus used so success- 
fully in airplane wireless 
was ‘thrillingly demon- 
strated and brought great 
applause. It works for a 
distance of 10 miles, from 
ground to plane or from 
plane to plane. The cur- 
rent for operating it is de- 
rived from a tiny generator 
on the plane, in turn oper- 
ated by little propellor 
blades or windmills turned 
by the rush of air as the 
machine pursues its flight. 

Also there was the 
most interesting and almost 
comic stunt of showing 
how the 205 parts of an 
ordinary(desk telephone go 
together, all these parts 
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hopping into place with great celerity and in a manner 
quite grotesque. 7 

“Forging the Links of Fellowship” was the second 
film, in two reels. It showed the great Hawthorne 
works in their entirety. In the film they appear 
collosal. There is a stronger impression created— 
almost of romance—than to see them on the spot. 
Many of the manufacturing processes were also 
shown, such as the making of lead-covered cable, the 
insulating and winding of wires, etc. 

A high school boy calls at the Hawthorne plant in 
the third film—‘“Inside the Big Fence.” He comes to 
look the place over and decide whether or not the 
Western Electric Co. has anything attractive to offer 
him in the way of acareer. It ends by his signing up 
and entering upon what is virtually a college educa- 
tion. He sees that all must take a physical examin- 
ation, the same as in entering the army. He is taken 
on a trip through the plant, sees the hospital and the 
restaurants, learns of the Hawthorne Club with its 
branches for tennis, trap shooting, baseball, camera 
work, etc. He sees the band and orchestra. The 
great laboratories are there—the schools of instruction 
where he may get his education. And the great shops 
so diversified in their activities that there is no line 
for which he is fitted that he may not follow. 

In the last film—‘‘A Square Deal for His Wife’— 
a little play is given which brings out another side of 
the business—marketing electrical household appli- 
ances to lighten the burdens of the home. This pic- 
ture is now being shown as an educational feature in 
motion-picture theaters throughout the country and is 
proving to be a considerable factor in spreading the 
gospel of “Do It Electrically.” 


SEMI-ANNUAL MEETING OF THE ELEC- 
TRIC POWER CLUB. 


Important Subjects Considered by Motor and Other Elec- 
trical Power Machinery Manufacturers at 
Cleveland Meeting. 


One of the most successful of its many excellent 
meetings was the semi-annual meeting of the Electric 
Power Club held Jan. 13, 14 and 15, at the Hotel 
Statler, Cleveland, Ohio. A brief report of the first 
sessions was published in our last issue. For the fol- 
lowing complete summary we are indebted to Secretary 
Roth. 

During the war the regular routine work of the 
Club was laid aside and every energy put into work 
that would aid in winning the war. The regular tech- 
nical committees had not had time since the signing of 
the armistice to meet and had done but little work by 
correspondence, therefore the first day was given over, 
entirely to committee meetings and sessions of the 
Board of Governors. The committees spent a very 
busy day. In fact, some of them had so much work 
ahead of them that they began meeting on Saturday 
in order to get lined up ready for their reports on 
Wednesday and in order to get other work started. 

The first general session was opened Tuesday 
morning with an address by President C. L. Collens, 
2nd, followed by reports from other officers and stand- 
ing committees. Several new members were added to 
the Club. 

One of the main features of the morning was an 
address by Walter Robbins, vice-president of the Wag 
ner Electric Manufacturing Co. Mr. Robbins did 
efficient service as chief of the Power and Electrical 
Equipment Section of the War Industries Board. He 
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lias been chosen by Secretary Redfield of the Depart- 
ment of Commerce as one of his special industrial 
advisers. Mr. Robbins spoke on “Industry’s New 
Contact with Government,” and outlined the oppor- 
tunity that the electrical industry now has to get into 
close touch with the Government and to co-operate 
with it in settling some of the problems confronting 
the industry. He had no program laid out, but invited 
the Club to unite with the other branches of the elec- 
trical industry and bring their problems to the Depart- 
ment of Commerce. 

Gilbert H. Montague, a New York attorney, also 
spoke on “Co-operation with Government.” He spoke 
of the satisfactory work of the Federal Trade Com- 
mission. Out of the 200 proceedings before it, most 
have been settled by agreement, only a few of its 
orders have been contested and only one has been 
taken up to the Circuit Court of Appeals. He outlined 
a method by which trade associations can have trade 
abuses that have grown up settled amicably with the 
assistance of the Federal Trade Commission. 

The afternoon session was taken up by a sympo- 
sium on foreign trade. Gilbert H. Montague, who 
assisted in framing the Webb-Pomerene bill, outlined 
the different kinds of combinations which can be 
formed under that law and their methods of operation. 

Trade Commissioner Philip S. Smith, of the 
Bureau of Foreign and Domestic Commerce, had pre- 
pared a paper on the South American situation, which 
was read by Trade Commissioner W. M. Strachan, as 
Mr. Smith was unable to be present. S. L. Nicholson, 
of the Westinghouse Electric & Manufacturing Co., 
read a report for the Tariff Committee. 

The banquet on Tuesday evening was a general 
jollification and get-acquainted meeting followed by a 
paper on “Terms of Payment” by L. W. Lyons, credit 
man for the Westinghouse Electric & Manufacturing 
Co., and another on “Contract Forms” by Hugh A. 
Brown, sales manager for the Burke Electric Co. 

The last day was taken up entirely by reports of 
technical committees and adoption of standards, except 
for two papers, one on “Uniform Motor Design,” by 
James Burke, president of the Burke Electric Co., and 
another on “Standardization of Raw Materials,” by 
A. H. Moore, of the General Electric Co. 

The Club adopted 32 volts as a standard voltage 
for small motors to be used with farm lighting plants. 
Another adopted standard is “The dimensions from 
shaft center to bottom of feet shall not be greater than 
the nominal dimension shown on manufacturer’s 
dimension sheet. Where the motor is to be mounted 
on other:machinery and exact height of shaft is re- 
quired, it is expected that shims will be used to secure 
alinement.” 

The Large Power Motor Committee is studying the 
subject of pulley sizes and belt speeds with the idea of 
adopting standard pulley sizes. The committee is con- 
ferring with other associations interested, particularly 
the Standardization Committee of the International 
Belting Conference, and will report at a later meeting. 
The Committee on Industrial Control presented a 
number of definitions, which were adopted. 

The Transformer Committee presented a number 
Among those adopted was a 
table of standard ratings for three-phase distribution 
transformers, and a rule to cover insulation test volt- 
ages of the low-voltage side of transformers. 

The Club has been very fortunate in having as 
president, C. L. Collens, 2nd, of the Reliance Elec- 
tric & Engineering Cof Cleveland, Ohio, who has 
acted during the war as chairman of the Electrical 
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Apparatus War Service Committee, and also as a 
member of the General War Service Committee of the 
Electrical Industry. He has been untiring in his 
efforts, and the Club gave him a very hearty vote of 
thanks for his devotion to the work even to the neglec: 
of his own business. 


ELECTRICAL MANUFACTURERS PLAN TO 
CONTINUE BENEFICIAL CO-OPERATION. 


Group Committees and Manufacturers’ Council Hope to 
Further Standardization, Conservation and Uniform 
Accounting—General Convention Proposed. 


The General War Service Committee of the Elec- 
trical Industry and the chairman of the group commit- 
tees held a very important meeting in New York City 
recently to discuss continuing of the very effective 


co-operative organization of the electrical manufactur- - 
ers and other branches of the industry which enabled- 


them to meet the Government’s needs so well during 
the war. 

The meeting was presided over by C. L. Collens, 
2nd, who explained the objects of the meeting as being 
first, to plan an organization for the transition period, 
by continuing the war service organization or other- 
wise ; second, to define “electrical manufacturer” so as 
to determine eligibility to membership in the organiza- 
tion; and third, to plan a convention of all electrical 
manufacturers for the presentation of problems and 
afford them an opportunity to accept the invitation of 
the Department of Commerce to co-operate with it. 

Before discussing these objects, Walter Robbins 
was introduced and spoke to the following effect: 
“When the War Industries Board started its work the 
first problem was to secure deliveries of equipment 
most needed. Little thought was given to the ques- 
tion of conservation. Later on the questions of priori- 
ties and conservation of materials became tied up with 
standardization and curtailments. As this work 
progressed, the various group committees had a talk 
with the Army Standardization Committee, and it was 
then proposed that when this work was completed 
conservation should not be promulgated until real 
standardization could be effected. It was looked upon 
as an opportunity to take advantage of the necessities 
of war to bring about improvements in the industry 
which would last after the war. Inasmuch as these 
changes would benefit the industry as well as the Gov- 
ernment, they were considered by both sides with 
enthusiasm. Just before the armistice was signed. 
negotiations were on to bring Prof. Comfort A. 
Adams, a man of national standing, into this work. 
Mr. Shaw had pledged himself in this connection. It 
has been decided that much standardization work 
should go on. Secretary Redfield is interested in the 
work that has been done and feels the Department of 
Commerce has been isolated; he feels favorable to 
business in spite of the impression to the contrary that 
seems to prevail. Mr. Shaw suggested that the elec- 
trical industry was in good condition, well organized, 
and could proceed with speed, but he felt that no con- 
servation schedule could be promulgated without 
authority and a request from the industry in that re- 
gard. No request having come, schedules were not 
promulgated. 

“At the Atlantic City convention Secretary Red- 
field invited 14 members of the War Industries Board, 
including myself, to represent your industry, to act as 
his advisers. We can now get in touch with the De- 
partment of Commerce and possibly through that de- 


ELECTRICAL REVIEW 


149 


partment bring about certain things of lasting benefit 
to the industry. In a talk with Mr. Shaw, Secretary 
Redtield asked why this standardization work could 
not be carried forward by the Bureau of Standards 
and it was explained that this Bureau is a technical 
one and the industry needs commercial rather than 
technical standardization. There are now some 38 
different bodies trying to regulate the electrical indus- 
try with no agency to bring these bodies together. 

“The electrical industry was suggested for a trial 
of this (Government-Industry) co-operation, because 
it was in such good shape and this meeting is called 
to try and take advantage of this invitation. As an 
example of what we can do, we can devise a uniform 
cost system for each branch of the industry which, 
through the Department of Commerce, the United 
States Treasury might accept as a means to adjusting 
differences between private and Government atditors 
in making examinations for taxes. 

“I am here today representing the Department of 
Commerce and it is not my purpose to sell an idea to 
you. It is your opportunity and such advantage will 
be taken of it as you direct. Some 15 months ago 
when I went to Washington I pledged myself not to 
advocate anything on confidential information re- 
ceived from the industry without the approval of the 
War Service Committee. That policy was followed 
and will be the policy still. I will suggest to Secretary 
Redfield only what you direct and I will only advocate 
such things as you indicate. Nothing has been out- 
lined in the letters between Secretary Redfield and 
myself. He wants something definite from us. I have 
reported progress to the Secretary and stated that the 
may is trying to organize for carrying on the 
work.” | 

Mr. Collens then said: “As you know, the General 
War Service Committee was appointed by the Electric 
Power Club,. the Associated Manufacturers of Elec- 
trical Supplies and the Electrical Manufacturers’ Club. 
At first the divisions already organized were recog- 
nized, but as the work progressed there were added . 
groups not represented in any of the existing associa- 
tions, such as Electro-Medical, Storage Battery, Elec- 
tric Furnace, Signal and Communication, Dry Battery, 
etc., so that now we have an organization with some 
members who had no contact before the war. One of 
our problems is how to maintain the co-operative rela- 
tion, which has developed, in branches of the industry 
not previously organized, without detracting from 
existing associations. It is very undesirable to dupli- 
cate organization. Throughout the war no duplication 
of work resulted, and now in the conservation and 
standardization work, cost accounting, etc., it would 
be unfortunate to duplicate work now being done by 
the old associations. So it is proposed to continue 
existing organizations and develop the independent 
groups to continue the co-operative work done during 
the war, either as independent organizations or absorb 
them into the old ones. 

“What central executive body shall co-ordinate 
these different sections or groups? The General War 
Service Committee has felt itself of a temporary char- 
acter ready to disband in due course and let the indus- 
try itself determine its future. Yesterday a meeting 
was held with the Electrical Manufacturers’ Council, 
which prior to the war w&s a medium of contact with 
the Government, to give the matter careful attention 
and the recommendations evolved will be presented 
after we give you an opportunity to hear from differ- 
ent members of the General Committee and Mr. 
Nicholson.” i 
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Mr. Nicholson said: “The Council was formed 
some years ago to act as an intermediary between the 
various associations and to co-ordinate their work. 
There are purely association matters which do not 
affect other associations in the industry and other mat- 
ters which affect the entire industry. The Council at 
first was purely an advisory body and did not originate. 
Some things handled in the past were: (1) standard 
cost-accounting system, which had the approval of the 
Federal Trade Commission. The Council today has a 
standard committee on cost accounting; (2) the Code 
situation, which is rather complex; (3) standardiza- 
tion of literature. 

“The Council at the present time 1s the mouthpiece 
of the electrical industry and prepared to work with 
such national associations as the N. E. L. A., A. I. 
E. E., etc. Standardization and conservation are mat- 
ters largely for individual groups to handle. For ex- 
ample, standardization of motors is a problem of the 
Electric Power Club; the Council only handles mat- 


ters of interest to the entire industry. Itis of extrenfe 


importance that we go on with a certain work started 
during the war and that as an industry we have con- 
tact with the Government to lay our problems before 
it. It is of utmost importance to the industry as a 
whole that groups not affliated with any of the exist- 
ing bodies should either form an organization of their 
own or become afhliated with one now in existence 
because of the many advantages to be gained thereby. 

“One question to come up is tariff. Probably each 
association will report its needs so that the Council 
can submit the matter through the proper channels to 
the Government. As now constituted, the Council can 
take in other organizations, provided they are elec- 
trical, and as we have a definite organization in the 
industry we should do our work through it rather than 
to start up a new one which would only be a duplica- 
tion of effort.” 

Mr. Hobart addressed the meeting at length from 
another angle and expressed the opinion that there 
was danger of emphasizing too greatly the difficulties 
of the situation. He referred to the statement made 
by President Wilson at Manchester on the balance of 
power to the effect that “those leaders who do not 
recognize a world-wide demand for greater freedom 
of self-expression on the part of the individual fail 
to realize the meaning of the victory that had been 
won.” Mr. Hobart called attention to the fact that 
some of our leaders of industry, like Messrs. Schwab, 
Rockefeller, and others, have already given such 
recognition, and he pleaded for the election of a gen- 
eral executive committee by the industry as a whole 
so that no doubt can be cast upon the statements which 
it may be called upon to make before a legislative 
body. If. there be members who do not vote they 
could not then secure support to their statement that 
they. had not been consulted. The great objective is 
to secure the same co-operation that we had during the 
war. All the co-operation that then existed cannot 
continue under present laws. Therefore we must get 
the laws changed, but what chance has the industry 
when it represents only 1 to 50 in the voting? The 
proposed method of co-operation with the Department 
of Commerce is only a starter. we shall want co-opera- 
tion with the Department of Labor before long. “If 
we organize ‘democraticallye we shall mold public opin- 
ion and get the same recognition as organized labor.” 
Unless the public believes there is a high ideal behind 
what we are doing we.are.going to suffer trials we 
could otherwise avoid. | 

Messrs. Nichols and Terry heartily endorsed the 
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program set forth and hoped that the good work 
would continue. 

The following resolution :.dopted at the joint meet- 
ing of the General War Service Committee and the 
Council was then endorsed: 


Whereas, the General War Service Committee has com- 
pleted the task for which it was appointed and made its final 
report to the Electrical Manufacturers’ Council, now, there- 
fore, be it 

Resolved, that the Electrical Manufacturers’ Council 
recommend to the Electrical Manufacturers Club, the Asso- 
ciated Manufacturers of Electrical Supplies and the Electric 
Power Club that the resignation of the General War Service 
Committee as tendered be accepted; and further 

Resolved, that the Electrical Manufacturers’ Council and 
the General War Service Committee in joint meeting recom- 
mend to the chairmen of the various War Service Group 
Committees that they continue the present group organiza- 
tion, such groups as at present form divisions of existing 
organizations reporting and acting thfough and with those 
organizations; such groups as are not at present members 
of any organization to join with an existing organization or 
to perfect one of their own as they may elect. Co-ordination 
of all to be effected by representation on the Electrical Manu- 
facturers’ Council, through which body the proper contact 
with Governmental departments is to be effected. And 
further recommend that no contact between individual divi- 
sions or groups and Governmental departments or other 
associations be effected without reference first to the Elec- 
trical Manufacturers’ Council. 


It appeared that many groups not affliated with 
associations expect to join the one to which they are 
eligible. A method of raising funds for carrying on 
the work was discussed. Independent groups should 
determine some plan in this regard. If they co-ordi- 
nate with the Council they would come under the pro- 
vision for assessment to cover the expenses of the 
Council. Decision as to what manufacturers should 
be embraced in the Electrical Manufacturing Industry 
was referred to the Council. 

There were discussed plans for a joint meeting of 
the associations and independent groups of the indus- 
try at which efforts will be made to prove to individual 
manufacturers the need of this co-operative effort 
even though the war is over. Vigorous effort on the 
part of each individual chairman will be necessary to 
make this meeting a success. The arrangements for 
this meeting were left with the Council. 


FURTHER DETAILS OF INTERNATIONAL 
GENERAL ELECTRIC. 


New Corporation Has $20,000,000 Capital—Strong Board 
of Directors—-Gerard Swope Is President. 


Brief mention was made in our issue of Jan. I1- 
of the formation of the International General Electric 
Co., Inc., this being a new corporation to handle the 
export business of the General Electric Co. Further 
details of the new organization have now been an- 
nounced. Articles of incorporation were filed with 
the Secretary of State of New York at Albany on 
Jan. 17. The capital stock is $20,000,000, of which 
one-half is 7% cumulative preferred stock and one- 
half common stock. The directors of the company. 
are Gordon Abbott, A. W. Burchard, C. A. Coffin, 
George P. Gardner, J. R. Lovejoy, S. Z. Mitchell, 
G. F. Morrison, Charles Neave, E. W. Rice, Jr. 
Gerard Swope and O. D. Young. Charles Neave, of 
Fish, Richardson & Neave, attorneys, New York City, 
is chairman of the Board of Directors. Gerard Swope, 
formerly vice-president of Western Electric Co., Inc., 
has been elected presidént.of.the new corporation, and 
M. A. Oudin' has been "chosen-vice-president. 
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Welcoming Our Boys Home-coming Electrically—Electric 
Bakery—Coming Business Prosperity—Appliance Activity 


NATION-WIDE MOVEMENT TO BRIGHTEN 
UP FOR RETURNING SOLDIERS. 


Society for Electrical Development and Other Organiza- 
tions Co-operate for Electrifying Welcome. 


Reports indicate that the welcome-home spirit 
toward returning soldiers is being manifested elec- 
trically everywhere, and that many of the signs and 
devices which are being employed are of a character 
to insure their permanency for a long time to come. 
On the front of the Rivoli Theater in New York City, 
for instance, there is a cluster of myriad lamps so 
grouped as to flash out the Allied emblems in all their 
glorious colors, atop of which is the American eagle 
guarding a shield. On the Union League Club there 
is a great electric sign which blazes forth this message: 
“Welcome Home to the Boys from Over There.” In 
fact, look where you will, electricity is on the job’ of 
welcoming the boys back to “God’s Country.” 

Some idea of the magnitude to which the plan of 

welcoming the boys home electrically is being carried 
can be had from these facts regarding the equipment 
that is being installed for the New York Times Build- 
ing, and which consists of over 5000 10-watt lamps 
distributed as follows: The entire building will be out- 
lined with 300 2-ft. stars, each star containing II 
lamps, alternating red, white and blue on a flasher. On 
the 43d Street side, facing Times Square, will be a 
cluster of allied flags, surmounted by a spread eagle 
holding the American shield. This display utilizes 
1000 lamps and will measure 40 ft. wide by 24 ft. high. 
The flags will have a waving effect, and over'this will 
be an electric sign reading “VICTORY,” in 6-ft. let- 
ters. At each of the four entrances of the building 
will be a pair of crossed American flags waving; these 
will contain 250 lights each. And on the roof will be 
four flashlights illuminating the American flag flying 
from the flagstaff. 
_ However, expression of the welcome-home spirit 
is not restricted to those only who can go in for large 
and elaborate displays. Individual dealers, many of 
whom have neither the facilities nor the means to 
make a big display, have utilfzed their windows as the 
basis for their share in the generally expressed wel- 
come. In some of the windows, army and navy signal 
flags are grouped to spell out appropriate messages of 
welcome, the whole being lighted by flashers or flood 
lights. In others, small lamps, operated by flashers. 
are grouped to spell out such messages as “Welcome 
Home,” “And You Did Come Back and With Vic- 
tory,” “Welcome to The Victors,” “Welcome Home, 
Boys.” In others, flags and painted messages are ren- 
dered attractive by the judicious use of light. 

Other states and cities, too, have taken up the 
question and are formulating definite plans for wel- 
coming their returning citizen-soldiers. In Chicago, 
for instance, the Commonwealth Edison Co. has taken 
an active part in the movement to arouse and direct 


the enthusiasm of business interests, as well as to se- 
cure the co-operation of clubs, churches, civic and 
other bodies. Recommendations to cheer up, paint up, 
krighten up and light up were scattered broadcast. A 
series of newspaper advertisements were run in the 
six leading Chicago papers, being continued over a 
period of six weeks. “Let us,’ said a newspaper 
editorial, “show our boys that Chicago welcomes them 
back home just as heartily as it enthused when they 
marched away. The Chicago slogan is ‘I .Will’—well, 
lets put the I WILL spirit back of our welcome.” 
Chicago is doing just that. 

The Society for Electrical Development called a 
meeting of a special committee, which was held De- 


` cember 17th, in New York City, to formulate ways 


and means to enable the Electrical Industry to do its 
share towards making the boys realize that America 
honored them for their patriotism and was not forget- 
ful of their many sacrifices. Copies of the advertise- 
ments used by the Commonwealth Edison Co. of Chi- 
cago have been sent to all the central stations in the 
country, together with a letter outlining how they can 
best get behind the welcome-home movement. Deal- 
ers, contractors and manufacturers, too, have been 
advised of the parts they can best take in making the 
movement successful. And all business interests that 
can contribute to the brighten-up phases of the move- 
ment have been or are being notified of the respon- 
sibility resting upon them to participate. 

The idea is to cheer up and pass the good feeling 
along to others, accomplishing that purpose by painting 
up, fitting up, cleaning up and lighting up. It was 
natural that the movement should have had its incep- 
tion in the coast cities where troops are disembarked, 
but it is spreading now to the inland cities and towns 
and that, too, is natural. Americanism and enthu- 
siasm for the feats performed by our boys under arms 
is in no sense sectional; every town and hamlet in the 
entire countty desires to join in the welcome to our 
returning troops and all should be encouraged and 
assisted to do so. The press of the country can and 
should get behind the movement. The boys have 
earned the right to expect that the “old home town” 
will not go unmindful to bed, leaving them to come 
home in the dark, so to speak, and uneasy should be 
the sleep of. any who are so selfish and thoughtless. | 


ELECTRIC BAKERY TURNS OUT 5000- 
LOAVES DAILY. 


Energy Consumption of Boston Bakery Varies Between 
30,000-40,000 Kilowatt-hours Monthly. 


About five thousand loaves of bread are being 
turned out each dav in the electric bake ovens at the 
Receiving Ship, Commonwealth Pier, Boston. Since 
the summer the kilowatt-hour consumption on the elec- 
tric cooking equipment has been running between 
30,000 and 40,000 kw-h, each month. 
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NINE REASONS WHY BUSINESS SHOULD | 


PROSPER THIS YEAR. 


ties for the Industry. 


The following list of existing conditions recently 
appeared in the Bulletin of the United Gas & Electric 


Engineering Corporation of New York City, as proof . 


of the contention that this is going to be a great year 
for American industry and especially the electrical 
industry. That these conditions will produce better 
business and bigger sales in electrical apparatus and 
equipment—more activity and increased consumption 
by existing customers and also many new customers 
is apparent and substantiates the general feeling that 
prevails throughout the country. 

1.—The tremendous volume of ship building must 
continue. For if England, France and the United 
States go right on and produce ships to the absolute 


capacity, it will take six months before the loss in ton- 


nage which Hun piracy has caused can be replaced. 
And then we want more ships for the re-birth of our 
foreign trade. There will be a tremendous business 
continuing to supply the shipping industries. 
2.—Europe is worn out industrially and has got to 
be restored. The railroads in Great Britain and 
France have been driven till everything they own is 
old and needs replacing. Thousands of miles of rails 
have been picked up from commercial right of ways 
and taken to the front and then lost in the German 
drives or destroyed. Thousands upon thousands of 
locomotives and cars have been wrecked, worn out or 
demolished by shell fire. The machinery in all the 


` factories of Europe has been driven to death and needs 


' built and later, all the war-torn eastern lands. 


+» 


replacing. Here is a gigantic bulk of orders coming 
to America. 

3.—Devastated France and Belgium must be re- 
Where 
will all the materials and fittings and equipment come 
from? The greater part of it will come from the 
United States of America. That will mean steady 
shipments month by month for several years from 
thousands of factories. 

4.—In South America, in Africa, the Far East, 

ev erywhere there is great need for manufactured arti- 
cles of every kind. During the war England, France, 
Germany and Austria set all their factories to war 
work. They quit selling the world in the enormous 
volume of former years. There were no ships avail- 
able anyway for carrying their goods to foreign ports. 
The trade stopped. The world has had to wait with 
a growing need. and now they will flood America with 
their appeals for merchandise. England and France 
will take a little time to restore their full export ton- 
nage. Germany and Austria will be a long time get- 
ting back into the game. There is this brand new 
export business to be added to our sales. 

5.—Then things are worn out here, too, and must 
be restored. War restrictions have made it almost 
impossible to get new machinery for all but active war 
use. What has worn out has been repaired as well as 
possible and teased along. Now, it willbe replaced. 
Industrial plants will be restored to full efficiency and 
it will all mean large increase in business to the coun- 
try to restore itself. 

6.—And what of stocks in every city? Every 
manufacturer's reserve stock is down to nothing. Job- 
bers are fighting their way along with a little of this 
and a little of that and a Jong wait for the rest. Deal- 


ELECTRICAL REVIEW 


Vol. 74.—No. 4. 


ers’ shelves in every town are almost bare. They are 
hungry for the goods that will permit them to do busi- 
ness on the old scale. Their orders will come crying 


3 _ in and it will take the factories long months to grind 
Reaction from War Conditions Indicates Great Possibili- _ 


out just enough to bring stocks back to pre-war 
normal. 

7.—Because the dealer hasn't had the goods, the 
consumer has been waiting, too.. He has tinkered and 
patched up where he used to buy new. He has 


- waited and deprived himself because there was a war 


on. Now that peace has come he will sail out and buy 
what he has been wanting, with a flood of, retail busi- 
ness that will break all records in our history. He will 
buy freely because he has the money and is ready to 
spend. 

8.—Another thing—for four years the price of 
building materials has climbed and climbed until gen- 
eral construction slowed down and quit. For two 
years the Government, to conserve materials and labor 
for the war construction, has prohibited building. Peo- 
ple who have wanted to put up new houses, stores, 
offices or factories for non-war use, have had to wait. 
Now the ban is lifted and they will gradually go to it. 
First, the rich man will begin to build because he 
doesn’t mind the cost, and business structures will go 
up because they cannot wait. Then, steadily, general 
building will resume and bring a very large volume of 
business to almost all industries, for there will be more 
of it for many years than normally established 1 in the 
pre-war period. 

9.—Then in every state organized work is being 
done to provide employment for returning soldiers and 
take up the possible excess of labor by beginning all 
kinds of public works, road building, reclamation 
projects. Civic, state and Government activities of 
every kind will be resumed and pushed because for 
several years these plans have been held up and there 
is pressure on all sides. It will.bring still further 
orders to our factories, still greater demands for our 
labor. 


NEW BUSINESS ACTIVELY DEVELOPED IN 
MINNEAPOLIS. 


No Lull in January in Appliance Sales, House Wiring and 
Other New Business. 


Despite the customary and anticipated falling off 
in electric appliance and house-wiring business during 
the first few weeks of January, the contrary has been 
in order in Minneapolis, Minn., this year. Sales Man- 
ager Young of the Minneapolis General Electric Co., 
reports on this matter as follows: 

“More than a thousand dollars worth of appliances 
have been sold in our own appliance department dur- 
ing the past seven days. The public seems to be buy- 
ing the more expensive appliances, many refusing to 
even look at the lower-priced devices.. Our house- 
wiring department has also been unusually busy.” 

During the week ended Jan. 10 the Sales Depart- 
ment of the company secured 198 new electric light 
and power customers with 117 kw. of lighting and 
367 hp. in motors. This includes 188 horsepower ad- 
ditional for the Air Reduction Co. and 71 hp. for 
R. R. Howell Co. as well as a new installation of 
50 hp. for the American Harvester Co. New business 
connected to the company’s lines shows an increase 
of 51, customers with 294 kw. of lighting. The elec- 
trical energy output was 19.4% greater van for the 
corresponding week last-year. 
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Tranmission Line Nomenclature—M easuring Instrument 
Facts—Blasting Ice Jams—Underground Cable Splices 


NOMENCLATURE FOR HIGH -VOLTAGE 
TRANSMISSION NETWORK. 


Method in Vogue by Commonwealth Edison Company 
Includes Identification by Voltage, Frequency 
and Station. 


hey scheme of identifying and specifying trans- 
mission lines and circuits should be such that the pos- 
sibility of mistakes occurring due to misunderstanding 
should be avoided as much as possible. `The method 
should be as simple as possible, easily remembered and 
epplied. The more extensive a transmission network, 
the more complicated becomes the matter of identify- 
ing or specifying lines. 

When there are a number of different generating 
stations, several different voltages and more than one 
frequency involved, the problem becomes even more 
complicated. And to simplify matters it is desirable 
that circuit or line nomenclature should be foolproof, 
thus embracing in its method of identification the 
voltage and frequency of the line, and preferably the 
generating station from which it emanates. 

The accompanying table shows the way in which 
the Commonwealth Edison Co. identifies its high- 
voltage transmission lines. 


. TRANSMISSION LINE NOMENCLATURE, COMMON- 
WEALTH EDISON Co. 


Station 
1 2 4 
Cycles. Voltage Fisk. Quarry. Northwest. 
Heo... MOOD... 84-199 201 "999° 401-499 
| 12,000........... 1101-1199 1201-1299 1401-1499 
7, (HO ... 2101-2199 
j 2:2) 0 


The three main | generating stations, Fisk, Oise 
and Northwest, are numbered, respectively, I, 2 and 4. 
The voltages employed are, respectively, Q000, 12,000 
and 20,000 volts, and the frequencies 25 and 60 cycles. 
For a line to be completely identified its number must 
tell the station from which it obtains its supply, its 
voltage and periodicity, if not determined by local 
conditions. 

For example, Line No. 1201 indicates that (1) the 
voltage is 12,000, that the line is connected to station 
2 (2), which is ‘Quarry Street, that it is No. 1 line 
in this station. No. 1 12 000-volt line from Northwest 
Station (Station No. 4) is 1401, the first numeral indi- 
cating the voltage, the second the station number, and 
the remainder the actual number of the line. Were 
there anv 25-cycle, 20,000-volt lines from Station 4, 
which there are not, their numbers would commence 
24.., Indicating that the line is for 20,000-volt service 
and is supplied from Station No. 4, which is the 
Northwest station. 

This nomenclature is very similar to that of the 
Portland Railway, Light & Power Co., of Portland, 
Ore., described in the April 6, 1918, issue of the 
ELECTRICAL Review. 


CONSIDERATIONS INVOLVING CHOICE OF 
MEASURING INSTRUMENTS. 


Accuracy, Purpose, Maintenance Are Some of the Con- 
siderations Involved. 


By M. SEYMOUR. 


In adopting electrical measuring instruments for 
switchboard or portable use the conditions involved 
are somewhat different for the industrial and manufac- 
turing plant to what they are for the central-station 
company. Cost is a factor in both cases, but in the 
case of shipbuilding yards, mines and similar indus- 
trial concerns other factors become oí importance. 

A dead-beat instrument necessitates a small air- 
gap, if a high degree of accuracy is to be obtained. A 
small air-gap is-more susceptible to the effect of dirt 
and dust and foreign particles than is a meter with a 
larger air-gap. The instrument with the smaller air-gap 
is more prone to have the movement of its moving 
element interfered with, therefore, than is the instru- 
ment with the larger air-gap. The meter with the 
smaller air-gap requires more frequent overhauling 
and cleaning if accuracy is to be maintained and slug- 
gishness prevented. 

It is well for those connected with steel mills, 
cement mills, mines and similar industrial plants where 
there is dust and dirt in the air, to bear in mind that 
much annoyance and many mistakes will be prevented 


by employing a rugged type of meter with compara- 


tively large air-gap, will usually give better all-round 
results and require less frequent cleaning and over- 
hauling than one with a higher degree of dead- 
beatness, a characteristic that is not in most cases at all 
necessary for these cłasses of installations. 

The scales of indicating electrical instruments 
usually consist of black figures upon a white back- 
ground. Often the lamp over the switchboard casts its 
rays upon the shiny white scale of the instrument, the 
effect being intensified by glare from the glass, obliter- 
ating the thin black markings and tending to cause 
errors in reading the instrument. 

Better than the black marking upon a white back- 
ground are the white markings upon a background of 
black. The markings stand out in greater contrast and 
are more easily seen in both daylight and artificial 
light. The instruments can be read from a greater 
distance with greater accuracy. Less illumination is 
required to make the scales of instruments visible. 


BREAKING UP ICE JAMS WITH POWDER. 


When the ice starts its annual breaking-up, the 
cakes float down stream to the deeper water beyond 
and into the open sea; that is, those cakes whose prog- 
ress is not stopped by rapids, a bend in the course, or 
a bridge pier. When one cake is held fast by some 
such obstruction, other cakes jam against it or pile on 
top of it, thus forming the, gorge.) If piled’ against a 
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bridge pier, the tremendous pressure is often sufficient 
to wreck the structure. If the obstruction does not 
give way, the dam formed by the gorge causes the 
water to back up and flood the surroundg country 
with the result above described. 

Such occurrences are numerous and a review of 
the situation discloses that these ice gorges form at 
about the same place each year. 

The most practical way is to blast the ice either 
before the gorge forms or to blast the gorge itself. A 
low-freezing explosive should be used as it seldom 
needs to be thawed before using. 

Blasting the ice when it starts to break up leaves 
it in pieces small enough to float over ordinary ob- 
structions and pass safely on. If the gorge has already 
formed, large quantities of explosives must be used 
and ap lied at the weakest point in the ice formation. 
Many hydroelectric plants encounter the same trouble 
each year, and in the same place. It is usually easier 
and safer to keep the ice broken up than to wait until 
conditions become so serious as to threaten structures 
or interfere with the flow of water. 

One of the largest ice gorges is formed in the 
Niagara River each year. To blast this gorge about 
2100 lb. of dynamite are fired in one charge. The 
work is done usually in the middle of the stream where 
there is slight danger of damage to lives and property 
on shore. 

The services of an experienced blaster are desir- 
able but not essential. Any level-headed adult can 
blast ice. The manufacturers of explosives will always 
render assistance in time of danger, if asked. 


REDUCING TROUBLE AT UNDERGROUND 
CABLE SPLICES. 


Improved Methods of Making Splices and Better Work- 
ing Conditions Lessen Faults at Cable Splices. 


By Howarp M. ALsop. 


Those that are familiar with the maintenance of 
high-voltage underground cables appreciate the fact 
that certain sections of cable are more prone to failure 
than others, a fact usually explainable in that the 
ambient earth is of lower heat conductivity—that is, is 
of greater heat insulating property than the remainder 
of the soil surrounding the remaining length of the 
line—causing high temperatures and eventually dielec- 
tric failures. 

Another fact worth mentioning is that cable splices 
often are the seat of trouble, showing that although 
special effort is made to make a satisfactory splice, the 
result is not always successful. Still further, it will 
sometimes be found, on looking up the records of cable 
troubles, that the cable break-downs at the splices 
attain a higher percentage of the annual failures during 
the summer months than during the winter months. 
This is a rather surprising fact, since one would ordi- 
narily suppose that a splice would be better executed 
in the summer than in the winter because of the better 
weather conditions—lack of rain and snow, longer 
periods of daylight, etc. 

While every effort is usually made to make any 
operation as mechanical as possible, often eliminating 
the human element entirely, in cable splicing, the oper- 
ation is almost wholly dependent upon the human ele- 
ment. It is this fact, the writer believes, that explains 
why cable splices cause more trouble in the summer 
months than in the winter months, or, at any rate, why 
splices made during the summer cause more trouble 
than those made in the winter months. 
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Man is sensitive to cold, heat, intense dryness or 
extreme humidity. Distracting influences, odors, ex- 
citement and nervous conditions affect his work. At 
the best of times a manhole is not the most favorable 
place for doing any sort of work; nor are the best 
possible facilities usually available. A cable splice 
requires careful and capable handwork, which means 
also calm, concentrated headwork. The man’s mind 
must be on the job 100%, and hand and head must 
work simultaneously. When these conditions do not 
obtain, a splice that will eventually cause trouble and 
cable failure may be expected. ` 

Among the factors tending to result in well-made 
splices are personal comfort—ample ventilation in the 
manhole, absence of intense heat or extreme cold, 
absence of water, noxious and dangerous odors and 
fumes from gas mains, sewers, etc., and lack of con- 
cern that vehicle traffic will become endangered or 
endanger the workers in the manhole. In other words, 
the more favorable the working conditiOns under 
which a cable splicer labors the greater the probability 
that a good splice will be made. 

In the summer months the increase of cable fail- 
ures usually results in overtime for the cable splicers, 
creating physical and mental fatigue and hurried work. 
These favor poor work. Manholes are hot and un- 
comfortable and hurried work makes matters worse. 
A cable splicer that is perspiring may be expected to 
make a splice that will fail. 

Cable splicing is largely a manual process, thus 
depending upon the erratic human element. The fewer 
the operations involved the less the opportunity for 
poor workmanship to enter into the splice. And the 
less these operations are performed by hand instead 
of by machine the better for the longevity of the splice. 
Much will be accomplished in the way of making cable 
splices better by giving more attention to making man- 
holes fit to work in, and reducing the actual handwork 
on the splice by adopting mechanical methods. Both 
of these remedies—palliatives is perhaps a better word 
—devolve upon the company instead upon the men. 
In other words, if a company furnishes the best tools, 
methods and facilities, the cable splicers will be less 
handicapped and do better work. 


METHOD OF DETERMINING APPROXI- 
MATE BOILER EFFICIENCY. 


Ordinarily boiler efficiency is determined by an- 
alyzing the coal, determining the heat input to the 
boiler and the heat absorbed. This necessitates a 
knowledge of the thermal units in the coal, the amount 
of coal used, water evaporated, etc. Determining these 
factors takes time and experience and necessitates the 
use of apparatus often not available. 

An approximate short-cut method of determining 
the approximate efficiency of a boiler without weigh- 
ing the water or steam, or knowing the analysis of 
the coal or quantity burned is as follows: All that is 
necessary for making this approximation is an Orsat 
or CO, recorder, a thermometer or pyrometer in the 
stack for indicating stack temperature or temperature 
of the flue gases, and the temperature of the air enter- 
ing the fuel bed. Then, 

Ti=T: 
) +R =% loss. i 
Where T,=Temperature of gases leaving boiler. 
T:=Temperature of air in boiler house. 
CO:—Percentage of CO: inTgases (at point T,) as 


determined by! Orsat set or COe recorder. 
R=Radiation and other losses taken at 5%. 


0.35 X 
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Third Croft Article on Pulling in Wires—New Problem 
Which Confronts Contractors—Methods of Testing Fuses 


ATTACHING CONDUCTORS TO FISHING 
WIRES AND PULLING-IN LINES. 


Method of Coupling Heavy and Groups of Small Wires to 
Fishing Tape and Rope Pulling-in Lines. 


By TERRELL CROFT. 


[This ts the last of three articles that discuss the differ- 
ent methods of connecting the fishing or pulling-in means 
to the wares to be pulled into a conduit system. These 
articles are practically a continuation of the series of seven 
articles on fishing conduit by this well known author that 
uere published in the ELectricaL Review of Aug. 24 to 
Oct. 5, 1918. The increasing importance of conduit work 
and the dearth of information available on this subject 
should make these articles of interest to contractors and 
clectrictans.] 

In Attaching Heavy Cable Conductors to Pulling- 
in Lines the arrangement portrayed in Figs. 11 and 12 
may be adopted. Fig. 11 depicts the appearance of 
two heavy cable conductors made fast to a pulling-in 
line by the method to be described; the attachment is 


ae Wrapping 


© Calvanized:-tiron Line 
Attachment Wire 


Fig. 11.—Two Heavy Conductors Attached to Pulling-in Line. 


shown as completed with its tape serving and is ready 
to be drawn into the conduit. In making up this kind 
of an attachment a piece of No. 10 iron wire (Fig. 12) 
about 4 ft. long is looped around the end of the cable 
once as shown at /. Then the two free ends of this 
iron wire are wrapped around the cable, in opposite 
directions, so that about 3 or 4 in. of free wire igs 
available at the ends for attaching to the loop in the 
pulling-in rope. The wires completely made up are 
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Fig. 12.—Three Steps In the Attachment of a Heavy Conductor 
to a Pulling-iIn Line. 


shown at //. Finally, a tape wrapping is served over 
the attachment to prevent fouling. It is false economy 
to be stingy with the tape. It protects the end of the 
cable, strengthens the connection, and keeps the free 
ends, which might otherwise catch on obstructions 
inside of the duct, on the inside where they belong. 
Note that as tensile stress is impressed upon the con- 
nection of Figs. 11 and 12, the galvanized-iron wire 
“bites” into the insulation on the cable. The greater 


-Insulated 


, Conductors Pulling-In Wire 


TAK SN 


Bared Conduc tor.” 
Ends 


Fig. 13.—A Group of Singie Conductors Attached to a Pulling-in 
Wire. 


the pulling force, the deeper the iron wires woven 
around the cable will bite into it. For these reasons 
an attachment of this type is very Foner and 
effective. 

Cable grips employing this principle are now avail- 
able on the market. The gripping portion is generally 
laced and can be readily stripped over the cable or 
large wire to be drawn in. 

In Attaching a “Bunch” of Small Conductors to 
a Pulling-in line the ends of all of them are first bared. 
Then a number of these bared ends are twisted into 
a cable (Fig. 13), which is made up into a loop in the 
end of the pulling-in line. Now the bared ends of the 
remaining conductors are so made up about the little 
cable thus formed that there results “conical wedge” 
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Fig. 14.—Attachment Taped Over and Ready for Puiling in. 


form, referred to previously. Finally, the attachment 
is served with tape (Fig. 14) so that it will offer 
minimum resistance inside of the conduit. 

In Arranging the Conductors of a Cable on a Pull- 
ing-in Line in an Identifying Sequence they can be 
fastened in a certain order on the line (Fig. 15). This 
method is useful where multiple-conductor cables for 
signaling or for other purposes are to be pulled into 
conduit. Its use obviates the necessity of testing out 
and tagging after installation. As the cable which is 
to be drawn in is being made up, the two ends of each 
of its component conductors are bared for about 4 in. 
One end of the first conductor is made up around 
the pulling-in line (Fig. 15) and the other end is 
tagged “No. 1” or is wrapped around a short dead 
length of wire which will be called the “dummy” wire. 
Then one end of No. 2 conductor of the cable is 
wrapped around the pulling-in wire in sequence in 
position No. 2.0 ‘Its’ othertendus “tagged “No. 2” or 
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is wrapped in No. 2. position around the dummy wire. 
No. 3 and succeeding wires are handled in a similar 
manner. Hence, upon the completion of the cable 
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Fig. 15.—Conductors Which Are to Be Pulled In Arranged in a 
Predetermined Sequence on the Pulling-in Line 
for Indentification. 


all of its conductors are identified by the sequence 
in which they were arranged on the pulling-in wire. 
Now, the cable can be pulled in. It can be connected 
properly without further testing because the order 
of the component conductors on the pulling-in wire 
identifies each. This scheme saves considerable time. 


INSTALLING WIRING WHICH WILL NOT 
BE USED IMMEDIATELY. 


By S. M. HALL. 


One of the problems which electrical contractors 
will undoubtedly come into contact with during the 
next year will be in wiring new buildings which at 
the time of construction are not in a location where 
electric service is avaiłable or where on account of the 
building not being immediately occupied the wiring 
will not be used for some time. The question of how 
far to complete the wiring of such buildings is a diff- 
cult one and one which has too often discouraged con- 
tractors from attempting to secure such work. It 
arises from the difficulty of keeping such unused wir- 
ing in a proper condition so that when the time comes 
that it will be used, no difficulty will be encountered. 

Where the building is to be occupied soon after 
completion and the prospects are such that electric 
service will be available in a short time this question 
is comparatively simple. In such cases the contractor 
can feel reasonably safe in installing the wiring com- 
plete, confident that no trouble will develop before 
it is to be used. Unfortunately, such conditions do 
not always prevail and when the time comes to use the 
wiring the owner finds the wiring in such a condition 
that quite extensive repairs are necessary before it 
can be used. This trouble is brought about by the 
excessive depreciation and damage to which any ap- 
paratus not in use is subjected and the fact that 
switches, fittings, etc., are often stolen or destroyed. 
The effect of such conditions on property owners who 
believed their wiring to be in good condition, ready for 
service whenever desired or available is very bad and 
often gives them a poor impression of the contractor 
and the entire electrical field. For this reason reliable 
contractors have often neglected this work feeling 
that the possibilities of such troubles occurring would 
injure their reputation. 

This condition, of course, should not exist as 
there are many reasons why the wiring of a building 
should be installed at the time of construction. Pri- 
marily it is cheaper to wire a building, whether the 
work is open or in conduit, when it is being erected 
and also the finished job is better. Furthermore, it 
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is much easier for the contractor to induce an owner 
to have the building wired at such times. This is 
especially true when the buildings are constructed by 
building contractors or others and are to be sold when 
completed. In such cases the electrical contractor 1s 
very often able to secure the contract for an entire 
group of buildings at once whereas, if the opportunity 
is neglected each installation must be secured sepa- 
rately. 

To complete the wiring of such buildings, however, 
involves a risk which should if possible be avoided. 
The easiest method of accomplishing this is to only 
install that portion of the wiring which can be done 
more simply when the building is being constructed 
and which is not liable to theft or undue depreciation. 
This usually consists of the conduit, wires, outlet 
Loxes, switch cabinets and boxes, etc., where conduit 
work is done, or the outlet plates, the wires properly 
installed on the knobs, etc., when open work is desired. 
This equipment should be left closed or sealed to 
prevent tampering and a diagram of the work done 
should be drawn and filed by the electrical contractor 
along with any other particular features of the 
building. | 

There is another difficulty encountered in this 
respect which can and should be remedied by the elec- 
trical contractor, that is, the providing of suitable 
information for the prospective customer as to the 
condition of the wiring as it is installed. The effect 
on the customer who finds that his wiring has never 
been completed, even although it was purposely left 
incomplete and was not paid for, is even worse than 
if it had been completed and some parts stolen. 

There are several methods of combating this diffi- 
culty. A follow-up system may be instituted by the 
contractor to keep in touch with such installations and 
to secure the contracts for the balance of the work 
when it is to be done. Another method is to place 
a placard in a prominent place in the building, stating 
that the wiring is not completed but can be finished 
for a nominal sum by applying to the contractor. A 
combination of both these systems is also very 
effective. 

Another difficulty frequently arises where the wir- 
ing is installed in cities having municipal or state in- 
spection. The rules of these inspection departments 
usually require that the wiring be inspected during 
the course of the work in order that the inspector can 
gnake a proper inspection without disturbing the floors, 
walls and other parts of the building. As many such 
codes do not provide for the approval of a partially 
completed installation the result has been that a large 
part of this work has been carried on without any 
attempt being made to secure the necessary certificates. 
As a large number of these codes are being revised 
at present it is to be hoped that suitable provisions 
will be made in them for such approvals, for the op- 
portunity which exists for contractors for this work 
will be especially great during the next year or two 
and such difficulties if remedied now may be avoided 
during this time. ` 

Furthermore, as many contractors have been 
obliged to assume heavy losses in the past when parts 
of a completed installation were stolen or broken, it is 
very desirable for them or the contracting organiza- 
tions to develop some means of meeting this difficulty. 
The practise of not completing a job until the building 
is occupied and ready for service is not always appli- 
cable unless a system is devised. which will keep the 
contractor in touch with the installation and even then 
the extent /to\7which utrshould.be\applied will depend 
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largely upon the individual installation. This may 
appear to be a minor matter to many contractors but 
those who have kept any account of the material, etc., 
which they have lost in the course of a year will appre- 
ciate the savings which can be made by giving this 
matter a sufficient amount of consideration. 


NEW ELECTRIC CODE BEING PREPARED 
FOR DAVENPORT. 


Outside Service Switch One of the Provisions of the 
New Code. 


A new city electric code, which provides the man- 
ner in which all electric wiring must be done in the 
city of Davenport, Iowa, is being prepared by Frank 
P. Sammons, electrical inspector of that city, and will 
be submitted to the city council in the near future. 
The new code will be more modern in many respects 
than the present one and will contain several changes 
and additions. 

One of the provisions of the new code will be 
that all buildings located in the central business dis- 


trict of Davenport must be provided with an outside ` 


switch which will cut off all the wiring and apparatus 
in the building. This practice, which is already being 
entorced in many cities has proven very effective as 
a fire measure. 


METHOD WHICH AIDS IN TESTING FUSES 
AND CIRCUITS. 


By ALBERT R. Locke. 


Considerable trouble has been experienced by plant 
electricians and others for some time past in testing 
fuses and grounds in low-voltage branch circuit cabi- 
nets. This work requires a suitable test lamp and 
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Method of Attaching Test Lamp to Circuit Fuse Cabinet. 


on account of the bulky and fragile character of these 
lamps they cannot be conveniently carried around 
either in one’s clothes or in a grip. It often happens 
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therefore that after making a hurried trip to the scene 
of the trouble, the electrician is obliged to go back 
for his test lamps or, if he has them with him, finds 
the lamps broken. 

The following method has proven very satisfactory 
for use on grounded three-phase or two-phase cir- 
cuits, and on single phase and direct current lines when 
the neutral or grounded wire is not fused. The method 
of installation is very simple as can be seen from the 
sketch. An ordinary socket is mounted on the cabinet 
and one terminal is connected to a good ground. If 
the wiring is done in conduit and the cabinet is metal, 
this ground can be easily secured by connecting the 
socket to the cabinet. .The other terminal is connected 
to a wire of sufficient length to reach all fuse termi- 
nals. The fuses can then be tested or grounded cir- 
cuits determined by bringing the terminal of this wire 
into contact with the fuse terminals. . 

In some cases it may be advisable to install lock- 
sockets or lamp guards to prevent thefts or breakage. 
In other cases where the voltage from the fuse ter- 
minals to ground exceeds a practical lamp voltage 
several sockets may be installed in series. 


ANOTHER METHOD OF FUSE AND CIRCUIT 
TESTING. 


By W. F. PERRY. 


Another method of testing fuses and circuits which 
eliminates carrying unhandy testing apparatus from 
one cabinet to another is shown in the accompanying 
sketch. This method employs a lamp socket or 
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Another Method of Attaching Test Lamp to Cabinet. 


where necessary several sockets in series conveniently 
mounted in or on the fuse cabinet. Wires are con- 
nected to both terminals of these sockets and when 
the ends of these wires are touched to the fuse ter- 
minal or circuits the lamp will indicate whether the 
fuse are blown or the circuit grounded. This method 
can be used for any kind of service. When desirable 
the lamps may be protected by a lamp guard or lock- 
socket. | 
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New Appliances 
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Improved Electric Gas-Meter Panel—Marine Fittings— 
Ready to Use Switchboards—Convenient Optical Pyrometer 


Improved Instrument Panel for 
Thomas Electric Gas-Meter. 


In order to place the total and graphic 


records of the gas flow furnished by the . 


Thomas meter in the superintendent’s 
office or near the attendant interested in 
them, the Cutler-Hammer Manufactur- 
ing Co., Milwaukee, Wis., has recently 
developed a new design of instrument 
panel which requires but very little 
floor space. The earlier panels carried 
both the recording and regulating ap- 
paratus, but in the new arrangement the 
instruments are mounted on a separate 
small panel and the regulator may be lo- 
cated in some other part of the plant 
convenient for inspection by main- 
tenance men. The meter housing is, of 
course, located at a point in the pipe 
line where a measure of the gas flow 
is desirable’ 

In accordance with the modern trend 
of “Safety First” ideas, further retine- 
ments have also been made in the de- 
sign of the instrument panel to make it 
practically foolproof and shockproof. 
The new design follows the dead-front 
principle of switchboard construction, 
as the accompanying illustration shows. 
The top section contains the galvano- 
meter, which differs from the usual 
form of laboratory instrument in that 
the number of sensitive parts has been 
reduced to a minimum, in fact, compris- 
ing only the moving system and its sus- 
pension, and these parts are made easily 
replaceable, while all other parts are 
made very strong and durable. The 
mechanism and connections are placed 
in an aluminum case and are arranged 
so that the sensitive parts are well pro- 
tected but accessible. It is constructed 
jointly by the Leeds & Northrup Co., 
and the Cutler-Hammer Manufacturing 
Co. Most forms of galvanometer are 
placed in wooden cases and are so con- 
structed that they do not long give good 
service when used by unskilled me- 
chanics. | 

The middle section contains the Ester- 
line graphic recording wattmeter, which 
records in standard units the flow of gas 
through the meter housing. Below the 
Esterline instrument is a Westinghouse 
single-phase indicating wattmeter, with 


scale calibrated for thousands of cubic . 


feet of gas, which shows the total gas 
flow. Mounted on the back of the cen- 


ter section is a Square D quick-break . 


ironclad knife switch, operated by a 
lever on the front of the section, which 
serves aS a main-line switch for the 
heater circuit and all control circuits. 
At the left of this switch is mounted a 
push-button control switch which op- 
erates a C-H single-pole remote-con- 
trol switch. This switch is magnetically 
opened and closed and mechanically 
locked and is used to open the heater 
circuit in the meter housing to permit 
the operator to balance the meter. The 
instrument panel also contains a cur- 
rent transformer, for all except the 


small sizes of meters, and fuses for the 
recording circuits and test connections 
for electrically testing the two watt- 
meters. These wattmeters are stand- 
ard 5-ampere, 110 or 220-volt instru- 
ments, hence they may be tested for ac- 
curacy in the same manner as any other 
standard indicating or integrating elec- 
trical instrument, that is, by connecting 


instrument Panel for Indicating and Re- 
cording Gas Flow Electrically Through 
Thomas Meter. 


them in series with similar meters of 
known accuracy. Test constants are 
stamped on each meter. and it is not 
necessary to shut off the gas or inter- 
rupt the gas measurement to test the re- 
cording and integrating instruments. All 
live parts are enclosed in the enclosing 
case upon which the sections of the 
panel are mounted and the complete 
panel is furnished with a cast-iron sub- 
base necessitating no other work in in- 
stallation than the mere lagging of the 
base to the floor. 


Recent Tests Confirm Claims tor 
Westinghouse Irons. 


The Good Housekeeping Institute, 
a laboratory conducte! by the Good 
Housekeeping Magazine, recently made 
a new test on the 6-lb. electric irons 
manufactured by seven companies: 


The results of these tests tend to con- 
firm many of the claims made by the 
Westinghouse Electric & Manufac- 
turing Co. for its iron. 

The Westinghouse iron took 24 
sec. longer than the average to heat 
up to 500°, but it stayed hot 2 min. 
28 sec. longer. This! indicates the 
very large storage capacity of this 
iron. Some of the irons heated a lit- 
tle quicker but these also cooled 
quicker. 

The scorch test made is also very 
interesting. Eight sheets of thin 
paper were placed between the sole 
plate of the iron and the asbestos 
stand. The current was switched on 
until the thermometer reached 180° 
F. as experience shows that this tem- 
perature gives the best comparative 
scorch reading. Although the West- 
inghouse iron has about the average 
total area of ironing surface, it has 
a scorch area of 18% larger than the 
average iron, 82% of the surface of 
the Westinghouse iron showing the 
scorch mark. This further substanti- 
ates the claims made by this company 
that the whole iron irons. 


Bryant Plugs and Receptacles for 
Marine Use. 


The demand for receptacles and 
plugs which are adapted for marine 
use where non-watertight extension 
cord outlets are desired in officer’s 
quarters, messrooms, cabins and 
staterooms has caused the Bryant 
Electric Co. of Bridgeport, Conn., to 
develop a special Bryant Spartan in- 
terchangeable plug type receptacle 
for this work. These plugs and re- 
ceptacles offer a distinct advantage. 
because of the fact that they fit the 
plugs which are furnished with every 
fan motor and practically all table lamps 
and other current-consuming devices. 

The base of this plug receptacle is 
unbreakable composition, as uséd on 
all other Bryant marine devices, and 
the top section is hard white glazed 
porcelain. This receptacle has a bot- 
tom diameter of 1% in.; top diameter 
13g in.; height 113/16 in. A groove 
of ample size is provided in the base 
for wires to pass through or to allow 
wire entrance from the bottom of the 
box. Brass fastening screws are 
furnished and kept in place by hold- 
ing washers. Screw centers are 13% 
in., which is the standard for all Bryw 
ant marine devices. 

The type K. D. cap is intended for 
use on small size flexible cords not 
over 13/32 in. in diameter. For heavy 
insulated or metal-armored_ cables. 
up to 9/16 in. in diameter, the type M. 
K. cap is best suited, as it is provided 
with a strain reltef clamp and cord 
grip. Both of these caps are made of 
unbreakable composition and wil! 
stand! severe usage. 
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Ready to Use Switchboards of 
Simple Design. 


A new line of switchboards particu- 
larly adapted for smaller installations 
has been placed on the market to meet 
the demand for a simple ready-to-use 
board. This type of switchboard is 
suitable for the control of a direct-cur- 
rent generator and three lighting cir- 
cuits. A marked feature of this type of 
board is that it can be placed in opera- 
tion by simply connecting the leads from 
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Front and Back View of Type KD Panel. 


the generator and feeder circuits to the 
terminals provided for that purpose. 
The convenience of this feature con- 
trasts favorably with the usual expense 
entailed in the purchase of meters, 
switches, circuit-breakers, slate slabs, 
framework and the work of designing 
and assembling the complete panel on 
the job. 

The installation of the old types of 
switchboard usually involved a great 
deal of detail work that is not justified 
in a small plant. First each piece of 
detail apparatus must be ordered with 
careful consideration given to the type 
and capacity. Drilling templates of 
each must be secured and a consider- 
able sum must be allowed to cover in- 
vestment in tools for drilling the slate 
and bending the copper strap connec- 
tions. 

The accompanying illustrations are 
typical of the types K. D. and J. D. pen- 
els. both of which are suitable for 125 
and 250-volt installations up to 600 am- 
peres capacity. These are manufactured 
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by the Westinghouse Electric and Man- 
ufacturing Co., East Pittsburgh, Pa. 
Both these types of panels permit a 
choice in number and capacity of feeder 
circuits. 


Optical Pyrometer for Conveni- 
ent Use in Industrial Works. 


The Leeds & Northrup Co., Phila- 
delphia, Pa., working under the funda- 
mental Morse patents, has produced 
an optical pyrometer with a view to 
realizing a high degree 
of accuracy and relia- 
bility in a simple and 
portable device. The 
instrument, which is il- 
lustrated herewith, is 
suitable for measuring 
from dull red (about 
11007 F.) up to the 
highest known tempera- 
ture. 

The manner in which 
the luminous radiation 
from the hot body is 
balanced against that 
from a standardized 
source will be under- 
stood from the follow- 
ing description: 

A lens is provided by 
which rays from a hot 
body are brought to a 
focus in a plane where 
there is located a tungs- 
ten lamp filament. By 
means of an eye-piece, 
the observer views the 
incandescent filament, 
which appears to he 
upon the image, just as 
the cross hairs in a sur- 
veyor’s telescope appear 
upon the distant object 
looked at. By means of 
a rheostat in a case 
slung about the neck, 
the case also containing 
a storage battery and a 
milliammeter, the cur- 
rent through the lamp is 
adjusted until the bright- 
ness of the filament is 
just equal to.the bright- 
ness of the image pro- 
duced by the lens, that 
is, so that the filament 
blends with, or becomes 
indistinguishable upon, 
the background focused 
by the first object. The observer then 
notes the reading of the milliammeter, 
which may be provided either with a 
special scale to read in degrees of tem- 
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perature, or the temperature corre- 
sponding to the current may be read 
from a calibration curve supplied with 
the instrument. 


The adjustment is made with great 
accuracy and certainty, as the effect of 
radiation upon the eye varies some 20 
times faster than does the temperature 
at 1300° F., and some 14 times faster 
at 3400° F., while as above stated, the 


Milliammeter, Battery and Rheostat for 
Use with Pyrometer. 


eye is very keen in distinguishing dif- 
ferences in brightness between super- 
posed objects. 

The instrument can be calibrated by 
sighting it upon bodies whose tempera- 
tures are known, either by means of a 
thermocouple pyrometer, or by the 
melting or freezing of various sub- 
stances. The constancy or reliability 
depends upom the constancy of the 
lamp, that is, its ability always to shine 
with the same intensity when receiving 
the same current. This matter has 
been investigated exhaustively by the 
United States Bureau of Standards 
and by the Nela Research Laboratory 
of the National Lamp Works, also in 
the laboratory ‘of the Leeds & North- 
rup Co., and it has been found that 
after a tungsten filament is thoroughly 
aged, that is, burned for some time at 
a temperature higher’ than that to 
which it will be subjected in service, 
no sensible variation thereafter occurs. 
The instrument is so designed that one 
lamp can quickly be replaced by an- 
other, and by keeping two lamps, their 
correctness can always be insured by 
checking one against the other. 

The instrument itself is handy and 
portable, weighing only about a few 
ounces and can be sighted as easily as 
an opera glass. The case, containing 
the battery, rheostat and milliammeter, 
is designed to be slung abóut the neck, 


and weighs about 10 Ibs. 


The Leeds & Northrup Optical Pyrometer, 
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Trade Activities 


Electric Furnace Closes Large Contract for Heat-Treating 
Equipment—Literature Distributed by Manufacturers 


. A. Marsden and Stanley E. 
Howell have taken over the business 
of Home Electric Co., Seattle, Wash., 
changing the name to the Electric 
Appliance Co. 


Steel City Electric Co., 1207-1219 
Columbus avenue, Pittsburgh, Pa. 
has appointed R. S. Waketield to rep- 
resent the company in the state of 
Texas. Mr. Waketield will make his 
headquarters at 1312 Great Southern 
Life building, Dallas. l 


Harvey Hubbell, Inc., Bridgeport, 
Conn., is sending out a folder on the 
Hubbell attachment for pull-sockets, 
which tells its own story in pictures. 
This handy little device reduces the 
breakage of lamps and eliminates 
marring of retlectors. The Hubbell 
attachment is designed for both brass 
shell and porcelain pull sockets, the 
only difference being the increased 
circumference of the attaching band 
to fit porcelain sockets. 


Hart & Hegeman Manufacturing 
Co., 342 Capitol avenue, Hartford, 
Conn., has just prepared Catalog P, 
listing “H & H” switches and acces- 
sories and “Paiste” wiring material. 
The catalog is one of the handsomest 
editions of the season and the com- 
pany is to be congratulated on its 
general appearance and makeup. This 
book of 183 pages contains brief and 
comprehensive descriptions of the 
“H & H” and “Paiste” line and illus- 
trates each and every item listed. 
Twenty-two pages of the catalog are 
devoted to a catalog number index, 
which is very convenient in making 
selections of this company’s product, 
and several pages are given over to a 
prone index of “Paiste” pipe tap- 
ets. 

Davis Slate & Manufacturing Co., 
Chicago, which claims to be the largest 
miller of electrical slate and marble, 
is sending out a very attractive cal- 
endar for the year 1919. It is'13 by 
32 inches in size and is printed in 
four colors on a good quality of pa- 
per. The calendar follows the very 
useful plan of showing three months 
in superposed order, the middle one 
being the current month. This plan 
is very convenient in referring to 
past and future dates. The current 
month is distinguished from the past 
and coming months by being printed 
in black on a light slate colored back- 
ground, whereas the other months 
are shown on a darker slate back- 
ground. The Davis company pro- 
duces and finishes various kinds of 
electrical slate, including Penrhyn 
purple, Penrhyn monsonized, Im- 
perial black and Monson black. The 
company is also distributing price 
list No. 6, listing its complete line of 
products. It contains much valuable 
information and varies from the usual 
custom of manufacturers in that prices 
are quoted per slab. 


Meldon H. Merrill and Thomas B. 
Sweeney announce the organization 
of the firm of Merrill, Sweeney & 
Co., engineers, managers and purchas- 
ing agents for public service proper- 
ties, with ofhces at 50 State street, 
Boston, Mass. 


Multiple Fuse Co., Inc., 450 Fourth 
avenue, New York City, has issued a 
very impressive’ circular entitled, 
“Keep the Wheels Turning,” point- 
ing out the importance of the fuse in 
industrial plants. Three types of 
fuses manutactured by the company 
are described, directing particular at- 
tention to the Atlas four-in-one mul- 
tiple fuse, providing four individual 
fuses in each cartridge shell. This 
fuse is approved by both the Under- 
writers’ Laboratories and the Factory 
Mutual Laboratories. Compared 
with the standard fuse the Atlas is 
an original and three spares always 
7 hand to prevent any production 
OSS. 


The Hirschy Co., 720 Second av- 
enue South, Minneapolis, Minn., re- 
cently issued an illustrated circular de- 
scribing its latest improved washer. 
This line of washers is made in three 
models—Hirschy multi-motor, 
tric and belt power. It is claimed to 
be something entirely different in the 
line of washers, in that it provides 
a new cone device, which is perhaps 
the first attempt that has been made 
to improve the inside of a washing 
machine. This device prevents clothes 
from massing in the center of the tub 


and forces the clothes into a wider cir- _ 


cle and a greater volume of water. 
The slant of the cone gives the water 
a third motion, causing a much 
greater water agitation than is usually 
found in other machines on the mar- 
ket. The top lip on the cone pre- 
vents the clothes from rubbing against 
the dolly, eliminating all wear and 
tear. 


The Edison Lamp Works of the 
General Electric Co., Harrison, N. 
J. whose annual calendars are fa- 
mous for their artistic beauty, color- 
ing, poetic expression, is distributing 
one for 1919 which in magnificence 
surpasses all preceding ones. The re- 
production is one of a series of paint- 
ings especially designed by Maxfield 
Parrish for the Edison Lamp Works, 
and it portrays the “Spirit of the 
Night.” The inspiration of the paint- 
ing is expressed by the following 
lines, but the coloring must be seen 
to be appreciated: 

“And even the Spirit of the Night 

Lured from her far and dusky halls, 

Follows the gleam that falls 

Across her throne, 

And comes to wonder and admire 

How a has conquered light and 
re 

And made their radiance his own.” 


elec- 


National X-Ray Reflector Co. Chi- 
cago, has issued a new booklet on 
show-case lighting. This book, enti- 
tled “X-ray Display Case Lighting,” 
gives facts and figures about the rela- 
tive costs of different methods of 
lighting the show case and explains in 
detail the importance of correct dis- 
play case lighting. It is profusely il- 
lustrated with interesting photographs 
and diagrams of wiring and installing 
these outfits. It will be sent free upon 
request by the National X-Ray Re- 
flector Co. i 


Electric Furnace Co., Alliance, 
Ohio, has just closed a contract with 
the Standard Roller Bearing Co., Phil- 
adelphia, for 190-kw. continuous auto- 
matic, heat-treating equipment. The 
set consists of one 150-kw. electric 
furnace for hardening and one 40-kw. 
electrically heated oil drawing bath. 
There is supplied in addition, an oil- 
quench bath located between the fur- 
naces and the electrically heated draw- 
ing bath. The material, which con- 
sists of alloy steel balls and ball races, 
is automatically handled through the 
furnaces, quench, and drawing baths, 
in metal baskets. 


Washington Electric Supply Co. 
has moved into its new five-story 
building at South 153 Monroe street, 
Spokane, Wash., which it recently 
purchased. Consolidated at this loca- 
tion are the office and retail store, for- 
merly at 907 Riverside avenue, and 
the warehouse formerly on the Spok- 
ane International tracks. This build- 
ing, of slow-burning material con- 
struction, is directly located on the 
Northern Pacific tracks, with facili- 
ties for loading and unloading carload 
shipments direct to the warehouse 
platform. Commodious and well ar- 
ranged offices have been established 
on the ground floor and the remainder 
of the building is devoted to storing 
a complete stock of electrical mer- 
chandise. 


General Electric Co., Schenectady, 
N. Y., has issued a handsome dealers’ 
cegalog of electric fans illustrated in 
colors. This catalog contains 28 pages 
and lists a number of new models in 
addition to the regular line of fans. 
Each and every part entering into the 
construction of the fan is described in 
detail and illustrations showing the 
details and salient features of the G-E 
oscillating fan given. A table of 
weights and dimensions of the various 
tvpes and sizes of fans and an index 
to catalog numbers are conveniently 
placed in the back of the catalog. In 
addition to the complete listing of this 
product, it contains much helpful in- 
formation on the subject of fans, 
pointing out the industrial impor- 
tance, hvgienic value and the many 
uses of the G-E electric fan in winter 
as well as in summer. 
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EASTERN STATES. 


Rochester, N. Y.—The plant of the 
New England Telephone Co. was re- 
cently damaged by fire to the extent 
of approximately $4,000. 


Brooklyn, N. Y.—Plans have been 
completed by Julius Kayser & Co., 45 
East 17th street, New York, for the 
erection of the proposed new one- 
story brick and steel boiler plant, 
about 50x85 ft, at its works on 
Classon avenue. The structure is esti- 
mated to cost $50,000. 


Buffalo, N. Y.—The city has ar- 
ranged plans for the construction of 
a new cable and wire plant for muni- 
cipal service and the instalłation of a 
new police signal flash light system 
in various sections of the city. Bids 
for the work will be received until 
Feb. 4. George S. Buck is mayor. 


Canisteo, N. Y.—$15,000 has been 
voted for the purpose of buying the 
street system of the Larrowe com- 
pany at a price of $7,000, which went 
through bankruptcy, to put up a build- 
ing which will probably be located 
on the village property back of the 
department building, and to purchase 
a 35-hp. oil-burning engine to oper- 
ate the 50-kw. generator which is in- 
cluded in the invoice of the Larrowe 
property. 


Cohoes, N. ¥Y.—Cohoes Power & 
Light Corporation is arranging for 
the issuance of $2,500,000 first mort- 
gage 6% gold bonds, a portion of the 
proceeds to be used for extensions 
and betterments. The company op- 
erates in Cohoes, Albany, Rensselaer, 
Waterford and other neighboring mu- 
nepalives: Frank M. Fait is presi- 
ent. 


New York, N. Y.—New York Edi- 
son Co., which recently acquired 
property having a frontage of about 
300 ft. on the East river at the foot 
of 133rd and 145th streets in the Port 
Morris section, formerly owned by 
the Schafer Brewing Co., is said to 
be arranging plans for the construc- 
tion of a large new power station. The 
property was held at $350,000. 


Brooklyn, N. Y¥Y.—Fire on Jan. 11 
caused by an explosion in the boiler 
plant damaged the factory building 
occupied by the Long Island Feather 
Co. to the extent of approximately 


$10,000. 


Syracuse, N. Y.—Fire on Jan. 15 
which destroyed the boiler plant and 
a portion of the works of Procino & 
Rossi, 408 East Division street, caused 
a damage estimated at $10,000. 


Atlantic City, N. J.—In arranging 
its annual budget for 1919 the city 
commissioners have requisitioned an 
appropriation of $77,000 to be used 
for street and Boardwalk lighting 
purposes for this period. 


‘sion for extensions 


Bernardsville, N. J.—Bernardsville 
Station Garage has arranged with the 
New Jersey Power & Light Co. for 
furnishing electric power for the op- 
eration of all machinery in the pro- 
posed two-story concrete station, 
about 50x175 ft.. ground for which 
was broken recently. 


Chatham, N. J.—The Borough 
Council has approved an appropria- 
tion of $5162 in its annual budget for 
1919, to be used for lighting purposes. 


Dover, N. J.—The Board of Alder- 
men has tentatively approved an ap- 
propriation of $7770 in its annual 
budget for 1919, to be used for the 
operation of the electric street-light- 
ing system. 


Dover, N. J.—New Jersey Power & 
Light Co. has been granted permis- 
sion by the Board of Public Utility 
Commissioners to issue 5% first mort- 
gage bonds for $25,000 and 6% gen- 
eral mortgage bonds for $39,000. It 
is understood that the company will 
use a portion of the proceeds for ex- 
tensions and betterments. 


Elizabeth, N. J.—New York Tele- 
phone Co., 15 Dey street, New York, 
has completed plans for the erection 
of a new three-story brick and stone 
telephone building at 1192-96 East 
ae street, estimated to cost $50,- 


Irvington, N. J.—Until Feb. 1 the 
Board of Education will receive bids 
for new electrical work in connec- 
tion with alterations and improve- 
ments to be made at public school 
No. 6, Madison avenue. A. C. Chris- 
tian is chairman of the building com- 
mittee. 


Irvington, N. J.—Plans are under 
consideration by the Town Commis- 
in the electric 
street-lighting system. 


Keyport, N. J.—In arranging the 
annual budget for 1919 the Council 
has approved an appropriation of $5- 
200 for the maintenance of the street- 
lighting system for this period. 


Merchantville, N. J.—The Borough 
Council is considering plans for the 
installation of a new fire alarm sys- 
tem throughout the Borough. Volney 
Bennett is mayor. 


Newfane, N. J.—J. A. McCollum is 
chairman of a committee to plan ways 
and means to secure improved elec- 
tric lights. 


. Newark, N. J.—Utility By-Prod- 
ucts Co., 395 Frelinghuysen avenue, 
has had plans prepared for alterations 
and improvements in the boiler plant 
at.its works. A permit for the work 
has been issued. 


Paterson, N. J.—Fire on Jan. 13 de- 
stroyed the boiler plant at the silk 
mills of the Ashley Silk Co., Warren 
street, with loss estimated at $5000. 


Rahway, N. J.—The City Commis- 
sion has approved an appropriation 
of $10,000 as set forth in the annual 
budget for 1919, to be used for the 
maintenance of the electric street- 
lighting system. 


Sandy Hook, N. J.—The United 
States Government, Bureau of Yards 
and Docks, has awarded a contract 
to M. H. Rothschild, Inc., 244 West 
79th street, New York, for the con- 
struction of a new radio compass sta- 
tion at the local Government site. 


Fallsington, Pa. — Pennsylvania 
Railroad Co. has had plans prepared 
for the construction of a new two- 
story brick and steel signal tower at 
its local property. 


Harrisburg, Pa.—Plans are being 
prepared for the installation of a new 
electric-lighting plant at the Mont 
Alto Sanatorium. ~~ 


Milton, Pa.—Construction work is 
practically completed on the new 
power plant being erected at this loca- 
tion by the Construction Division of 
the Government. The station is esti- 
mated to cost $100,000. 


Philadelphia, Pa—The city has 
awarded final contracts for the erece 
tion of the proposed new boiler plant 
to be located at 24th and Ritner 
streets, to be constructed in conjunc- 
tion with a new fire house and police 
station, the entire work being esti- 
mated to cost.in excess of $300,000 


Philadelphia, Pa.—In connection 
with the erection of various structures 
at the Government Naval Hospital 
Reservation, it is understood that a 
pumping plant will be erected. It is 
proposed to install a new pumping 
unit with auxiliary equipment. (Speci- 
fication 3682). 


Philadelphia, Pa.—Roxford -Knit- 
ting Co., Randolph and Jefferson 
streets, has arranged plans for the in- 
stallation of new boiler equipment at 
its plant. 


Pittsburgh, Pa—Carbon Steel Co., 
32nd street and Allegheny river, is 
having plans prepared for the erec- 
tion of a new one-story boiler plant 
at its works, about 40x168 ft. in size. 


Myersville, Md—Hagerstown & 
Frederick Railway Co., Hagerstown, 
is planning for the reconstruction of 
its local substation recently destroyed 
by fire, with a loss of $7500. 

Westminster, Md.—B. F. Shriver 
Co. has awarded a contract for the 
construction of a new power plant at 
its works. The J. F. Roystone Engi- 


neering Co. is the contractor. 


Wilson, N. C.—The flour mill and 
dynamo used to light the country club 
burned. L. P. Woodward, owner. 

Savannah, Ga.—The Foundation 
Co., New York, has had plans pre- 
pared forthe construction of a new 
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power plant at its local shipbuilding 
works, Preliminary work on the erec- 
tion of the proposed structure has 
been commenced. 


NORTH CENTRAL STATES. 


Cincinnati, Ohio.—Steps to request 
city authorities to put into effect at 
once the contract with the Union 
Gas & Electric Co. for boulevard 
lighting in the downtown business 
section were taken at_a meeting of 
the United Boulevard Lighting Com- 
mittee at the Business Men’s Club. 
The necessary arrangements were 
made with the Union Gas & Electric 
Co. and contracts were signed for 
boulevard lighting in practically all 
downtown streets between Central 
avenue and Broadway and Fourth and 
Eighth streets at a cost of $100,000. 
Address Thomas J. Ryan, president 
of the Business Men’s Club. 


Hillsboro, Ohio.—The right of way 
is being secured for an electric road 
from Hillsboro to Chillicothe. The 
road is owned by the Hillsboro Cyn- 
thiana Bainbridge & Chillicothe Trac- 
tion Co., Floyd E. Ferman, president, 
1844 N. Delaware street, Indianap- 
olis, Ind. 


Lima, Ohio.—The city may soon 
take steps to install a municipal light- 
ing plant for the street lighting sys- 
tem. For the last 10 years current 
has been furnished by the Ohio Elec- 
tric Railway Co. under a franchise 
which will terminate next June. The 
city has $56,808.95 of a bond issue 
voted 10 years ago to build a munici- 
pal plant available for this purpose. 
It is estimated that by connecting the 
plant with the city water works, 
where two large generators already 
are in use, that the manufacture of 
current could be made possible by 
the expenditure of $100,000. 


Lorain, Ohio.— Utilities Construc- 
tion Co. has petitioned for authority 
to issue $1,250,000 in bonds for erect- 
ing power plant. Address city clerk. 


Indianapolis, Ind.—Fire recently 
destroyed the power plant and drying 
room at the works of the United 
States Encaustic Tile Co., 349 West 
16th street, with loss estimated at 


’ 


DeKalb, Ill.—DeKalb-Sycamore & 
Interurban Traction Co. has filed a 
bill in the DeKalb county circuit 
court for an injunction to restrain the 
Illinois Public Utilities Commission 
from preventng the company to raise 
its rates, citing that the passenger 
service is conducted at a loss of $24,- 
000 a year. 


Elizabethtown, Ill.—The council is 
discussing ways and means of secur- 
ing electric lights for the village. 
Richard F. Taylor, president of the 
village board 


Lewiston, Ill.—The council is in- 
terested in establishing a municipal 
lighting system. Address city clerk. 


Mattoon, Ill.—Central Illinois Pub- 
lic Service Co. has received a tem- 
porary order from the Illinois Public 

tilities Commission giving increased 
rates in 144 towns and cities. The 
temporary raise was granted pending 
further investigation by the Commis- 
sion. 


ELECTRICAL REVIEW 


DATES AHEAD. 


Pennsylvania State Association of 
Electrical Contractors and Dealers. 
Next meeting, Hotel Adelphia, Phila- 
delphia, Jan. 28. Secretary-treasurer, 
M. G. Sellers, 1518 Samson street, 
' Philadelphia. 


Western Association of Electrical 
Inspectors. Annual meeting, Chicago, 


Ill., Jan. 28-30. Secretary, W. S. Boyd, 
T West Jackson boulevard, Chicago, 


Oklahoma Utilities Association. An- 
nual meeting, Oklahoma City, Okla., 
Feb. 6, 7 and 8. Secretary, H. A 
Lane, Oklahoma City, Okla. — 


Illinois State Association of Electri- 
cal Contractors and Dealers. Annual 
convention, Chicago, Feb. 14 and 15. 
State secretary, G. A. Engelken, 65 
West Harrison street, Chicago. 


New Mexico Electrical Association. 
Annual meeting, Albuquerque, N. 
Mex., Feb. 17-19. Secretary-treasurer, 
cranes E. Twogood, Albuquerque, N. 
Mex. 


American Institute of Electrical En- 
gineers. Annual mid-winter conven- 
tion, Engineering Societies building, 
New York City, Feb. 19-21. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York City. 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. 
nual convention, Hotel Pfister, 
waukee, Wis., March 24-28. State sec- 
retary, John A. Piepkorn, 108 Syca- 
more street, Milwaukee, Wis. 


Wisconsin Electrical Association. 
Annual meeting, Milwaukee, March 25- 
27. Secretary, J. P. Pulliam, 1408 First 
National Bank building, Milwaukee. 


Springfield, Ill.—Three applications 
were filed with the state public utili- 
ties commission by corporations for 
permission to issue stock and bonds. 
They are: Jacksonville Railway & 
Light Co. to issue 1230 shares of its 
preferred stocks, par value, $123,000; 
the Galesburg Railway, Lighting & 
Power Co. of Galesburg, to issue 
bonds in the amount of $350,000; the 
Illihois Central Traction Co. of 
Champaign to issue 2450 shares of 
preferred stocks, par value $245,000. 


Kaukauna, Wis.—Plans have been 
prepared by Engineer W. B. Mont- 
gomery, Montgomery, Wis., for re- 
modeling dam and other improve- 
ments, generators, waterwheels, 
gates, sluiceway, for Green Bay & 
Mississippi Canal Co. 


Ladysmith, Wis.—L. C. Meyers 
Co., engineer, 53 W. Jackson boule- 
vard, Chicago, has prepared plans for 
construction dam near Ladysmith at 
a cost of $2,000,000. Big Falls Water 
Co., owner. 


Manitowoc, Wis.— Recommendation 
has been made to Congress by Sec- 
retary of Commerce Redfield for an 
appropriation of $10,000 for improve- 
ments in the fog signal and lighthouse 
station here. 


Oshkosh, Wis.—A permit has been 
granted for laying conduit from Gas 
Light Co.’s plant across Broad street 
to corner of Broad street and Lake 
Drive. Owner, Eastern Wisconsin 
Electric Co., B. W. Arnold, manager. 


Sheboygan, Wis.—Architect W. C. 
Weeks, Sheboygan, is preparing plans 
for telephone exchange tor the Citi- 
zens’ Telephone Co. 


Superior, Wis.—Preparations are 
being made by the city council to pur- 
chase lighting plant of the Superior 
Water, Light & Power Co. 
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Minneapolis, Minn. — Northern 
States Power Co. purposes to in- 
crease its capital stock from $16- 
000,000 to $26,000,000. R. F. Pack, 
general manager. 


Atlantic, Iowa.—J. V. White, owner 
of the Cumberland electric light and 
power plant, has announced contem- 
plated improvements which will in- 
clude the building of transmission 
lines to Bridgewater and Massena. 


Dayton, Iowa.—The electric pump 
at the water tank burned. Address 
town clerk. 


Excelsior Springs, Mo.—Excelsior 
Springs Light & Power Co. is con- 
sidering extensions in its system from 
Excelsior Springs to Kearny, Holt, 
Lawson and neighboring sections. 


Odessa, Mo.—A mass meeting was 
held recently to discuss the proposi- 
tion of disposing of the municipal 
electric light plant here and making 
a contract with the Green Co. of 
Pleasant Hill for current for Odessa 
for 20 years. 


Caney, Kans.—The bondholders of 
the Caney Electric Light Co. have 
purchased the entire plant at a fore- 
closure sale held recently for the sum 
of $23,000. Nothing will be done at 
present in regard to a new plant, but 
some time in the spring the town is 
planning to spend at least $25,000 for 
a new light plant, lines from which 
will be run to adjacent towns. 


Eldorado, Kans.—City Manager 
Bert Wells has been conferring with 
the Kansas Gas & Electric Co., with 
offices in Wichita, to install 75 more 
street lights and two additional blocks 
of white way. 


Beatrice, Neb.—_Wymore city coun- 
cil has entered into a contract’ with 
the Nebraska Gas & Electric Co. to | 
furnish the city of Wymore with cur- 
rent for a period of five years. 


Minot, N. Dak.—The City Commis- 
sioners have contracted for the in- 
stallation of 28 three-light ornamental 
standards on the new steel viaduct 
over the Great Northern and Soo 
railroads, current for which will be 
furnished by the Minot division of 
Northern States Power Co. 


SOUTH CENTRAL STATES. 


Louisville, Ky.— The Board of Pub- 
lic Works is considering plans for 
the establishment of a new municipal 
lighting plant. 


Memphis, Tenn. — Shelby county 
commissioners contemplate install- 
ing electric plant in courthouse for 
lighting building and operating ele- 
vators. Cost, $12,000. Address coun- 
ty auditor. 


Decatur, Ala.—Failure of the Ala- 
bama Power Co. to supply Albany 
and Decatur with gas for lighting 
and cooking purposes has led to a 
strong protest on the part of the citi- 
zens, and to probably quick action in 
the building here of a municipal pow- 
er plant, bonds for which were voted 
some time ago. Address Mayor Nel- 
son. 


Clarendon, Ark.—Commonwealth 
Power Co. is considering the con- 
struction of a new electric power plant 
6n`its waterfront property. A. Perry 
îs Manager. 
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Fort Smith, Ark.—Fort Smith Light 
& Traction Co. has closed contract 
with the Model Window Glass Co. for 
the complete electrification of its 
plant, displacing gas equipment. This 
installation amounts to 7 hp. in mo- 
tors. 


Levy, Ark.—The city is planning 
for the installation of a new electric- 
lighting system. 


Picher, Okla—J. McNichols has 
made a survey for an electric belt 
ie to connect Picher, Couthat and 
ardin. 


Sulphur, Okla.—The light and pow- 
er plant of Sulphur was recently de- 
stroved by fire at a loss of $80,000. 


Tishomingo, Okla.—The city is 
considering the erection of a new 
electric light plant, the structure be- 
ing estimated to cost $18,000. 


Walters, Okla—Southwestern Bell 
Telephone Co. is planning to double 
the capacity of its Walters system, 
including the installation of a new 
switchboard, lines and cables. 


Cleburne, Tex.—Cleburne Commer- 
cial Club is pushing plan to build in- 
terurban railway from Cleburne to the 
West Texas oil fields via Glen Rose. 
Address W. K. Williamson. 


Dallas, Tex.—Dallas Street Railway 
Co. will spend this year nearly $500,- 
000 for extensions and improvements, 
this including the proposed North 
Dallas extensions. Richard Meri- 
wether, manager. 


_ Goliad, Tex.—Probably due to de- 
fective wiring, the electric light plant 
building and contents were destroyed 
by fre. The loss is fully covered by 
insurance. 


Irving, Tex.—Texas Power & Light 


Co. is contemplating the installation © 


of a reducer to furnish current for 
the entire town. 


Omaha, Tex.—The electric light 
plant burned. Address mayor. 


San Antonio, Tex.—Fire recently 
destroyed the power plant at the 
works of the San Antonio Public 
Service Co., Villita and South Presa 
oa with loss estimated at $25,- 


WESTERN STATES. 


Seligman, Ariz.—Steps have been 
taken for the organization of the Mo- 
Jave Northern Power Co. for the 
Purpose of building and operating the 
Proposed hydroelectric development 
on the Colorado river, north of Selig- 
man and Williams. The company will 
be capitalized at $24,000,000. Surveys 
so been made for the proposed 
plant. 


Kellogg, Ida.—Bunker Hill & Sulli- 
van M. & C. Co. is remodeling the 
old Sweeney concentrating mill for 
retreating the heavy tonnage of tail- 
ings that have accumulated in the last 
20 years. The mill has a daily ca- 
pacity of 500 tons. The new equip- 
ment is understood to include motors 
for electric drive. 


Chehalis, Wash—Idaho, Oregon & 
Washington Light & Power Co. has 
petitioned the council for an electric 
light and power franchise. Address 
O. E. Anderson. 


ELECTRICAL REVIEW 


Oakville, Wash.—Rodney Maxwell, 
civil engineer of Elma, was in the 
city recently looking over the site for 
the proposed light and power plant 
of the city. He states that a longer 
dam built on Roundtree Creek below 
the one supplying the city water 
would cost $1500. 


Seattle, Wash.—Plans for the erec- 
tion of a blacksmith and power house 
are being prepared by the Skinner & 
Eddy Corporation. The plant will 
be 100x220 ft. in size and cost about 
$4500. . 


Victoria, B. C.— Engineers are now 
on the ground running lines and se- 
curing data for the drafting of the 
plans of the hydroelectric plant which 
the provincial government will install 
at Squamish to provide power and 
light for the P. G. S. terminal plant 
there as well as for the town of 
Squamish. The enterprise will call 
for an outlay estimated at between 


$40,000 and $50,000. 


Reedsport, Ore.—An electric light 
plant, to be known as the Reedsport 
Electric Light Co., was organized 
here with a capital of $4000. The 
power will be generated at the John- 
son mill, and work of installation is 
to be executed immediately. 


Alturas, Cal.—Plans are now under 
way for the installation of pumping 
stations along the Pitt river for the 
purpose of furnishing water for irri- 
gation purposes. It is understood 
that arrangements have been made 
with the Alturas Electric Light & 
Power Co. for the erection of five 
miles of transmission line and the in- 
stallation of at least 65 hp. in motors. 


El Moro, Cal.—Colony Holding Co. 
is building a new power plant in this 
section to be known as the Atascad- 
ero power plant. Considerable work 
in the new station will be handled 
by Renard & Stary, electrical contrac- 
tors of Los Angeles. 


San Francisco, Cal—The Motor 
Transportation Corps, which has 


_ charge of the wheeled vehicles in the 


army, has under consideration the 


construction of a repair shop in San 
Francisco similar to those in the East 
and Rona to cost from $750,000 to 


’ , 


oO i‘SOSCSC‘*”d 


INCORPORATIONS 


Harrison, N. J.—Liberty Lamp 
Works, Inc. Capital, $25,000. To 
manufacture electric lamps and other 
electrical specialties. Incorporators: 
Daniel J. Delaney, M. H. Rosenberg 
and F. M. Delaney. 


New York, N. Y.—Marine Elec- 
tric Co. Capital, $30,000. To engage 
in electrical marine contracting. In- 
corporators: W. H. Scoti, O. E.’ 
Miller and R. Elkan, 15 Whitehall 
street. 


New York, N. Y.—Maxim Elec- 
trical Corporation. Capital, $25,000. 
To manufacture ełectrical specialties. 
Incorporators: S. M. Knopf, F. E. 
Buttner and J. Harris, 1547 Broadway. 


New York, N. Y.—Donnell-Zane 
Co,. Inc. Capital, $25,000. To en- 
gage in general electrical and mé- 
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chanical engineering. Incorporators: 
J. C. O’Donnell, 148 West 97th 
street, New York; H. J. Zane, Jr., 
Orange, N. J., and C. Ridenour, Mill- 
wood, W. Va. 


Buffalo, N. Y.—Willis Electric Cor- 
poration. Capital, $100,000. To man- 
ufacture electrical specialties, etc. In- 
corporators: James A. Willis, E. B. 
Parson and S. C. Oyer, all of Buffalo. 


Wilmerding, Pa — Westinghouse 
Air Brake Home Building Co. Nom- 
inal capital, $5,000. To handle a hous- 
ing development for the employes of 
the Westinghouse Air Brake Co. 
Alexander Black, Pittsburgh, is the 
principal incorporator. 


Little Rock, Ark—W. P. Galloway 
Co. Capital, $50,000. To operate a 
local electric plant. Incorporators: 
W. P. and M. R. Galloway and D. B. 
Howland. 


Nova, Ohio.—Nova Electric Light- 
ing Co. has incorporated with a cap- 
ital of $5,000 by W. M. Thiedman. 


Wakefield, Neb.—Wakefield Elec- 
tric Co. has incorporated with a cap- 
ital of $25,000 by R. H. Mathewson. 


Littlefork, Minn.—The Littlefork 
Light & Power Co., Ind., has incor- 
porated with a capital of $10,000, by 
Ernest E. Polkinghorne, and will fur- 
nish light and power. 


Lowndesville, S. C.—The Lown- 
desville Light & Power Co. has in- 
corporated with a capital of $5,000 
by M. P. McCalla, R. T. Broadwell 
and others, all of Lowndesville. 

Camden, N. J.—Cape May Court 
House Light & Power Co. Capital, 
$50,000. To operate a local plant. In- 
corporators: M. E. Boyd, Philadel- 
phia, Pa.; Frank Maris, Lansdowne, 


Pa., and James H. Birch, Jr., Burling- 


ton. 

Philadelphia, Pa.—National Elec- 
tric Welding Co. Capital, $50,000. To 
operate a general electrical welding 


and repair establishment. Incor- 
porators: F. H. Hansell, E. M. Mac- 
Farland, Philadelphia, and J. V. 
Pimm, Camden, J. 

Ranger, Tex.—Ranger Light & 
Power Co. Capital, $20,000. To op- 


erate a local electric light and pow- 
er plant. S. C. Green is the prin- 
cipal incorporator. 


PROPOSALS 


Turbines, Pump Set, Etc.—Bids 
will be received at the office of the 
Mississippi River Commission, first 
and second districts, customhouse, 
Memphis, Tenn., until Feb. 4 for fur- 
nishing turbines, pump set, feed-wa- 
ter heater and electric light plant. 


Boilers.—Bids will be received by 
the Mississippi River Commission, 
first and second districts, custom- 
house. Memphis, Tenn., until Feb. 4, 
for furnishing boilers for hydraulic 
grader No. 1820. 


Electric Crane—Bids will be re- 
ceived by the Port of Seattle Com- 
mission up to Feb. 9 at 2 p. m. for a 
Gantry electrically-operated crane for 
Pier, “B” -at \Smith’s (Cove terminal, 
to cost about $90,000. 
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G. E. Pingree Joins Staff of International Western Elec- 


tric—Charles R. Underhill Returns to Acme Wire Co. 


CAPTAIN M. M. MURPHY, of 
the United States Engineers, has re- 
turned to the Seattle office of the West- 
inghouse Electric & Manufacturing Co. 
He will take up the work of application 
of the company’s product to mining and 
smelting operations. 


GEORGE E. CULLINAN, who re- 
cently resigned as manager of the St. 
Louis district of the Western Electric 
Co., Inc., to become central district 
manager of the company, was tendered 
a testimonial dinner on the occasion of 
his departure from St. Louis, Mo. 
About 166 friends and business as- 
sociates were in attendance, many of 
whom are prominent men in the elec- 
trical industry. 


CHARLES R. UNDERHILL, un- 
til recently captain in the Air Service 
Aeronautics, received his discharge from 
the army on Jan. 8 and has returned 
to New Haven, Conn., in the capacity 
of chief electrical engineer for the Acme 
Wire Co. For some time Captain Un- 
derhill was in charge of tests in flight 
for the Radio Development Section of 
the Signal Corps at Langlev Field, and 
when this work started at Little Silver 
he was transferred to the School for 
Aerial Observers at Langley Field, 
where he organized the Radio Depart- 
ment and the Simulative Artillery Sys- 
tem. Later Captain Underhill was 
transferred to the Division of Military 
Aeronautics, Washington, D. C., where 
he specified the radio equipment for Air 
Service Operations. 


G. E. PINGREEeE has been appointed 
vice-president and general manager of 
the Intemational Westem Electric Co.. 
Inc., and vice-president and managing 
director of the Western Electric Co.. 
Ltd., Canada., succeeding Gerard 
Swope, who resigned to become presi- 
dent of the International General Elec- 
tric Corporation. Mr. Pingree joined 
the Western Electric Co. in 1903, after 
graduation from Dartmouth College., 
and his early work was in the clerical 
and financial denartment of the Clinton 
street office in Chicago, then the execu- 
tive headquarters of the companv. He 
occupied successively positions in the 
Cincinnati and Chicago offices, and was 
assistant treasurer at New York and at 
one time general telephone sales man- 
ager. with headauarters at New York. 
In 1908 Mr. Pingree went to China 
as the companv’s special representa- 
tive in the Far East and upon 
his return was  annointed to the 
position of managing director of 
the company’s London house. This 
nosition Mr. Pingree has since occupied, 
in charce of the company’s extensive en- 
gineering, manufacturing and sales ac- 
tivities at that noint. Durine the past 
six months he has been in New York, 
which will be his headquarters after 
Mav 1. Mr. Pingree is spending the in- 
tervening time on a short trin to Eng- 
land, France, Belgium and Italy. 


NoRMAN G. REINICKER, for- 
merly connected with the New York 
Edison Co., is now with the Du Pont in- 
terests in charge of the power plant at 
Nashville, Tenn. 


JosErpu L. OsMAN, Bordentown, 
N. J., chief telegraph operator of the 
Pennsvlvania Railroad Co., and connect- 
ed with the company over 55 years, has 
retired. Mr. Osman is 67 years of age. 


JamMeES F. HAMILTON, Roches- 
ter, N. Y.. president of the New York 
State Railways, has been elected presi- 
dent of the Schenectady Railway Co., to 
succeed Horace E. Andrews, deceased. 


VRATISLAV A. ZERR, consulting 
engineer of the E. T. Perkins Engineer- 
ing Co., Chicago, formerly in charge of 
the Green Bay Levee & Drainage Dis- 
trict construction, is now superintendent 


of construction at the Rocky Ford 
Drainage District, Pekin, IIl. 
HERBERT B. REYNOLDS, for- 


merly a fuel engineer in the United 
States Bureau of Mines, has returned 
to the motive power department of the 
Interborough Rapid Transit Co., New 
York City, in the capacity of mechanical 
research engineer. 


C. E. CoLLIER, who has been with 
M. B. Austin & Co., Chicago, for a 
number of years, has accepted a position 
as traveling salesman for the Arrow 
Electric Co.. making the Chicago 
office his headquarters. Mr. Collins is 
well known in the electrical business 
and will no doubt be instrumental in 
making Arrow products even more 
popular than they are. 


Josern L. MUELLER, who has 
for the past 10 years been associated 
with the Tingley Electric Co., Green 
Rav, Wis., has severed his connection 
with that concern to engage in business 
for himself. Mr. Mueller has been 
prominent in local electrical circles for 
the past 13 years, having had charge of 
the largest installations of electrical 
equipment made during that time. 


Joun R. SmitH, formerly with 
the Freeman Sweet Co., has recently 
joined the Chicago office of the William 
A. Carrao Elecirtc Co., electrical con- 
tractor. Mr. Smith ts a graduate of 
the University of Wisconsin and has 
had a verv wide experience. As a con- 
sulting engineer he designed the elec- 
tric, plumbing, heating and ventilating 
installations of many notable buildings 
in Chicago, New York and on the Pa- 
cific coast. One of the most prominent 
of these is the Meier & Frank denart- 
ment store in Portland, Ore. He is 
secretarv of the Chicago Flectrical Es- 
timators’ Association and has plaved a 
verv active part in developing the many 
recent improvements for electrical con- 
tractors which have been brought about 
by this association, such as the “unit 
price’ system and the chart for deter- 
mining overhead percentage. 


S. W. BARKER, formerly with the 
National Carbon Co. at San Francisco, 
has succeeded the late J. W. Leighton 
as representative of the company, with 
ones at 421 L. C. Smith building, Se- 
attle. 


WALTER S. LocKwoobp, for- 
merly advertising manager of the Toledo 
Scale Co., Toledo, Ohio, has become ad- 
vertising manager of the Johns-Man- 
ville Co., New York. 


Capt. GEORGE B. NICHOLS 
has obtained his discharge from the 
Engineering Corps of the U. S. army 
and has returned to his former position 
of chief engineer in the Department of 
Architecture, Albany, N. Y. 


J. F. Owens, vice-president and 
general manager of the Oklahoma Gas 
& Electric Co., has been appointed 
chairman of the Speakers’ Committee 
for the Conference of the Rotary Clubs 
of the 17th District, comprising Mis- 
souri, Kansas and Oklahoma, to be held 
in Oklahoma City, Feb. 13 and 14. 


Gen. Guy E. Tripp, chairman 
of the board of directors of the West- 
inghouse Electric & Manufacturing 
Co., will sail for England on Jan. 29. 
He will be accompanied by several of- 
ficials of the company, and it is ex- 
pected that the party will be away 
about six weeks. The object of this 


trip is to further plans for enlarging 


the export business of the company. 


Leavitt EpGar, who prior to 
his enlistment in Government service 
was superintendent of the field statis- 


' tics department of the statistical bureau, 


Edison Electric Illuminating Co.. Bos- 
ton, has been appointed assistant gen- 
eral superintendent of the operating 
bureau, and will assume his new re- 
sponsibilities immediately upon his dis- 
charge from military service. After 
completing his education, Mr. Edgar 
was associated with the General Elec- 
tric Co. for a few months, his particular 
work being in connection with the con- 
struction of the Vernon Dam at Brat- 


tleboro, Vt. He became connected 
with the Edison Electric Illumin- 
ating Co. on Aug. 1, 1911, serv- 


ing for short periods in several de- 
partments of the companv—the labora- 
tory, sales department, electrical engi- 
neering, installations department, spe- 
cial service and latterly the general su- 
perintendent’s office until his appoint- 
ment as superintendent of the field sta- 
tistics department of the statistical bu- 
reau on Feb. 9. 1916. Mr. Edgar was 
active in securing data in connection 
with the possible mobilization of indus- 
tries in the event that the United States 
entered the war, this work being done 
directly for the Massachusetts Board 
of Directors of the Naval Consulting 
Board. On Oct. 14 last he was com- 
missioned a first lieutenant in the Quar- 
termaster’s Corps, Construction De- 
partment: 
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Reconstruction Period—What? 


HIS STATEMENT issued by the Guaranty 
Trust Co. of New York City, brings out 
very clearly a fact too often ignored of -late, 
viz., that it is the great American market on 
which we must chiefly depend in adjusting our 
industries to a new peace basis. Opportunities 
for foreign trade must not be neglected, but 
let’s keep our perspective true. 


C. A. TUPPER CHICAGO 
President INTERNATIONAL TRADE PRESS, Inc. 


Exaggerating 
Reconstruction Needs 
of Europe 


Except in the matter of supplying certain 
raw materials and some machinery, the in- 
dustrial capacity of France will largely care 
for her immediate reconstruction demands. 
Many students are inclined to believe that the 
destroyed industrial plants will not be rebuilt 
to pre-war capacity, at least not until some 
period of time has elapsed and the trade of 
France has expanded so that there will be need 
for additional industrial capacity. 


Belgium from an industrial standpoint is not 
in as favorable a position as France because 
the major portion of the country was under the 
control of the Germans. She has need for re- 
plenishing the material equipment of her fac- 
tories and to rebuild them before she can be 
in a position to produce those materials that 
will be needed for further reconstruction. For- 
tunately, her rich African possession in the 
Congo region gives her an important source of 
raw materials. It is remarkable that develop- 
ment work should have been continued during 
the war to such an extent that last year the 
Belgian Congo produced 40,000 tons of copper. 
The Germans will be required undoubtedly to 
rebuild as much of Belgium as practicable. 
England and the United States, however, will 
share in the rebuildin® of the heroic little 
kingdom. 


But it is well for American industrial leaders 
to recognize that we ought not to make the 
mistake of overestimating the probable de- 
mand for American products that will grow 
out of reconstruction in France and Belgium. 
During the Napoleonic wars great improve- 
ments were made in the technique of produc- 
tion in English industries and their leaders 
overestimated, with serious consequences, the 
buying demand of the Continent of Europe. 
And no more serious mistake could be made 
today, than to indulge in a feeling of security 
and confidence for the immediate future of 
American industry based chiefly upon the re- 
construction demands of Europe. 
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Large Gains Shown by Automatic 
Electric Co. 


Large gains in both gross and net earn- 
ings are shown in the financial statement 
of the Automatic Electric Co., which was 
given out recently. The statement and 
comparisons follow: 


1918. 1917. 

Gross profit ............. $549,990 $666,918 
General expenses ........ 110,463 ........ 
Taxes and interest ...... 72,313 aeae 
Selling expenses ........ 191,910 oieta 
Advertising ........--66. 3226 Vokes eee 

Total expenses ........ $427,112 $412,117 
Net profit ....esssecsese $22,878 254,501 

The balance sheet as of Dec. 31, 1915: 

ASSETS. , 

Patents, good will, etc ...... e e $4,006,313 
Machinery, tools and fixtures .. 655,970 
Securities owned .........ses.sas . 667,586 
Inventory sescecocscrosiercetr ass 1,391,998 
Notes receivable .......... 02 e nes 14,809 
Accounts necelvente Bie tee tera Elaes Sds 474,216 
Cash odoorn e cn Bean Wes eee eee 175.320 
Sundry assets . E Ge eet sae edeere eee 102,501 
Deferred assetS ........ccc ce caee 72,920 

Total assets ...............0008 $7,594,642 

LIABILITIES. 

Capital stock .......... ccc cece ees $5,074,520 
Accounts payable ............... 198,239 
Notes payable ..............--008 362,708 
Partial payments on contracts . 106,019 
Deferred Habilities .............. 62,066 
Reserved ........--cceee eee pe... 296,071 
Surplus account .....sssasssses.e 1,495,019 

Total abilities ............... $7,594,642 
Unfilled orders on hand Dec. 31, 

1918 eee*teeeerteeevrseeoe es tevoeeeveveeee ene $1 ,090,992 


A. T. & T. Bond Allotments. 


Allotments of the American Telephone 
& Telegraph Co.’s double offering of bonds 
and notes, which were largely oversub- 
scribed, were made as follows: Subscrip- 
tions for $5,000 New York Telephone 
bonds, allotted in full; $5000 to $10.000 
subscriptions, 90% allotted with minimum 
of $5000; $11,000 to $50,000, 50%. with 
minimum of $9000; $51,000 to $250,000, 
40%, with minimum of $35,000: over, $250,- 
000, 25%, with minimum of $100,000. A. 
T. & T. note allotments were substantial- 
ly the same. 


Westinghouse Electric Earnings 

In a statement issued by Guy S. ripp, 
chairman of the board of the Westing- 
house Electric & Manufacturing Co., in 
reference to its new issue of notes to take 
up $15,000,000 6s maturing Feb. 1 next, 
he says the amount earned in eight 
months to Nov. 30 last, with which to 
meet all taxes and charges, was $19,018,- 
030. The company earned in the eight 
months at the rate of $9.74 a share per 
annum on $74,812,650 capital stock, both 
common and preferred, against $10. 29 a 
share earned in the entie fiscal year 
ended March 31, 1918. The new notes 
mature Feb. 1, 1920. 


Allis-Chalmers Earnings Drop. 

A New York dispatch says it is learned 
reports for the three months ended Nov. 
30 last show that Allis-Chalmers Manu- 
facturing Co., after allowing $7 a share 
on the preferred, shows earnings at the 
rate of $8 per annum on the common 
stock. This is quite a decrease from 
what has been recently reported as the 
present rate of income for the company. 


Poughkeepsie Company to Issue Share 


of Unissued Capital Stock. 

Central Hudson Gas & Electrice Co. 
has filed application with the Public Serv- 
ice Commission for permission to issue 
shares of its unissued capital stock, as 
now or hereafter authorized, in exchange 
for 10-year convertible debenture bonds 
of the company, the proceeds it is un- 
derstood, to be used for expansion and 
extensions. The application supplements 
one filed on Dec. 13. requesting permis- 
sion to issue $750.000 in 10-year con- 
vertible bonds, to he used for this pur- 
pose. The authorized capital stock of 
the company is $2,500.000, of which $1,- 
754.800 has been issued. 


Dividends. 


Cities Service Co. has declared the reg- 
ular monthly dividend of one-half of 1% 
on the common stock; also the usual 1% 
stock dividend on the common, all payable 
March 1 to stock of record Feb. 15. 


Marconi Wireless Telegraph Co. has 
declared a dividend of 5%, payable July 1 
to stock of record June 1. 


A quarterly dividend of 1% has been 
declared by the Columbia Gas & Electric 
a DoTaN Feb. 15 to stock of record 
an. s 


A quarterly dividend of 1%% has been 
declared on the preferred stock of the 
Public Service Investment Co., payable 
Feb. 1 to stock of record Jan. 16. 


Earnings. 
PENNSYLVANIA UTILITIES CoO. 


r7—— November——~ 


Item. 1918. 1917. 
Gross revenue ...... $152,027.62 $131,194.17 
Operation, taxes and 

EXPENSES ....2000- . 104,664.80 108,498.01 

Income before 

charges ......... $ 47,362.82 $ 22,696.16 
11 months ending Nov. 30, 
1918. 1917. 


Gross revenue ...$1,452,827.19 $1,089,741.70 
Operating expens- 


DAYTON POWER & LIGHT CO, 


November, 
1918. 1917. 
$260,472 $187,665 $2,162,929 $1,673,944 $2,369,603 $1,844,000 


Gross earnings ........6. 
Operating expenses (includ- 


es and taxes .. 1,089,771.14 910,086.60 
Income before ° 
charges ...... $ 363,056.05 $ 179,655.10 
11 months 12 months 
ended Nov. 30, ended Nov. 30, 
1918. 1917. 1918. 1917. 


ing depreciat’n and taxes) 169,402 121,590 1,500,514 1,124,877 1,642,182 1,254,247 
Net earnings............. $91.070 $66,075 $662,415 $549,067 $727,421 $589,753 
Non-operating revenue... 3,554 533 29,790 9,278 30,846 10,101 
Total income............. $94,624 $66,608 $692,205 $558,345 $758,267 $599,854 

Interest on bonds.......... $32,192 $15,121 $321,318 $166,499 $336,439 $181,704 
Other deductions (includes 

other interest and sinking 

fund) kee estes od wees 12,991 12,161 131,539 113,487 142,410 126,711 
Total deductions........ » $45,183 $27,282 $452,857 $279,986 $478,849 $308,415 
Net income.............. $49,441 $39,326 $239,348 $278,359 $279,418 $291,439 

Dividends on prefer’d stock 15,271 14,813 164,171 162,938 178,984 177,750 
Surplus <5 4.2305 5esnes tached. “$34,170 $24,513 $75,177 $115,421 $100,434 $113,689 
Operating rat®............. 65.04% 64.79% 69.37% 67.20% 69.30% 68.02% 


BID PRICES OF SECURITIES OF LEAD-WEEKLY COMPARISONS OF CLOSING- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bidg., Chicago. 


Div. rate. Bid Bid 
Public Utilities— Per cent. Jan. 14. Jan. 21. 
Adirondack Electric Power of Glens Falls, common..........+. 6 12 11 
Adirondack Electric Power of Glens Falls, preferred........... 6 71 68 
American Gas & Electric of New York, common............. 10+extra 98 100 
American Gas & Electric of New York, preferred............ ra 6 43 43 
American Light & Traction of New York, common............. Da `- 244 235 
American Light & Traction of New York, preferred........... Sie 6 99 98 
American Power & Light of New York, common.............. ee 4 53 56 
American Power & Light of New York, preferred............. ‘a 6 74 75 
American Public Utilities of Grand Rapids, common........... s 7 als 
American Public Utilities of Grand Rapids, preferred.......... 3 7 35 35 
American Telephone & Telegraph of New York .............. sus ne 100 100 
American Water Works & Elec. of New York, common...... Sten Nik 5% 4 
American Water Works & Elec. of New York, particip......... 7 11 10 
American Water Works & Elec. of New York, first preferred...  .. 66 65 
Appalachian Power, COMMON......... ccc cece eee ete e cece enone Bene | dts 2 2 
Appalachian Power, preferred. ........ ccc cece eee ee ee eee eee ai 7 15 12 
Cities Service of New York, COMMON...........c cece eae ceees +extra 293 285 
Cities Service of New York, preferred. ........0.cc cece eee eeee axe 6 80 76% 
Commonwealth Edison of Chicago ........... 2. ccc cee eee nes -os 8 117 114% 
Comm. Power, Railway & Light of Jackson, common........ ORD o isa 19 2 
Comm. Power, Railway & Light of Jackson, preferred....... aers 6 41 40 
Federal Light & Traction of New York, common............. ‘ieee mea 8 
Federal Light & Traction of New York, preferted............ sie mee 40 39 
Illinois Northern Utilities of Dixon ........ ccc: e eee e teens Vex 6 ; 
Middle West Utilities of Chicago, common................... 2+extra 20 20 
Middle West Utilities of Chicago, preferred...............0.. Po 6 50 50 
Northern States Power of Chicago, common.......sssssresssose ios 59 57 
Northern States Power of Chicago, preferred................ ex.div.7 90 87 
Pacific Gas & Electric of San Francisco, common............. ae S 46 47 
Pacific Gas & Electric of San Francisco, preferred............ wee 6 85 $5 
Public Service of Northern Illinois, Chicago, common......... see 7 90 90 
Public Service of Northern Illinois, Chicago, preferred........ ae 6 91 90 
Republic Railway & Light of Youngstown, common.......... nae 4 17 16 
Republic Railway & Light of Youngstown, preferred......... ware 6 51 50 
Standard Gas & Electric of Chicago, common...........-..+8. Siew. - cee 12% 13 
Standard Gas & Electric of Chicago, preferred. .............-- ses 6 31 31 
Tennessee Railway, Light & Power of Chattanooga, common.... œe 21% 2% 
Tennessee Railway, Light & Power of Chattanooga. preferred... 6 12% 13 
United Light & Railways of Grand Rapids, common......... yas 4 37 37 
United Light & Railways of Grand Rapids, preferred....... Wace 6 70 70 
Western Power of San Francisco, COMMON .........-e eee tere lee ak 17 17% 
Western Union Telegraph of New York ............ 00 eee eeee extra 87 87 
Industrials— 
Electric Storage of Philadelphia, common .........es ese ee cece ai 4 53 53 
Jeneral Electric of Schenectady ....sssssesesessssesesosesesooso 8 149 147 
Westinghouse Electric & Mfg. of Pittsburgh, common......... š 7 41 41 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... P 7 65 55 
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1—General View of Junction Development, Consumers’ Power Company. 


Simplicity Marks Michigan’s Largest 
Hydroelectric Development 


Simplicity of Lay-out, Co-ordination 
and 140,000-Volt Transmission Line, 


N the Manistee River, about 3.5 miles from 
Wellston, Mich., and where the South Branch 
joins the Manistee River, is situated the latest 

addition to the many hydroelectric power plants oper- 
ated by the Consumers’ Power Co., known as the 
Junction Development. This plant has the distinction 
not only of being the largest hydroelectric plant oper- 
ated by this company but also of being the largest 
hydroelectric development in the State of Michigan. 
Other distinctive features are that the frequency is 30 
cycles and the outgoing voltage 140,000 volts. The 
plant is rated at 16,500 kw., developed by three 3- 
phase 5500 kw. 7500-volt generators, and utilizes the 
full water flow at its location. This plant ties in with 
Grand Rapids over a 140,000-volt 3-phase line 101 
miles in length. 

The watershed above this development embraces 
some 1451 sq.m. Junction Pond, immediately above 
the dam, and from which water is directly obtained, 


of Turbines Installed to Water Flow 
Mark Development at Junction Dam 


has an area of approximately 2000 acres. With a 
47-ft. working head, and full load, the turbines take 
1700 cu. ft. of water each per second. 

There are four spillway gates, installed between 
concrete piers, each a motor-operated steel Tainter 
gate measuring 13 by 24 ft. To prevent delay in 
opening one spillway gate, even in the coldest weather, 
one Tainter gate is steam heated. This is accomplished 
by supporting steam radiators on the upper radial 
struts of the gate, which are in turn connected by 2-in. 
flexible steam hose, to the low-pressure steam-heating 
system in the power house. Only one of the three 
spillway gates is thus heated, dependence being placed 
upon the flow of water through this one spillway to 
melt ice round the remaining gates. 

Each of the three waterwheel chambers is con- 
trolled by a Tainter gate 22 ft. in height and 30 ft. in 
width. (See right-hand illustration in Fig. 2.) These 
gates are also motor-operated from the switchboard 
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through worm gear. Telltale lights on the switch- 
board indicate the position of the gates. 

The power house measures 145.5 ft. in length and 
40 ft. in width. The spillway is an extension of the 
power house, made on the river side, and contains the 
four spillways. The power house and spillway were 
constructed in the existing channel cut by the river, 
which was diverted during their construction. The 
power house is built of brick with supperting steel 
structure resting on concrete foundations. The spill- 
way and dam are of concrete, the latter of the hollow- 
fill type, and rest upon clay hard-pan foundation. A 
line of piling was sunk across the river to a depth of 
40 ft. below normal water level. Fig. 2 shows sec- 
tions of the spillway and waterwheel chamber. The 
tumbler bay in the left-hand illustration in Fig. 2 con- 
stitutes a concrete weir such that the water flowing 
over the spillway passes down the river at sufficiently 
low velocity so as not to-disturb the river bed beyond 
the concrete apron in the river bed. The concrete 
apron extends far enough along the river bed on the 
down-stream side to assure absence of erosion at the 
dam. 


High Water Leve; 
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circuit breakers are rated at 7500 volts, 600 amperes 
and are solenoid operated. From the generator cir- 
cuit breakers the conductors pass through a wall to 
the current transformers mounted horizontally above 
the generator bus, thence through the respective dis- 
connect switches to a single generator bus. This bus 
is carried by porcelain insulators, the conductor of 
each phase being separated by a freestone barrier. 
Immediately above the generator bus chamber, and in 
the same relative location are the feeders, their dis- 
connects, circuit breakers and the potential trans- 
formers. 

From the basement of the power house the cir- 
cuits connecting the generator to the step-up trans- 
formers are routed through a concrete subway meas- 
uring 6 ft. in width and 9 ft. in height that runs from 
the power house basement to the land immediately 
adjacent. The 7500-volt, 2000-ampere cables connect- 
ing up the transformers through 7500-volt disconnect 
switches are carried upon insulators, each phase being 
isolated by a freestone barrier installed on one side of 
the subway. Fiber conduit carried in racks is routed 


Fig. 2.—Section of Dam Through Spililway 


The three turbines are of the vertical, single-run- 
ner type. Each unit has a 99-in. runner and a rating 
of 7500 hp. at 50-ft. head and 75 r.p.m. A Kingsbury 
thrust bearing supports the rotating element of tur- 
bine runner, generator field and exciter armature. 
Each turbine is governed by a governor of the oil- 
pressure type having a capacity of 60,000 ft.-lb. Oil 
pressure is maintained by either of two pumps, one of 
which is capable of handling the oil for all three gov- 
ernors. The turbines were chosen so that one unit 
of 7500 hp. under 47-ft. head will be able tos utilize 
the entire flow of the river at low water. All three 
units are able to utilize the ordinary river flow, ex- 
cess being discharged over the spillway. 

The electrical lay-out is extremely simple. At the 
shore side of the power house, and on the same level 
as the generator floor is located the switchboard, at 
the rear of which and in a separate room is the gen- 
erator bus, generator circuit breakers, each in its cell. 
In a room above is the distribution bus and circuit oil 
switches, generator field rheostats, etc. 

There are three generators, each rated at 6250 
kv-a. or 5500 kw., at 80% power-factor 3-phase, 
7500 volts, 30 cycles and 75 r.p.m. Each generator 
obtains its excitation from a direct-connected com- 
pound-wound, commutating-pole, 250-volt, 55-kw. gen- 
erator on the shaft above the generator (Fig. 3). 

The generator conductors, of 500,000-cir-mil., 
lead-covered cable, pass through wrought-iron conduit 
to their respective circuit breakers. The generator 
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along the opposite side of the subway, for circuits 
other than those going to the main 7500/140,000-Vvolt 
transformers. 


FEATURES OF OUTDOOR 140,000-VOLT SUBSTATION. 


The outdoor substation, situated on the land, and 
somewhat on the down-stream side of the turbine 
room is on the same level as the generator floor (Fig. 
4). Three single-phase, oil-insulated, water-cooled 
transformers are here installed, each upon a transfer 
truck carried upon a concrete foundation, and so ar- 
ranged with trackage that any unit may be readily 
moved out of position and transported into the power 
house without disturbing any of the remaining units. 
To facilitate repairs necessitating removal of the core 
and inspection of the interior of the transformers, a 
pit into which a unit may be lowered exists in the 
power house floor. For removing these transformer 
cores a 30-ton crane that travels the generator room 
is available. This crane is also able to handle the 
generator and turbine rotors. 

Each transformer is of the outdoor shell type and 
has a rating of 5000 kv-a., 30 cycles and changes the 
voltage from 7500 to 140,000 volts. Taps are brought 
out to permit changing the voltage from 120,000 to 
140,000 volts in 5000-volt steps so as to permit the 
outgoing voltage to be changed should operating con- 
ditions require. The transformers are connected in 
delta on both high and low-voltage sides. Disconnect 
switches are installed on the 7500-volt side of the 
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transformers and quickly-opened joints on the high- 
two transformers connected in open delta. Cooling 
water for the transformers is pumped from the pen- 
stock by a centrifugal pump. Special precautions have 
been taken to prevent the water pipes carrying this 
cooling water from being frozen in winter by covering 
them and submerging them well beneath concrete. The 
oil from the transformers is circulated through a 
storage tank of about 8800 gal. capacity. 

Circuit breakers installed upon a concrete founda- 
tion are inserted between the transformers and 
the out-going line. These are 140,000-volt non-auto- 
matic, solenoid-operated oil circuit breakers with a 
rating of 300 amperes at 140,000 volts. Between the 
outgoing line and the circuit breakers electrolytic 
lightning arresters are connected, being also installed 
upon a concrete foundation. A derrick is available for 


Fig. 3.—Three 5500-kw. Vertical Waterwheel Generators. 


ready handling these arresters. All high-voltage buses 
and conductors are of galvanized-iron pipe supported 
by 10-unit suspension insulators from a galvanized- 
iron structural steel frame. The lightning arrester 
horn-gap charging apparatus, and the 7500-volt con- 
ductors connected to the 7500-volt transformer coil 
and disconnects are mounted upon pipe frames. A 
bank of 25 kv-a. transformers, 7500 to 2200 volts, 30 
cycles, are installed for supplying station lighting and 
power for the auxiliaries and ancillary apparatus. 
The switchboard is located on the generator floor 
on the shore side. This board (Fig. 5) is of. black 
slate, and contains the panels for the three gener- 
ators, for the outgoing circuits, for station power, etc., 
and two panels for future lines. From Fig. 5 each 
generator is seen to be protected by overload relays, 
but these are operative only so long as connected 
through the synchronizing plug, that is while synchron- 
izing a generator. The rheostat wheel seen on each 
generator panel is that of the individual exciter rheo- 
stat for each generator, which is hand controlled; the 
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rheostat being located at the immediate rear of the 
switchboard. Exciter rheostats are used because a 
Tirrill regulator is used. The generator-field rheo- 
stats are motor-operated, and are located on the floor 
above the switchboard. 
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Fig. 4.—View of Outdoor Substation Showing Three 5000 kv-a. 
140,000-voilt Transformers, Circuit Breakers 
and Lightning Arresters. 


A 60-cell storage battery with a rating of 112.5 
ampere-hours, is located on the floor above the gen- 
erator floor, which is the second floor. This battery 
is charged by a 2.25-kw. motor-generator set. Control 
circuits are operated from the battery, or from the 
motor-generator set, as circumstances dictate. 

The out-going 140,000-volt transmission line goes 
to Grand Rapids, some ror miles distant. This line 
is carried by double-circuit steel towers galvanized and 
bolted together and placed about ten to the mile. The 
towers were delivered on the ground “knocked down,” 
were erected by jin pole to anchors set by template. 
Basket anchors are used, sunk 7-ft. deep. The towers 
ordinarily were set in earth, except at railway cross- 
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Fig. 5.—Switchboard Controlling Junction Dam Hydroelectric 
Development. 


ings, corners and special locations where rock filling. 
cribbing or concrete was employed. The conductors 
comprising the present circuit (a second circuit may 
eventually be strung) are three No. o copper wires, 
spaced 12 ft. apart in vertital plane.) These conduc- 
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tors were strung by dynamometer. String insulators 
support the conductors, 10 units being used on 
straight suspension and 12 units for strain. An over- 
head grounded conductor is not employed. 

A telephone line parallels the 140,000-volt line. 
This line is of No. 8 galvanized iron wire, and is car- 
ried cn cedar poles supported by porcelain insulators. 
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Fig. 6.—Section of 140,000-voit Transmission Line. 


Telephone wires are transposed every five poles. 
Crossarm space permits of a duplicate telephone line 
being strung when required. 

The entire electrical equipment was furnished by 
the Westinghouse Electric and Mfg. Co. The turbines 
are the product of Wellman-Seaver-Morgan Co. and 
their governors those of the Lombard Governor Co. 


NATIONAL FOREIGN TRADE COUNCIL TO 
MEET IN CHICAGO. 


Plans Under Way for Sixth Convention to Be Held in 
April. 


The National Foreign Trade Council will hold its 
sixth National Foreign Trade convention at the Con- 
gress hotel, Chicago, April 24, 25 and 26. The formal 
call for this meeting will Ez issued shortly by the 
Chairman of the Council, James A. Farrell, president 
of the United States Steel Corporation. 

In the past these conventions have drawn an in- 
creasingly large number of the prominent business 
men of the country, representing all forms of industry, 
commerce, finance and transportation. To these will 
now be added the representatives of labor. In this 
way the delegates will be supplied with a broad view 
of the business situation, with specific information to 
meet their individual needs, and with advice and in- 
spiration for the coming year. 

The convention in April will deal with foreign 
trade as a factor in stabilizing American industry— 
problems involving the conversion of war industries 
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to the needs of peace; development of our foreign 
trade to provide employment of our soldiers, sailors, 
and war workers; and the formation of a definite 
policy dealing with the future of our new shipping. 


The procedure of the convention will be along the 


lines that have proved so successful in the past: gen- 
eral sessions with prepared papers by the leading au- 
thorities, followed by discussion; group sessions, 
consisting mainly of discussion, in which the special 
interests of different types of business are treated; 
individual conferences with Government representa- 
tives and trade advisers. 

It is expected that the attendance this year will be 
unusually large. There is a growing realization 
throughout the country that foreign trade is essential to 
continued prosperity, and many concerns are turning to 
the foreign field for the first time. For these the con- 
vention offers an unusual opportunity to profit by the 
experience of older export firms and to learn the gen- 
eral policies of the country in respect to foreign trade. 


NAVY AGAIN OPEN FOR VOLUNTARY EN- 
LISTMENTS. 


Owing to the great publicity given to the de- 
mobilization of the Army and Navy and the fact that 
thousands of sailors and soldiers are being released, a 
large portion of the people of this country are un- 
aware of the fact that the Navy is again open for 
voluntary enlistments and that it is seeking young men 
who are anxious to enter the service, to obtain valuable 
instruction for which the Navy is so noted and to have 
the opportunity of seeing the world at Uncle Sam’s 
expense. 

Excellent opportunities are offered to young men 
who desire to become electricians or machinists by 
trade. Men between the ages of 18 and 35 and who 
have had a small amount of machine-shop experience 
may enter the service and go through a complete 
machinist’s course at the Machinist School, Charles- 
ton, S. C. Opportunity is also offered to men between 
the ages of 18 and 30 who desire to become electricians 
by trade, who have a theoretical knowledge of elec- 
tricity and who have had some practical experience in 
electrical work. Men enlisted in this branch of the 
service are given a complete course in electricity at the 
Electrical School, Hampton Roads, Va. 


COMMISSION SUSTAINS MINIMUM 
CHARGE ON CONNECTED-LOAD BASIS. 


The Pennsylvania Public Service Commission re- 
cently rendered a decision approving the minimum 
charge based on the connected load as charged by the 
State-Centre Electric Co., Bellefonte, Pa. The com- 
plainant in this case was a quarry company using a 
40-hp. motor but which only required 20 hp. for its 
present needs. The actual consumption of this motor 
amounted to between $10 and $15 per month, as it 
was seldom used, whereas the minimum charge was 
$40 per month. The company was willing to fix the 
minimum at 20 hp., but this was not approved by the 
Commission as it would be setting up a discriminatory 
situation as far as other customers were concerned. 
The company, after an investigation, reduced the min- 
imum charge for motors of from 5 hp. to 50 hp. to 
75 cents per hp. per month. The complaint was still 
pressed but was dismissed by the Commission upon 
the company putting the supplemental tariff into effect. 
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Linking Science and Art in Lighting 


Fifth* of Six Articles Dealing with Esthetic Interior Lighting— 
How the Lighting in Middle-Class Home Can Be Made Pleasing 
and Varied at Moderate Cost—Opportunities for Development 


By M. LUCKIESH 


Nela Research Laboratory, National Lamp Works of General Electric Co., Nela Park, Cleveland, Ohio. 


PART V.—LIGHTING OF A MIDDLE-CLASS HOME. 


sents a large field of lighting in which a great 

deal of educational and development work 
should be done. In the first place, residences of this 
class constitute the major portion of the residential 
lighting business; furthermore, householders of this 
class cannot afford to pay for independent expert 
assistance of a lighting artist. They put their trust 
in the fixture-dealer and they are entitled to reason- 
ably adequate assistance. The lighting of homes of 
this class is so important, so much neglected and so 
unintelligently or indifferently treated, that it appears 
worth while to include in this series of brief articles a 
simple discussion of the procedure adopted in a mid- 
dle-class residence. An attempt will be made to treat 
the details of importance and various correlations of 
other aspects of the interior with lighting. 


ae many reasons the middle-class home repre- 


LIGHTING OF THE DIFFERENT ROOMS. 


General Remarks.—There are eight rooms in the 
house under consideration: Living room, dining room 
and kitchen on first floor ; two bedrooms, den and bath 
on second floor ; two rooms on third floor. The house 
is generally Colonial in type. The ceilings are ap- 
proximately 8 ft. above the floor. The wall-covering 
of the living room, dining room, vestibule, stairway, 
and upper hall is the same throughout, being a warm 
light gray with a minute pattern simulating the effect 
of texture. The ceilings are a cream-white. This 
uniform treatment of the first floor in the small house 
has the virtue of apparently enlarging the rooms. The 
absence of decided color or pattern makes for a cover- 
ing that performs the true function of wall-covering 
in such rooms of the small home, namely, it serves as 


a background for decorative ornaments, furnishings — 


and lighting effects. The latter can be obtained in an 
extensive variety if the wall-coverings are of medium 
or fairly high reflection-factor. The woodwork in 
these rooms is stained a brown mahogany, with the 
exception of the cornices in the living and dining 
rooms, which are painted an ivory white of dull finish. 
Incidentally, a dull finish was used throughout the 
house which is not only desirable from the viewpoint 
of artistic appearance but from that of lighting. The 
finish upstairs is a dull ivory-white, with the exception 
of the den, which is finished in walnut, with moder- 
ately dark brownish wall-coverings. The wall-paper 
in the other rooms is more decorative but of small 
pattern in light tints and shades. The bathroom is 
ivory white. These general remarks will be supple- 
mented by a discussion of the lighting of individual 
rooms. 

Living Room.—This room is 14 ft. by 25 ft. with 
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*The first four of these articles appeared in the ELECTRICAL 
Review of Oct. 5, Nov. 2 and Dec. 7, 1918, and Jan. 4, 1919. 


an 8-ft. ceiling. It was considered that fixtures hung 
from the ceiling would rob the room of one of its 
delightful characteristics, that of apparent magnitude. 
Furthermore, a ceiling fixture must be placed accord- 
ing to the demands of symmetry which would result in 
a symmetrical lighting effect. The latter is consid- 
ered to be generally monotonous and inartistic and 
cannot be fitted into the esthetic scheme of furnishing 
and lighting without greatly restricting the possibili- 
ties. Brackets were considered as purely decorative 
highlights but were not installed except over the fire- 
place at one end of the room. .A bookcase and a stair- 
way door, respectively, flank the freplace and over the 
latter a receptdcle was installed. The brackets are of 
the Colonial type and are equipped with large plain 
etched opal bowls, 7 in. in diameter, and 10-watt 
frosted lamps toned a warm yellow-orange. These 
brackets are controlled by a switch near the stairway 
door and thus provide light on entering from upstairs. 
The brackets are not glaring, as is commonly the case 
owing to the large diffusing bowls and small lamps. 
Bracket fixtures should not generally be depended 
upon for purely utilitarian lighting, the lamps should 
be small and well shaded, and the light should be well 
diffused. It is impossible to avoid glare if the brackets 
are mounted on dark backgrounds. 


Fig. 1.—Day View of the Special Fioor Lamp for Giving Direct 
or Indirect Lighting or a Combination of the Two. - 


Two circuits were run to the center of the ceiling 
and these are controlled respectively by switches at 
the front vestibule and near the stairway door (oppo- 
site ends of the room). These circuits are not used 
but were installed for a central fixture in case it may 
some time be desired. Six receptacles are distributed 
in the baseboard and the room is lighted very largely 
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from these outlets by means of portables providing 
various effects. At the front end of the room (the 
opposite end from the fireplace) a decorative reading 
lamp is used on a library table. The receptacle to 
which this is attached is controlled by a switch at the 
vestibule door. Near the center of one long side of 
the room, a floor lamp (see Fig. 1), giving direct and 
indirect components of light, is installed and may be 
easily moved to suit the arrangement of furniture, 
which differs considerably in winter and in summer. 
It is generally placed near a comfortable divan and is 
used not only to flood the room with light on various 
occasions but as a reading lamp on others. From these 
portables and the two brackets a variety of effects are 
obtained. There are generally two or three small 
decorative portable lamps distributed about the room 
and used whenever they suit the fancy. Thus, with- 
out limiting the variety of effects, as would be the 
case with fixtures rigidly fastened to the ceiling, and 


Fig. 2.—Special Unit in Dining Room for Obtaining Three Dif- 
ferent Lighting Effects in a Reiatively Simple Manner. 


without detracting from the appearance of the room, 
a wide variety of lighting effects is obtainable. Fur- 
thermore, the portable fixtures are important elements 
in the furnishing and may be moved about to suit the 
householder. There is no desire to disparage the use 
of ceiling fixtures but in this case the result is much 
better without them. The generous supply of base 
receptacles is found to be a constant source of satis- 
faction. 

Dining Room.—This room is about 14 ft. square 
with a wide opening into the living room. It was de- 
sired to illuminate the table highly and generally to 
leave the remainder of the room in a dim flood of 
warm light; however, a degree of variety in tint and 
distribution of light was also hoped for. The “old- 
fashioned” dome would fill the first requirement but 
another type of fixture appeared appropriate. From 
the variety of glass bowls and shades available a com- 
bination was made which has much merit, especially 
when its simplicity is considered. This general scheme 
was described several years ago and the details of 
this unit are available elsewhere.* However, with the 
aid of the illustration and a few remarks, it is hoped 
that it will be proved that variety and definite results 
in lighting may be obtained very simply. The unit 
appears, to the casual observer, to be a semi-indirect 


*Page 141, “The Lighting Art,” by M. Luckiesh; McGraw-Hill 
Book Co., New York. 
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bowl (see Fig. 2). It is toned with a delicate ivory 
tint and has some ornamental designs in delicate 
colors. It is supported by silvered metal work and 
possesses two circuits controlled by wall switches. One 
circuit has four sockets in which 10-watt (warm yel- 
low) frosted lamps are placed as in an ordinary semi- 
indirect bowl. These supply direct and indirect com- 
ponents of light of low intensity and pleasing tint. The 
other circuit has one socket centrally located and 
equipped with a narrow opal shade about 7 in. long 
and with a 3'4-in. apperture (just visible in Fig. 2) 
which is fitted to a circular orifice cut in the center of 
the large bowl. The outside of this central shade is 
toned a warm yellow and the light from the central 
lamp which passes through the sides of the central 
shade is thereby tinted a charming color. The direct 
light from the central lamp escapes from the 3!4-in. 
orifice in the center of the outer bowl in the form of 
a cone and by means of the mechanism provided, the 
vertical position of the central lamp can be altered 
until the cone of light nicely covers the table. Several 
minor details are omitted from this discussion, but it 1s 
seen that by this scheme the table is brightly illu- 
minated ; the eyes are shielded from this intense beam; 
no glaring sources are visible to the eyes; by using 
the central lamp alone the indirect component is of 
low intensity and the bowl is of low brightness and 
warm tint; by means of the two circuits providing dif- 
ferent distributions of light three different effects can 
be obtained. 

A base receptacle is provided for appropriate elec- 
tric candlesticks on the buffet and another for various 
accessories. 

Kitchen.—It is 11 ft. square, has cove ceilings and 
is painted a warm gray of two shades—medium and 
light. An electric socket, equipped with a glass shade 
of extensive distribution, is placed at the center of the 
ceiling. This provides clearance which is not avail- 
able with the common arrangement of a combination 
fixture extending downward from the center of the 
ceiling. A combination wall-bracket is placed over the 
sink and a receptacle is provided over the work-table 
for various accessories. 

Den.—This is on the second floor and is Io ft. by 
14 ft. It is finished in walnut and the walls are cov- 
ered with a grayish-brown-grass cloth. Two wall- 
brackets with large opal bowls provide a general illu- - 
mination of low intensity. They are equipped, usually, 
with 10-watt lamps toned a yellow-orange tint. Two 
base receptacles are provided for portable lamps which 
are used for reading purposes. 

Bedrooms.—Those on the second floor are about 
14 ft. square. The wall-coverings contain small floral 
designs. A circuit to the center of the ceiling and con- 
trolled by a wall switch was provided in each room 
during the construction, but is not used. In all cases 
where the circuits are provided but not to be used 
initially their outlets were marked but sealed up when 
the house was plastered. A pair of wall-brackets 
about 51% ft. above the floor were placed in the posi- 
tion which had been predetermined for the dressers. 
For dressing tables these brackets would be located 
lower or two small decorative lamps would be placed 
respectively at each side of the mirror. The fixtures 
of silver finish were selected to harmonize with the 
other features of the chambers and the glass shades 
were decorated with colors similar to those in the 
wall-paper. In each chamber a base outlet was in- 
stalled where it would be most useful. These are used 
at present to connect small decorative lamps near 
the beds. 
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The chambers on the third floor each possess two 
outlets with simple fixtures appropriately placed and 
in each case a base receptacle is available. 

Bathroom.—The room is finished generally in 
ivory-white and the chief problem was to provide a 
satisfactory illumination at the mirror. There are two 
chief aims in such cases: (1) to direct the light upon 
the face in such a manner that there will be no deep 
shadows, and (2) to avoid annoying glare. These 
two aims are generally opposed to each other but the 
light surroundings in a bathroom make it possible to 
avoid undue glare. A small nickel-plated fixture was 
placed on each side of the mirror at a height of 5 ft. 
These may be equipped with opal shades, but in this 
case opal lamps were used bare with excellent results. 
A simple unit over the center of the mirror is not as 
satisfactory as the foregoing installation and, of 
course, a unit in the center of the ceiling does not illu- 
minte the face satisfactorily as a person looks into the 
mirror. It is necessary to illuminate the face for 
shaving purposes, etc., and this can be done without 
annoying glare and bad shadows by means of two 
units, one on each side of the mirror. 

Other Places in the House—Halls, vestibules, 
porches, etc., were generally illuminated by means of 
ceiling fixtures; in some cases enclosing diffusing 
glassware is used and in others open glass reflectors 
and bowl-frosted lamps are more satisfactory. A gen- 
erous supply of outlets are installed in the basement 
over laundry trays, over workbench, in toilet room, in 
fruit cellar, near the furnace door, and near basement 
entrance. These are very convenient and justify their 
existence daily. 


SPLENDID OPPORTUNITIES FOR OBTAINING PLEASING 


LIGHTING EFFECTS IN THE HOME. 


Owing to the diversity of the activities pursued in 
the home, residential lighting is one of the best fields 
for combining science and art. In larger houses the 
architect can design many features which may provide 
pleasing lighting effects. Owing to the importance of 
light in the home and its extensive possibilities, it 
should be the aim not merely to provide a definite 
unalterable lighting effect but to provide, by means of 
a generous supply of base receptacles, switches and 
circuits, a degree of variety in lighting effects which 
will make it possible to illuminate the various settings 
appropriately. This will insure against monotony and 
will bring to the householder the pleasures of appro- 
priate lighting for various moods and occasions. 

This broader view of lighting the home does not 
require elaborate special fixtures, because excellent 
results can be obtained by a closer attention to simple 
details. The householder’s interest is required if light- 
ing is to develop more fully in this direction. His 


interest will be obtained by supplying him with wiring, 


outlets, circuits, fixtures and lamps which provide 
interesting effects. Such effects are those which fit 
various moods and occasions. Until the householder’s 
interest 1s obtained by concrete results he will not 
appropriate adequately for lighting. Light in the home 
is only secondary to food and shelter but owing to his 
lack of education and of experience in this direction 
he views the lighting of the home indifferently and 
quite out of proportion with its importance and pos- 
sibilities. 
(To be continued.) 
Residential lighting is concerned more with effec- 


tiveness than with economy. Small units in larger 
numbers are more artistic than a few units. 
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EMPLOYMENT BUREAUS FOR RETURN- 
ING SOLDIERS AND SAILORS 
ESTABLISHED. 


» 


Special Branches of United States Employment Service 
Established in Chicago and Other Large Cities. 


The time has arrived when every employer can be 
of real service to the returning soldiers and sailors by 
offering them employment. 

In order to centralize the effort, an employment 
bureau in the Chicago district has been established 
under the direction of a National Council, co-operating 
with Red Cross, Y. M. C. A., Army, Navy, commer- 
cial, church, labor, farm and other Chicago organiza- 
tions. This employment bureau has available for in- 
dustrial enterprise a large part of the nation’s choicest 
manhood. Never before has there been offered a sup- 
ply of workers of such high class. Not only are these 
men physically fit and strong and full of initiative, but 
they have quick military snap, yet orderly power, the 
result of organized training and discipline. 

If the employers lose this chance to hire these men 
—to infuse their “pep,” clean-cut characteristics, their 
spirit to win—into their establishments, they miss the 
one great passing opportunity. 

Aside from the advantage the employer has in get- 
ting men of high quality, he also, by placing his orders 
for help with the Bureau, does his share toward pro- 
viding a means for the returning men to make up in 
part for the small pay and many hardships which they 
have experienced during their period of service. In 
many cases it will pay the employer to take a few more 
soldiers and sailors than he might have actual use for 
at this season, because the opportunity to get men of 
this character is a passing one, and it is good business 
to have plenty of help to handle the predicted ap- 
proaching prosperity. 

The United States Employment Service of the 
Department of Labor has established these Bureaus 
for returning soldiers and sailors not only in Chicago, 
but at other principal points throughout the country, 
and readers who reside at other points than Chicago 
should make use of their local Bureau. Orders for 
help from the Chicago district should be addressed to 
the Bureau for Returning Soldiers and Sailors, 58 
West Washington street. 


CHICAGO ELECTRIC CLUB HEARS MAJOR 
GRAY. 


The Electric Club of Chicago was addressed at its 
noonday meeting on Jan. 16 by Major Ainslie A. Gray, 
well known to our readers as the former managing 
editor of the ELecrricAL Review, who had a few 
days before been released from military service. His 
interesting and instructive talk touching on the accom- 
plishments of the Ordnance Department and the part 
the Chicago manufacturers so ably took in their share 
of the program eliminated any thought of petty criti- 
cisms on the part of his audience. 

He was followed by J. A. Davis, a very able 
speaker, who is serving the Government as a financial 
expert at a dollar a year. Mr. Davis’ talk dovetailed 
splendidly with Major Gray’s remarks and inspired his 
listeners with patriotic enthusiasm for the peace pro- 
gram and its opportunities. His concluding remarks 
carried a realization of the need of Americans to sub- 
scribe liberally to the Victory Liberty Loan when 
issued. | 
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Making the Electric Fan More Usetul 


Manufacturers and Others Advocating Year-Round Uses for 
Electric Fans— Merchandising Policies and Service—Call- 
ing Public’s Attention to Successful Miscellaneous Fan Uses 


introduced after electric lamps came into gen- 

eral use was the portable electric fan. It was 
not long after the electric motor was developed into a 
practical machine that it was found possible to make 
motors of small enough size to be fairly portable. 
Although clumsy and ponderable compared to pres- 
ent-day models, it did not take long to conceive that 
by attaching fan blades to the armature shaft 1t would 
be possible to make a convenient machine-driven fan 
to take the place of the old palm leaf and other tedi- 
ously hand-operated fans. About 1890 the first of 
these fan motors, as they were called in the early days, 
was introduced and met with instant popularity as a 
means of creating a cooling breeze in offices. 

From those early days electric fans have been 
rapidly developed in efficiency, portability, appearance 
and general utility; at the same time the price has 
been considerably reduced, except during the abnormal 
period of the war now drawing to a peaceful close. 
Throughout these 30 or so years the electric fan has 
remained primarily a means for creating cooling 
breezes during the relatively short torrid season 
of midsummer. It is true that other uses have been 
made from time to time, but the public has not known 
of them generally and has applied them to but a very 
limited extent. Articles have appeared on this sub- 
ject in this and in other electrical papers at various 
times, but manufacturers and especially dealers have 
until practically this year continued to feature the 
cooling action of the fan almost exclusively. 

Three special articles, each of two pages and en- 
titled “Making the Electric Fan More Useful,” were 
published in the ELECTRICAL Review of Feb. 16, April 
13 and June 15, 1918. These pointed out that in spite 
of its long use for cooling, the electric fan is still 
used inefficiently for this purpose in very many cases, 
and a few suggestions for increasing its efficiency for 
this service were given; other uses were also discussed, 
such as for aiding ventilation, for drying, for heating, 
removing frost from windows, advertising, etc., and a 
plea was made that fan producers and dealers study 
this entire subject, especially the miscellaneous uses, 
and bring the matter to the attention of the public. It 
was shown that general recognition of the fan as an 


O NE of the very first electrical appliances to be 


all-year-round appliance would not only increase the . 


utility of the device but also greatly increase its sales. 
It is gratifying to note that these articles were read 
with much profit by some of those interested in the 
fan business and that this year’s crop of manufactur- 
ers’ catalogs, leaflets and other trade literature on 
1919 fans for the first time shows advocacy of the 
general utility of this very useful electrical appliance. 


Two Opposing THEORIES OF MERCHANDISING 
ELECTRIC FANS. 


Regarding the sale of electric fans, as of many 
other electrical appliances, there are two almost dia- 
metrically opposing theories. The older one is to 
carry a modest stock of the more popular devices at 
practically all times, but make very little special effort 


to push the sale of any particular device at any time, 
that is, keep on hand what the public calls for and 
when the public calls for it without extra effort to 
stimulate seasonal sales. The newer and more ag- 
gressive theory is to make very strenuous efforts to 
sell particular appliances in special sales especially 
appropriate to the season, the idea being to move the 
stock quickly and clear the scene for another cam- 
paign. This latter plan has proven very successful im 
its volume of sales. Both plans have shortcomings, 
however, and a modification or rather combination of 
the best features of each is probably the most success- 
ful all round plan to follow. 

There are undoubtedly seasonal peaks of demands 
for most electrical appliances; some, in fact, like 
electric radiators, are distinctively seasonal. However 
the use of some appliances is greatly restricted if over: 
emphasis is placed on the seasonal campaign for their 
distribution. This is markedly true of electric fans, 
which would have come into more extended use if 
dealers had long ago began to call attention to their 
utility at other times instead of featuring them as a 
summer-time convenience alone. The summer de- 
mand, of course, will remain greatest but this is no 
reason why all fans should be hid from the dealer's 
store as if there were a law prohibiting their display 
or sale for anything but cooling service. In the articles 
above referred to suggestions were made to the dealer 
for keeping some of the other fan uses before the eyes 
of the visitors to his store, which can be done with 
little effort and in a small space as a rule. Its merit 
is that it brings to the mind of the purchaser the fact 
that his fan is not only an investment for a possibly 
brief spell of hot weather, but a convenience or almost 
a necessity for other seasons as well. 

The dealer may ask what advantage this is to him. 
He can readily see that the central station will gladly 
see the fan or any other appliance used every day 
instead of only occasionally, but how will this profit 
the dealer once the fan is sold? This is‘a simple mat- 
ter that progressive appliance manufacturers have 
already answered. The more use there is for any ap- 
pliance the more demand there is for it and the easier 
it is sold. Consequently manufacturers are coming 
to see the wisdom of more demand-creating general 
advertising and of calling attention to every possible 
utility to which the appliance can be successfully put. 
It is time, therefore, that dealers take cognizance of 
this fact and, while making the special fan sales effort 
in the summer, remember that a little effort at other 
times will produce still greater sales and also improve 
the load-factor or sales-factor of their selling organiza- 
tion. Instead of having a series of rather heavy peak 
demands followed by non-profitable lulls, the demand 
will be somewhat smoothed out or at least the lulls 
diminished if not eliminated. 

One of the interesting developments of last year 
was the placing of large orders for electric fans by 
various branches of the Government that were most 
active in the conduct of the war. The city of Wash- 
ington is quite warm during summer and usually there 
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is a relaxing of the strenuous work in the Govern- 
ment departments at that time. This was not possible 
last year, for every effort had to be bent to speedy 
prosecution of the war. It was realized that this could 
be done only by making working conditions as com- 
fortable as possible for the army of thousands of 
clerks and officials, else a marked lowering of their 
efficiency would result. Thousands of electric fans 
helped materially in keeping offices, hotels and living 
quarters fairly comfortable in spite of the crowded 
conditions prevailing. The same was also true in both 
the offices and quite a few of the numerous shops of 
munition plants, shipyards, mills, etc., that were turn- 
ing out the material to back up Pershing’s men at the 
front. Thus the fan was quietly doing its modest but 
yet important “bit” to help win the war. 

In hospitals the electric fan was also found in- 
dispensable. At a New York hospital careful experi- 
ments were conducted that showed that the vitality of 
patients in air that was kept in motion by means of 
electric fans was about 34% higher than that of the 
same persons lying in still air, in each case the same 
temperature prevailing. Although the fact had been 
known before that circulation of air promotes a more 
healthful atmosphere, this verification of the general 
statements made on this subject was very important. 
In the army base hospitals electric fans were con- 
stantly used to improve tHe health, comfort and morale 
of both sick and wounded soldiers, and also to force 
all unpleasant odors and smoke from the buildings 
and to keep a current of pure air in motion throughout 
the wards. 

Electric fans were used in many places where food 
was stored or displayed for sale to keep myriads of 
germ-laden flies from poisoning the food. An im- 
portant use advocated by the United States Food Ad- 
ministration last fall and also during the preceding 
year was as an aid in drying fruits and vegctables, in- 
stead of the customary methods of preserving them by 
boiling. In this way the stocks of sugar that other- 
wise would have been required were conserved for 
other much needed purposes. 

As an evidence of the recognition by electrical 
manufacturers that the fan has a much more general 
utility than was formerly realized is the fact that in 
its 1919 catalog of electric fans one of the leading 
makers has devoted two full pages to presentation of 
some of the facts mentioned above and calling atten- 
tion to the industrial, hygienic and other valuable uses 
of the fan. The statement is made that the electric 
fan is not a summer luxury but an all-the-year neces- 
sity. It heightens human efficiency where human eff- 
ciency is most needed. It is a material help toward 
industrial economy through its promotion of health 
and vigor in home, office and factory. It marks the 
co-operation of electrical science with the national 
will to make the present period of readjustment a 
prelude to the greatest industrial expansion in the 
history of the United States. 


CONCRETE EXAMPLES OF SPECIAL USES OF FANS. 


To many readers general statements have not 
nearly as much significance as the citation and illus- 
tration of definite concrete examples of what may be 
done by any apparently new proposed method. In 
other words they are like the man from Missouri who 
wants to be shown. A few instances may, therefore, 
be dwelt unon a little more in detail. 

One of these is illustrated in the accompanying 
sketch showing the installation of two ordinary desk 
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fans in one of the basement windows of the Chicago 
Post Office. The room in which this additional means 
of ventilation was found necessary is a very large one. 
It has a fairly high ceiling but the windows are placed 
so that their sills are approximately 7 ft. above the 
floor. A mechanical system of ventilation was pro- 
vided which proved inadequate in winter. The air in 
the room became close and stuffy and the efficiency 
of the many clerks employed therein was materially 
lowered. During the summer it was customary to 
open these windows wide and get considerable natural 
ventilation. It was found that in order to aid the me- 
chanical system in winter it would be necessary either 
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Using Two 16-in. Desk Fans on an Elevated Window Sill to 
Remove Vitiated Air from a Large Room. 


to provide additional exhaust fans or their equivalent. 

A considerable number of desk fans are employed 
in the building in the summer and as a rule these have 
been stored away during or before October, and again 
brought out in May. By fitting up a board approxi- 
mately as shown in the sketch and placing it in the 
opening when the lower sash was raised it was pos- 
sible to place these fans directly on the window sill 
and turned so as to blow outward, thus very materially 
increasing the removal of vitiated air. In this par- 
ticular room at least two windows have been fitted up 
in this way, and excellent results obtained. In other . 
rooms the same scheme is being used. Of course, 
such a use is not to be recommended in place of regu- 
lar exhaust fans that are usually placed in the upper 
sash of the window. In this case, however, the sills 
being high and the additional ventilation being needed 
only during winter when the desk fans were not in 
use, the plan works out very advantageously. 

There are numerous instances where ordinary desk 
fans can be utilized as aids to ventilation. Sometimes 
for blowing fresh air in they may be placed on the 
sill. Oscillating fans are a material aid to improved 
air condition, for they may be used to drive the air in 
the general direction of the exhaust outlets while at 
the same time stirring it up and keeping it in active 
circulation. This has been done successfully in many 
theaters, especially movie houses. 


Usinc AN ELECTRIC FAN TO KEEP WARM. 


An electric fan can be of such valuable assistance 
in heating a house that every house should have one 
as part of its heating equipment. There are a number 
of excellent uses for fans as money-savers for coal 
users, in these days, when coal is still so hard to get, 
as well as so costly. An electric fan actually saves 
money for the user, as it helps to do the job of heating 
the house by distributing more of the heat through the 
house and allowing less of it to slip away up the 
chimney. 
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Every householder, whether he is using a hot water, 
steam or hot-air system, can save money and coal. 
Let us suppose that a closed room is to be heated with 
a single radiator which receives its heat supply from 
a hot-water boiler. The effectiveness of that radiator 
depends on two things only: First, the rapidity with 
which heat is supplied to the coils in the boiler ; second, 
the speed with which the heat is carried away from 
the system into the room. l 

Naturally the first object is to get the water as hot 
as possible in the furnace and send it back from the 
radiators to the furnace as quickly and as cool as pos- 
sible. If it could be sent back at room temperature 
the system would be working at highest efficiency. 
Consider the things that happen while the room is 
heating. First, the air directly around the coils is 
heated; second, the heated air rises to the ceiling; 
third, a layer of hot air spreads over the room; 
fourth, it gives up its heat to ceilings, walls and sur- 
rounding air; fifth, it drops to the floor; and sixth, 
it flows back to the base of the radiator to begin the 
cycle all over again. 

There are only two ways by which the efficiency of 
a convection system of this sort can be improved. One 
is by adding more coils to the radiators, and the other 
is by increasing the speed of the circulating air, that 1s, 
by forcing a current of air past the coils to carry off 
the heat more rapidly. The first way involves more 
expense, the latter involves only a small investment in 
a fan, which can be used both summer and winter for 
many years. . 

In the case of a steam-heated house, the heating 
of a room is indicated both by the movement of air 
and by room temperature taken at the point farthest 
removed from the radiator. When forced circulation 
is introduced, the change made in the normal condi- 
tions is really surprising. 

An electric fan may also be used to increase the 
efficiency of a hot-air furnace. A furnace used to heat 
a seven-room house had four risers to carry hot air 
to the various parts of the house. Cold air was taken 


An 8-in. Fan Placed at the Cold-Air Inlet of a Furnace to 
Increase the Air Circulation. 
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from the basement. Normally this furnace could not 
keep more than three risers hot at a time and it seems 
that no amount of changing drafts could set things 


living Room Floor 


Three Different Positions in Which an Electric Fan May be 
Placed to Aid Furnace Heating. 


right. A good deal of coal was wasted in trying to 
keep the house warm until the owner hit on the plan 
of blowing the cold air into the heating jacket with an 
8-in. fan. The accompanying illustration shows this 
Westinghouse fan in service. There has not been the 
slightest difficulty since the new plan was adopted. 

The United States Fuel Administration for Illinois 
has prepared the second illustration showing how an 
electric fan may be placed in any of the three different 
ways to aid in accelerated circulation of the air 
through a furnace. If the side return is short and 
closed, as shown at (1) at the left, it is swung back 
and a short connecting piece is inserted into which the 
fan is placed. If the cold-air inlet is open to the base- 
ment and placed as at (2) at the rear, the fan is 
merely placed at the base of this inlet chamber. If a 
side inlet is provided with a removable slide as at (3) 
at the right, this slide is merely opened and the fan 
inserted to the position shown dotted. It may be 
necessary to place a block under the fan base to give 
it a firm support when setting it in a round pipe. 

These arrangements have no connection with and 
in no way effect the firing except that much of heat 
generated, which would otherwise go up the chimney, 
is by this method absorbed by the increased air volume 
passed through the jacket of the furnace and sent into 
the living rooms. The cost of current used is negligible 
compared with the coal saved, which varies from 10 
to 25%, and the circulation of heated air throughout 
the house is much improved. 

These are but a few of the uses of the common 
electric fan that are not well known to the general 
public. These and still other uses are bound to become 
more appreciated with time as they come more and 
more to the attention of both present and prospective 
users of fans. Some of these uses, such as for heat- 
ing, have been advocated for several years, but it took 
the stress of a bad coal situation during the war to 
emphasize their value. Likewise, the other as yet little 
employed uses will doubtless be forced to the front 
and be made available to the “man on the street.” It 
is not too optimistic a statement to make, now that the 
fan manufacturers are actively bringing the various 
non-cooling fan uses to the attention of the public, that 
before many years the fan will come to be as much 
used all the year round as any of the simpler elec- 
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Association of Electrical Inspectors 
- Discusses Post-War Problems 


Fourteenth Annual Meeting Considers Timely Inspection Problems 
— Conservation Through Standardization of Electrical Devices — 
Legal Status of Electrical Rules—Combined Fire and Safety Code 


HE Western Association of Electrical Inspectors 
opened its fourteenth annual or “post-war prob- 
lems” convention at the Hotel Sherman, Chi- 

cago, Jan. 28. This Association has established an 
enviable reputation in the past for progressiveness and 
the thorough manner with which ‘it investigates and 
renders decisions on various subjects. Its meetings 
therefore are of great interest not only for the amount 
of information which they bring out but because of 
the influence which they have upon the formation of 
the National Electrical Code and the various munici- 
pal codes which are based up this code. The meet- 
ing this year was even more interesting than those of 
previous years for it brought out in addition many 
problems which are especially important at this time. 
President L. Lucas, of Toledo, presided. 

At the opening session the members were wel- 
comed by Harry Miller, prosecuting attorney of the 
City of Chicago, who complimented the members on 
the work they were doing and the high esteem with 
which the electrical inspector has come to be regarded. 
C. K. Cregier, first vice-president of the association, 
responded. Following this President Lucas briefly 
related the activities during the past year and the 
report of the Executive Committee and that of the 
secretary and treasurer were presented by William S. 
Boyd of Chicago. : 


Mr. PIERCE’S ADDRESS. 


Dana Pierce, of New York City, chairman of the 
Electrical Committee of the National Fire Protection 
Association, then addressed the members on the sub- 
ject, “The Making of Electrical Rules.” Closely asso- 
ciated with the formation of rules since the introduc- 
tion of this work, Mr. Pierce is especially well qualified 
to explain it. In introducing his subject the speaker 
briefly reviewed the history of this work from the time 
of its origin to the present efficient methods by which 
it is accomplished. 

The formation of rules governing the installation 
of electric wires was started by the insurance organ- 
izations about 20 years ago. At first these rules were 
compiled independently by the various companies but 
the wide diversity of the requirements of the various 
codes soon demonstrated that they were unsuited for 
this work. This led to the formation of the Under- 
writers’ National Electrical Association, an organiza- 
tion composed òf a group of self-appointed men inter- 
ested in inspection work. This organization was not 
vested with any authority and its rulings were often 
vague and indefinite, but the personal qualifications of 
its members soon brought it consideration and respect. 
In torr the Electrical Committee of the National Fire 
Protection Association was formed, composed of rep- 
resentatives of the following associations: American 
Electric Railway Association, American Institute of 
Flectrical Engineers, Associated Factory Mutual Fire 
Insurance Companies, National Association of Elec- 


trical Inspectors, National Board of Fire Under- 
writers, National Electric Light Association and the 
National Electrical Contractors’ Association. The 
rules of this committee, now commonly known as the 
National Electrical Code, are the most generally 
adopted and recognized rules of any set of engineer- 
ing rules in the world. 

As proof of this statement, Mr. Pierce referred to 
the existing conditions in England. Although a set 
of wiring rules has been compiled by the British Insti- 
tution of Electrical Engineers, many of these rules are 
too general and their application is largely a matter of 
individual opinion. There are no definite universal 
specifications governing the manufacture of different 
fittings and appliances, and the fact that different 
specifications are required in various cities makes this 
problem more bewildering. The electrical consulting 
engineer usually makes his own specifications and 
rules and the result largely depends upon the quali- 
fications of this man. That this condition is allowed 
to exist is probably due to the different types of build- 
ing in England and the absence of the rapid growth 
of communities and new buildings. 

In the developing and forming of rules two dis- 
tinct and apparently opposing factors or tendencies 
enter and both must be considered. The first factor 1s 
the attitude of the inspector and others in similar 
positions to provide greater strength, more protection 
and less possibility for danger. The other is the engi- 
neer’s, contractor’s and manufacturer's viewpoint to 
develop new, more efficient and less difficult methods. 
The tendency of the first is to be conservative and 
maintain at all costs the highest standards—the second, 
to expand and provide easier and cheaper methods of 
installation. Both of these factors are essential and 
both must be given consideration. Mr. Pierce also 
commented upon the growing need of electrical in- 
spectors who have sufficient engineering knowledge to 
distinguish between a proper and improper installation 
and who are capable of viewing the subject from both 
the engineering and inspection standpoint. 


C. W. BascockK EXPLAINS VALIDITY OF ORDINANCES. 


Mr. Pierce was followed by Charles W. Bab- 
cock, assistant city attorney of Milwaukee, Wis., 
who spoke on “The Validity of Ordinances Regulating 
the Sale of Electrical Devices and Material.” Mr. 
Babcock explained the necessity for careful inspection 
and the general tendency of state governments towards 
making the electrical inspector a civil service employe 
and the licensing of electricians and contractors. 

The right of a state or civil government to en- 
force ordinances governing the installation of electric 
wiring is received from what is known as the “police 
power” which provides that such governments may 
make certain laws which safeguard the life, health 
and happiness of their citizens. The principal feature 
to be guarded against in drawing up such ordinances 
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is not to be unreasonable or have rules which are not 
practical and not to include rules which restrict the use 
of certain types of apparatus to the exclusion of other 
makes. Mr. Babcock also explained that such gov- 
ernments may be held lable for damages which may 
occur from conditions which a person with ordinary 
knowledge would know are hazardous. Such govern- 
ments may also place a certain tax or fee on inspec- 
tions, the revenue from which is devoted solely to the 
maintenance of the inspection department but which 
cannot be used in any other way. Ordinances should 
also have a so-called “blanket clause’ in addition to 
the specialized details for prosecuting offenders. Such 
a clause, it was pointed out, will enable the authorities 
to make a general charge of violation with a reason- 
able assurance of proving the case and which will only 
embody one offense, whereas, if only specialized detail 
offenses can be charged, several must be made and 
probably several independent fines must be paid. 

The same authority which gives the municipal or 
state government the right to make laws governing 
installations also grants it permission to license elec- 
trical contractors or journeyman wiremen. However, 
it is illegal to make a rule which legislates a man or 
firm out of business and this fact must be recognized 
when drawing up the ordinance. Mr. Babcock also 
advised the members not to embody in such ordinances 
the National Electrical Code as such, but to formulate 
their own rules based on the Code. 

The sale of substandard and unapproved devices 
in a certain district for use outside of that district, 
according to Mr. Babcock, cannot be controlled. The 
question of controlling such sales by licensed dealers 
by revoking the license is still open, as such steps have 
not been attempted thus far. l 

J. B. MacNeil, of the Westinghouse Electric & 
Manufacturing Co., then addressed the members on 
the “Economy of Small Capacity Circuit Breakers.” In 
his paper, which will be reproduced substantially in 
full in a later issue, Mr. MacNeil brought out very 
clearly the different features of the modern types of 
circuit breakers and the methods of determining the 


proper sizes of them. 
CONSERVATION THROUGH STANDARDIZATION. 


At the afternoon session W. H. Merrill, president 
of the Underwriters’ Laboratories, opened a sympo- 
sium on “Conservation by Standardization.” He took 
as his subject, “Its Practicability Proved Under War 
Conditions” and spoke particularly of the work of the 
Conservation Division of the War Industries Board, 
directed by Mr. Shaw. The success of this work was 
due chiefly to conferring directly with the industries 
concerned, these being called on to advise the Govern- 
ment as how best to eliminate much waste of material 
and effort in producing special types and sizes of prod- 
ucts that were purely attempts to create competitive 
goods. The war service committees of the industries 
reported that most manufacturers were not really 
anxious to make these extra types and sizes but did so 
frequently to please some particular salesman or cus- 
tomer. In the electrical industry it was found that 
knife switches and fuses were already well standard- 
ized and superfluous types did not exist to appreciable 
extent. Of course, the primary object of this stand- 
ardization was to reduce the demand for raw materials 
and labor to the greatest reasonable extent so as to 
release these for the actual needs of the war. 

Mr. Merrill said he was glad that the end of the 
war prevented consummation of the attempts to sub- 
stitute iron for copper in knife switches and other 
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electrical devices. As to standardization, he felt that 
what had been accomplished was of permanent good 
by its restriction of the evidently superfluous, but that 
it was not advisable to push standardization too far 
and thus choke off progress and useful development. 

F. S. Wilhoit, of the Cutler-Hammer Manufactur- 
ing Co., reviewed in more detail the work of the Gen- 
eral War Service Committee of the Electrical Indus- 
try in co-operation with the War Industries Board. 
It was found best to try to eliminate superfluous types 
and sizes and much was accomplished in this line. For 
instance, about 80 of the 100 odd different types of 
sockets and receptacles could be dropped. A standard- 
ization committee of the War Department also began 
to take up this work independently, but finding that the 
War Industries Board was already working it out, a 
co-operative arrangement was effected successfully. 
The work was therefore greatly facilitated. Efforts 
were begun to develop interchangeability of motor 
equipment. Recommendations were made for certain 
eliminations in control equipment, standardization of 
meter loops, switchboard instrument connections, and 
nearly 70% of small electrical devices were suggested 
to be dropped. It was further suggested that about 
80% of conduit fitting types, 60% of dry cell types, 
85% of ordinary panels and switchboards and 75% of 
safety panels be eliminated. Fan motor types and 
sizes were greatly reduced shortly before the close of 
the war and substitution of sheet steel was made for 
brass in blades and guards. Heating devices were also 
reduced in sizes and types. 

The wire and cable manufacturers suggested the 
most radical innovation by making up stranded cables 
with only standard B. & S. gauge wire instead of 
using a large variety of special wires for the strands; 
it was estimated that it would be possible to reduce to 
one-third the amount of copper stock formerly tied up 
on this account. These latter suggestions were op- 
posed by some power engineers. In general, the stand- 
ardization and conservation work that was effected 
was based entirely on the recommendations of the 


organizations of the electrical industry. Much of the 


work was actually carried out on orders of the War 
Industries Board whose authority was terminated at 
the close of the year. However, at the suggestion of 
Secretary of Commerce Redfield, committees are now 
working for a continuation of the program during the 
readjustment period. | 

C. H. Roth, secretary of the Electric Power Club, 
briefly reviewed some of its activities, especially as to 
standardization. The club was formed in 1g1o and 
has as its membership 90% of the manufacturers of 
motors and generators, controllers and transformers. 
These producers manufacture 98% of the total output 
in these lines. The club has steadily been working out 
standardization problems and has some 30 committees. 
Throughout the work of the club it has been found 
that co-operation between the manufacturers and the 
purchasers of their product was beneficial to all. He 
believed that co-ordination of the ideas of engineers. 
manufacturers and inspectors would bring about the 
best results. Standardization through restrictive rules 
that would bring hardship and retard development 
should be prevented. 


COMBINED ELECTRICAL FIRE AND SAFETY CODE. 


One of the most important subjects before the con- 
vention was introduced by the address of Morton G. 
Llovd, electrical engineer of the Bureau of Standards. 
on the subject, “The,Combined Electrical Fire and 
Safety Coded'tiz There are three groups of electrical 
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inspectors, first, those representing insurance interests ; 
second, inspectors of municipalities, and third, inspect- 
ors of operating utility companies. The interests of 
nearly all these inspectors are concerned as much with 
prevention of accidents as with prevention of fre. Up 
to a few years ago the only electrical rules were those 
of the National Electrical Code, which were designed 
primarily for fire prevention. Recognizing the need 
for rules to promote electrical safety, the Bureau of 
Standards undertook, after careful investigation and 
very many conferences, the drafting of the National 
Electrical Safety Code, which was published in No- 
vember, 1916. 

The question has recently been raised whether it is 
better to continue both these two codes or try to com- 
bine them into one for the benefit especially of the 
inspectors of municipalities who are under legal as 
well as moral responsibility to promote safety as well 
as prevention of fire. The Bureau of Standards has 
received requests from many municipalities to make 
an effort to combine the two codes for this purpose, 
and during the past year earnest work has been done 
on this as an experiment. B. H. Glover, of the Under- 
writers’ Laboratories, and several engineers of the 
Bureau worked out a combination code of which copies 
were sent out to municipal authorities of the larger 
cities for opinions and criticism. 

Before going further on this work it was desirable 
to have a number of questions answered, among these 
being: Is such a combined code needed? Will elec- 
trical inspectors use it? Is the present attempt at com- 
bining the codes suitable? Should effort be made to 
stick closely to the exact, present requirements or not 
only harmonize the rules but also revise them? Should 
this tentative combination code be finished and pub- 
lished? Speaking of the enforcement of the combined 
code, Dr. Lloyd said that the administrative difficul- 
ties will probably be no greater than to apply two sep- 
arate codes, rather will these difficulties be dimin- 
ished. He believes there will be little trouble from 
conflicts between the two original codes since there are 
but few conflicting requirements, and these deal chiefly 
with permissible alternatives that probably can be 
harmonized. 

As now drafted in preliminary form the combined 
code rules relate only to the wiring of buildings. Part 
30f the N. E. S. C. is being combined with Class C 
rules of the N. E. C. Likewise, Part 1 of the N. E. 
S. C. could be combined with Class A or station rules 
of the N. E. C. The grouping and arrangement of 
the rules is quite different from that followed in either 
the safety or fire codes. An earnest effort was made 
to bring about a more logical arrangement. The sub- 
jects taken up in the different sections are substan- 
tially as follows: Scope and application; general rules 
as to protective features; rules on grounding; service 
entrances ; roughing-in work on conduits, raceways, 
etc.; installation of wires and their protection; 
switches, cutouts and panelboards; lighting fixtures, 
including signs; heating devices; motors and motor 
applications; theaters, including motion-picture equip- 
ment: garages; wiring of circuits exceeding 750 volts ; 
signal svstems ; generating and substations. The Class 
D rules of the N. E. C. have not been taken up yet but 
could readily be taken in bodily. The Class F rules 
on marine work have not been considered. Consider- 
able freedom was taken in slight changes in the word- 
ing of the rules wherever clearness required it. Ina 
few cases the requirements of the rules were slightly 
extended and in a few instances old rules of the fire 
code that have become obsolete and have practically 


ELECTRICAL REVIEW 


enforce any rules. 


179 


never been enforced were dropped. No effort was 
made to adopt any new rules or radical innovations, as- 
it was not considered the function to take up the mat- 
ter at this time. Dr. Lloyd felt that this work should 
be left to the Electrical Committee of the National 
Fire Protection Association, which revises the Na- 
tional Electrical Code. 

Thomas E. Barnum, of the Cutler-Hammer Manu- 
facturing Co., presented some discussion on behalf of 
Arthur W. Berresford, vice-president of the company, 
who felt that there were some objections to adopting 
a combination code at the present time. First, there is 
a difference in theory between the safety code and the 
older code. Fire prevention can be definitely measured 
in dollars, whereas at the present time it is impossible 
to measure accident prevention in this way. There- 
fore, the tendency is to be much more strict regarding 
the latter. The N. E. C. contains specific rules evolved 
from long practice. When the N. E. S. C. is 
developed to similar definiteness, then it will be time 
to combine the two codes. It was felt information 
should be available as to the plan for revising the com- 
bined code and whether conferences will be held 
before revision is effected. Other questions arising 
are: Who will make the changes? Will the new code 
supplant the old codes? Will the Electrical Commit- 
tee, N. F. P. A., disband? Are devices to be tested 
for both fire and accident by the same laboratory ? 
Manufacturers are heartily in accord with the safety 
code. Many times, however, an installation can be 
made more safe while it is being put in instead of | 
putting additional safety requirements into the ap- 
paratus itself. The matter needs much more study 
lest electrical devices be made much more expensive 
to the public. Therefore it was felt that at present it 
would be unwise to combine the two codes, but better 
to let them continue separate. 

Replying to questions, Dr. Lloyd said that the 
Bureau of Standards has no administrative power to 
It is in position only to help draft 
standard sets of rules with absolutely no commercial 
or personal interest involved. The results of its work 
must stand entirely on their merit. It is not planned 
that the present combined code will displace either the 
safety or the fire code. : 

Ben. Clark expressed the opinion of not only the 
Detroit but other municipal inspection departments 
that there was an urgent need of a combined code for 
municipalities. The Detroit local code included some 
40 special safety rules that were not included in the 
N. E. C. He felt, as practically all municipal inspect- 
ors that he had consulted feel, that it would be best 
for all concerned to have a combination code. This 
would be a great help to the municipal inspector, to 
the contractor and to the journeyman. 

V. H. Tousley, chief electrical inspector of Chi- 
cago, said he recognized the need for a combined code 
to municipal inspectors. He believed that this was the 
most important subject before the convention. He 
had found that many parts of the safety code were 
not worded definitely enough for practical application. 
Therefore, he felt that it would be desirable to go 
rather slowly before formally adopting this present 
combined code. 

Dana Pierce said that there were two questions 
involved: First, is the utility of the combined code 
recognized? Second, is the present status of safety 
rules such that they can be included in a combined 
code? Speaking not as the chairman of the Electrical 
Committee, N. F. P. A., but giving his own personal 
opinion only, heofeltthat the\answer tothe first ques- 
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tion is “Yes” but to the second “No.” Hundreds of 
_ questions are coming up as to the best practice in 
safety protection and in the proper wording of safety 
rules. Both manufacturing and operating companies 
are very doubtful as to the practicability of going too 
fast in combining the two codes. 

On motion, the association decided not to go on 
record as favoring the present combined code. 

At the conclusion of this session, William H. 
Blood, assistant to president, American International 
Shipbuilding Corporation, Philadelphia, presented a 
very interesting and profusely illustrated lecture on 
the building of and on the work being accomplished 
at the Hog Island shipyard, the largest in the world. 


WEDNESDAY MORNING SESSION. 


The Wednesday morning session was devoted to 
the reports of various committees punctuated with 
interesting talks by F. A. Barron and D. W. Ellyson 
of the General Electric Co. Mr. Barron spoke of the 
advantages of “Time Lag in Motor Protective 
Devices.” The ordinary fuse has many disadvantages 
as a protection for smaller motors. In order to allow 
the heavy current required in starting motors or when 
heavy overloads are encountered these fuses must 
necessarily be considerably larger than the running 
requirements:of the motor warrant. Therefore small 
continuous overloads which are more liable to damage 
the motor than extreme momentary overloads are not 
protected against. The advantages of a time-element 
feature which can be embodied in a fuse plug are evi- 
dent. Mr. Barron then explained the features of the 
new plug recently perfected by the General Electric 
Co. and which contains this very desirable feature. 

Mr. Ellyson described the features and advantages 
of the automatic substation with particular regard to 
its conservation features. These stations as used by 
various interurban traction companies have proven 
very successful, for in addition to the fact that no 
attendant is required, they are much quicker and more 
positive in action than the hand-operated station. 
These stations contain in addition to the transformer 
a synchronous converter and the auxiliary control 
apparatus. This control apparatus consists of a con- 
tact-making voltmeter which actuates, when certain 
limits are passed, the drum control by which the sig- 
nals, starting apparatus for the connector and line con- 
nection switches are operated at the predetermined 
intervals. The machine is protected against dangerous 
overloads by three sets of grid resistances which are 
automatically put in series in the line and which limit 
the load on the machine to 150%. As this load would 
injure the machine if left on for any considerable 
length of time, a thermostat is mounted on the resist- 
ances which will cut off the apparatus after such a 
load has been on for about two hours. There are 
numerous other protective features to this equipment 
such as devices to prevent the machine from “running 
away” and for fixing the polarity of the equipment 
before connecting it to the line. All operating parts 
are interlocking to prevent the one operation from 
starting before the previous one is completed, but the 
failure of no single device will put the station out of 
service. 


REPORT OF COMMITTEE ON UNDERGROUND SYSTEMS. 


F. F. Sengstock, of Chicago, read the report of 
the Committee on Underground Systems which con- 
tained much information of interest. The question of 
standardizing underground systems has never been 
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widely discussed and the committee found many dif- 
ferent methods in use, all of which lead to compli- 
cated data as regards service, cost of installation and 
repair. The committee investigated several different 
systems, and although all are in working condition at 
present, there is some doubt that the length of service 
of some of the systems will be satisfactory, but it 1s 
safe to say that others will stand up indefinitely under 
very severe conditions. 

One of the most important findings was that the 
much mooted question of lead-sheathed cable for un- 
derground work is more or less overworked and its 
value overestimated. Although the lead sheathing is 
placed on the cable to prevent moisture reaching the 
insulation many breakdowns and blowouts have oc- 
curred where moisture has penetrated the lead. It is 
almost impossible to obtain a long run of cable in 
which the lead sheath is uniform throughout, and in 
putting in the cable mechanical injury, plus a certain 
amount of stretching, will tend to weaken the outer 
sheath. The insulations used under lead sheathing, 
such as rubber and cambric tape insulation, and in 
telephone and signal work, paper insulation, are 
always subject to this seepage of moisture and under 
these conditions no insulation, except rubber in the 
best of condition, will stand up, and even rubber will 
often deteriorate and break down in a short while. 
The committee found that cables, specially insulated, 
have given service for many years without break- 
down, even when subject to a great deal of moisture 
and under conditions where strong alkaline waters and 
heavy traces of ammonia salts were present. Under 
these conditions it is safe to say that lead will not 
stand up. 

Lead-sheathed cable made up and then steel-taped 
has been used extensively in park systems and for 
street lighting with fair success, but the question of 
placing this in the ground, where subject to alkaline 
water and ammonia salts, again shows it will break 
down. Considerable moisture having salt in solution 
has also broken down this combination. 

The committee also presented several suggestions 
for construction of underground systems which were 
the result of very thorough investigation on this phase 
of the work. 


REPORT OF COMMITTEE ON NATIONAL ELECTRICAL 
CODE. 


The report of the Committee on National Elec- 
trical Code was presented ‘by Chairman F. D. Varnam 
of St. Paul, Minn. The following recommendations 
for changes in or amendments to the Code were intro- 
duced: 

1. Rule 7o-d, paragraph 2. Strike out all words 
after “insulating material” in fourth line, and change 
to read as follows: 


“There must be an air space of at least one inch between 
any enclosed fuse or current-carrying part and the door, unless 
the door is lined with an approved insulating material, when 
the air space must not be less than one-half inch.’’ 


An air space of 4 in. between current-conducting 
parts and metal doors is not considered sufficient, espe- 
cially where large doors are used. Failures have been 
noted in such cases where this spacing has been used. 

2. Rule 25-d. Omit the fine-print note after this 
rule and add the following: 


“Must not be attached to lighting fixtures, but special out- 
lets must be provided having an approved switch, plug con- 
nector and a red signal light which will plainly indicate when 
the switch is in the ‘on’ position.” 


3. Rule 8-c. Insert at the end of first paragraph 
after the words “is given in writing,” the following: 


“All switches used for this purpose>must be of an approved 
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externally operated enclosed type arranged to completely enclose 
all bare current-conducting parts.” 


4. Rule 32-h. Change to read as follows: 


+e è> * “Must where passing through meta! covers of outlet 
boxes or similar fittings, be protected by approved bushings of 
insulating material designed for the purpose.” © > * 


This change is intended to prohibit the use of un- 
bushed covers, and covers having metal bushings at 
such outlets. 

5. Rule 59-c. 
as follows: 


e +> > “Metal fittings including conduit outlet box covers 
designed for bringing conductors from metal conduit to exposed 
wiring must be provided with non-absorptive, non-combustible 
insulating bushings which, except with flexible cord, must sep- 
arately insulate each conductor.” * * è 


6. Rule 59-b. Strike out the fine-print note and 
change to read as follows: 


e è> ©% “Must be well galvanized or otherwise properly 
coated Inside and out with conductive material such as tin or 
zinc to prevent oxidation.” © * œ 


7. Rule 28-d. Strike out the fine-print note at the 
end of this section and insert in its place the following, 
making the rule positive: 


e e * “Outlet boxes and fittings having a conductive coat- 
ing must be used in order to secure a good electrical contact at 
al] points throughout the conduit system.” * * * 


After considerable discussion in which the ques- 
tions were viewed from all angles, the association ac- 
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Previous to Section E, a note should be inserted 
recommending that power for light, heat and station- 
ary motors be taken from a commercial light circuit, 
where possible, and installed in accordance with the 
requirements of the class. 


The following should be added to Rule 40, Sec. f 1. 
“Sufficient capacity in lightning arresters should be pro- 
ee but not less than one arrester for each 1000 feet of 
track.” 


The committee also introduced for consideration 
the following suggestion covering the protection of 
trolley wires in car houses and yards which was 
brought up by Mr. Markel, a member of the com- 
mittee. 


That a line breaker be installed in each track trolley wire 
ae entering car house, or at the point of divergence. in car 
yards. 

Each track trolley wire to be fed independently and con- 
trolled by an approved cut-out and jack-knife switch so arranged 
that each track trolley wire may be cut out independently of 
any other track. 

Switches and cut-outs shall be grouped in a weatherproof 
cz Linet located on outside of building in a readily accessible 
place. 


It was pointed out that the adoption of such a rule 
would permit the rolling stock to be moved out of 
such houses in case of fire in some other section. The 


C. K. Cregier, President-Elect. 


cepted the first, third, fourth and fifth recommenda- 
tions. The second, which referred to outlets provided 
for flatirons, was rejected after it was demonstrated 
that such a rule would probably serve to increase the 
use of these appliances on fixtures not designed for 
them. The sixth and seventh were referred back to 
the committee for further consideration. 


REPORT OF COMMITTEE ON ELECTRIC TRACTION 
SYSTEMS. 


The report of the Committee on Electric Traction 
Systems was presented by Frank R. Daniel, chairman 
of the committee. The following changes in Rule 41 
of the National Electrical Code, governing the installa- 
tion of wires in car houses, were advised: 


_ Paragraph A to read, “All trolley wires inside of build- 
ings shall be securely supported on insulating hangers at- 
tached to a wood troughing, which shal! be not less than 
}2 inches in width, with side strips extending at least 2 inches 
below the bottom surface, and the whole painted with a 
moisture-repelling insulating paint.” 

Paragraph C to read, “Feed wire supplying current to 
the trolley wire shall have a carrying capacity sufficient that 
all cars on the longest track in the barn may be put into 
operation simultaneously without unduly over-heating the 
feed wire or injuring the insulation of same.” 


F. L. Lucas, Retiring President. 


Wm. S. Boyd, Secretary and Treasurer. 


present rule requires all trolleys in houses to be con- 
trolled from one switch and in the event of a fire when 
such switch is opened it is impossible to remove the 
cars and other equipment then in the house. This and 
the other recommendations were referred to the Code 
Committee. 

The report of the recently created Committee on 
Public Safety was read by W. S. Boyd in the absence 
of the chairman, F. O. Evertz. The committee realized 
that much of its work must be along educational lines 
as the matter of public safety is altogether psycho- 
logical. Some improvements can be made in safety 
conditions, however, by improving electrical fittings 
in a manner which will be conducive to the best results 
obtainable under the present status of utilization. The 
manufacturer must-be appealed to for such assistance 
as he may see fit to render. Municipal and state 
authorities should be approached, so that proper statu- 
tory regulations may be adopted, which will make 
mandatory, safety measures for those who of them- 
selves will not otherwise protect life and property. 

The National Government has published several 
circulars which have been adopted by a number of 
safety commissions in their respective states, but there 
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has not been any concerted action taken by anyone to 
center on a certain set of standards, and see that they 
are given a tryout. It was recommended that should 
Western Association of Electrical Inspectors get back 
of one set of rules, for example, Circular 54 of the 
United States Bureau of Standards, and each inspec- 
tor endeavor to have this circular adopted by his 
respective municipality or state, and influence the 
Board of Education in his respective district to devote 
some time to the reading of its contents in the classes 
conducted in their various schools. 

The committee also suggested that immediate prac- 
tical results could be obtained through a more rigid 
observance, by the inspectors, of Rule 15A of the Na- 
tional Electrical Code, as the grounding of primaries 
and secondaries is a prime safety factor, and often 
insufficient attention is given to the grounding of con- 
duit, surface raceway or armored cable systems. The 
grounding of motors and metal cases for enclosure of 
electrical apparatus is sometimes entirely lost sight of. 
Every inspector was urged, therefore, to give this por- 
tion of the National Electrical Code the closest 
scrutiny and ascertain if he has been negligent in 
enforcing any portion of this very important feature. 

In addition, open knife switches or cutouts should 
not be tolerated and safety switches should be used 
where practicable, and when these cannot be used, 
enclosures having a self-closing door, preferably un- 
der lock and key, should be substituted. Dead-front 
panelboards can be used to great advantage in nu- 
merous locations where the least liability of moisture 
exists, or the grounding of the human body is possi- 
ble. Open cleat receptacles, or rosettes, installed on 
low basement ceilings should be immediately con- 
demned. 


REPORT OF COMMITTEE ON DEMAND FACTOR. 


The report of the Committee on Demand Factor 
was presented by Chairman G. W. See of Minneapolis, 
Minn., and brought out the relation of the demand 
factor to the connected load on a wide variety of 
installations. These demand factors vary consider- 
ably in the different installations, apartment houses 
showing a demand factor of from 32 to 40%, theaters 
about 22%, ice manufacturers 77%, department stores 
59%, printing shops 50%, shipyards from 60.5 to 
77%, foundries and iron works from 60 to 100%. As 
these demand factors are based on the connected load 
only, they only effect the main feed wires which form 
such a small portion of the total wiring that the 
saving, if they were adopted, would not be very great. 
The compilation of demand factors governing the 
demand of sub-feeders is, of course, very broad and 
the committee requested that the entire association 
co-operate with them in determining these factors. It 
was pointed out that the aid of the central-station 
companies. the Electric Power Club and National 
Electric Light Association might prove very useful 
and the members were further asked to attempt to 
secure this help. 

The discussion which followed the presentation of 
this paper brought out the fact that in many cities the 
inspection authorities had been paying considerable 
attention to this question and had adopted methods 
which would allow stich demand factors to be taken 
‘nto consideration, although no set rules had been 
drawn up. For example, in several places ranges. 
welders, cranes, elevators and similar installation had 
been made basing the size of the conper conductors 
on the demand factor rather than on the conected load 
and no trouble has yet risen from such installations. 
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V. H. Tousley, of Chicago, then explained that in 
determining such demand factors three factors must 
be considered. First, the demand ; second, the heating 
of the conductors, and third, the application. He 
pointed out that in a series of tests which have recently 
been completed it was found that for many installa- 
tions where the load was of an intermittent character, 
a load of twice the size as that permitted in the Code 
rules might be applied without any deteriorating effect 
on either the copper or the insulation. It was further 
pointed out that the accurate determination of such 
factors which would permit their being adopted by the 
Code would be of inestimable value to the entire field 
and the members were urged to apply themselves to 
this work that this might be accomplished. 


Report oF COMMITTEE ON CONSTRUCTION AND IN- 
STALLATION OF ELECTRIC SIGNS. 


This committee, the report of which was read by 
Oscar M. Frykman, chairman, recommended the en- 
forcing of a rule requiring that the feed wires for 
signs be entirely in conduit. It was pointed out that 
present practice, permitted in many places, of allow- 
ing a short open run between the termination of the 
conduit and the sign was inadequate. That such a 
rule would not work any severe hardships on the 
manufacturer, contractor or public was shown from 
the fact that several cities had had such rules in effect 
for some time and no evil effects were apparent. 


OTHER COMMITTEE REPORTS. 


The reports of the Committee on the Installation 
and Operation of Induction Motors and the Commit- 
tee on Rubber-Covered Wire presented by K. W. 
Adkins and Victor H. Tousley, respectively, were very 
interesting and contain much information of value to 
the entire field. The reports of these committees. 
together with an address by A. R. Small, of Chicago, 
on the contemplated changes by wire manufacturers, 
together with a brief summary of other inspectors: 
problems will be reproduced in an early issue of the 
ELECTRICAL REVIEW. 


VISIT TO UNDERWRITERS’ LABORATORIES AND 
BANQUET. 


On Wednesday afternoon the members visited the 
Underwriters’ Laboratories, where a number of tests 
on electrical equipment and a fire test on wired glass 
windows were made. 

In the evening a complimentary banquet was ten- 
dered the members at the Morrison Hotel by the dif- 
ferent electrical interests of Chicago. This banquet 
was one of the best attended banquets held by the 
industry in Chicago and considerable praise was given 
to the Entertainment Committee for the delightful 
manner in which it was arranged and carried out. 
Thursday noon the members attended the weekly 
luncheon of The Electric Club of Chicago. 


ELECTION OF OFFICERS. 


The election of officers resulted in the following 
being selected for the ensuing year: President. Cof 
Cregier, Chicago; first vice-president, K. W. Adkins, 
Kansas City, Mo.; second vice-president, O. M. 
Frykman, Minneapolis; William S. Boyd, of Chicago. 
was re-elected secretary and treasurer. The executive 
committee was appointed as follows: K. W. Adkins. 
C. K. Cregier, O. M. Frykman, J. W. Strub, F. G. 
Waldenfels. W. B--Doss, Chas. Stewart, and R. H. 
Robinson: 
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Editorial Comment 


A AA A 


A Simple High-Voltage Hydroelectric 
Plant 


HE HYDROELECTRIC development, the sali- 
ent features of which are described in this issue, 
is a very interesting one. It represents many 

innovations in hydroelectric development that might 
be adopted under similar circumstances elsewhere, 
and that might enhance the value of such potential 
developments. The initial development is also the 
ultimate development, and utilizes to the full the water 
power available. This development is also the largest 
in Michigan, a state in which hydroelectric develop- 
ments have been prosecuted and interconnected to a 
pleasing extent to form a flexible and co-ordinated 
whole. 

The Junction Development of the Consumers’ 
Power Co. on the Manistee river is essentially a long- 
distance, high-voltage proposition, the site of the 
power house being about 100 miles distant from the 
market for the energy generated. The voltage actu- 
ally used is among the highest commercially employed, 
to wit. 140,000 volts. Another fact that places this 
installation somewhat out of the ordinary in these 
times of using 60 cycles as the standard is that the 
periodicity of the generators is 30 cycles. The water 
power at the site is fully developed. The turbines 
have been selected so that one unit is able to utilize 
to the full the water flow of the Manistee river at 
low-water level, while all three of the 7500 hp. tur- 
bines are able to use the water available under normal 
conditions. Such an arrangement is at once flexible 
and efficient. l 

The electrical lay-out is extremely simple and 
straightforward. The generator conductors are 
routed in a direct path to the transformers, which are 
installed outdoors. The switchboard, which controls 
generators, turbine penstock and spillway gates, and 
the outgoing transmission line is located at the end 
of the generator room between the generators and the 
outdoor substation. As the power plant is but one 
of a number feeding into a common network operated 
by the Consumers’ Power Co., duplication of equip- 
ment was not considered justified, as it may be when 
dependence is placed upon a single source of power. 
The generators are protected by overload relays only 
during such time is the synchroscope is in circuit, that 
is while a unit is in process of being placed on the 
bus. At other times dependence is placed upon the 
operator to cut away a machine should a short-circuit 
occur, the long distance of transmission, 101 miles, 
the reactance of the transmission line, the transform- 
ers, and the synchronous reactance of the slow-speed 


generators themselves being depended upon at other 
times to give sufficient protection to the generators 
until the operator is able to cut the machines away 
from their load. 

Far-removed from the facilities of the city and the 
labor markets, special attention has been given ease 
of maintenance and repairs. The transformers can — 
easily. and quickly be connected in open-delta so as 
to permit two units to carry the load while the third 
unit is hors de combat. Any of the three 5000 kv-a. 
140,000-volt oil-cooled transformers may be moved 
from its normal position and pushed on to the gener- 
ator floor, let down into a transformer pit and have its 
core removed by a crane without any difficulty. This 
crane also may be used for handling the generator and 
turbine runners and shafts. In other less spectacular 
ways manual effort has been reduced. For example, 
turbine and spillway gates are motor driven. A pump- 
ing outfit is installed for removing oil from trans- 
formers and oil circuit-breakers without any special 
human exertion. An oil-filtering and renovating outfit 
is available for use of the power house force. And 
similar labor and time-saving features abound. 

The Junction Development represents an extremely 
simple yet flexible hydroelectric development that 
answers its special purpose eminently well. Unneces- 
sary additions and complications have been avoided, 
and the installation is the better and its cost the lower. 
If many of the water powers now running to waste 
are to be harnessed, and their utilization not to be 
handicapped by excessive fixed charges, the lay-out 
of Junction Dam might be studied with advantage by 
those in whose power it rests to develop and turn to 
use our vast and valuable water powers. 


Electric Lighting in Middle-Class 


Homes 

LSEWHERE in this issue Mr. Luckiesh dis- 
E cusses electric lighting of middle-class homes, a 
subject of great importance esthetically, socially 
and commercially, for the reason that the major por- 
tion of residential lighting is that of the middle-class 
homes. Lighting in the home should be artistic, it 
should be economical, and it should be scientific. Mid- 
dle-class householders cannot usually afford expert 
lighting assistance, hence place their reliance upon the 
fixture dealers to give them artistic illumination and 
lighting fixtures. The result is that in so many 
instances illumination in the home is neither scientific, 

eficient, artistic or satisfactory and only mediocre. 
The remedy is to educate electric fixture dealers, 
architects and landlordssin the ways and fundamen- 
tals of artisticiiand iscientifo lighting of the home, to 
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attain which attention to the wiring as well as location 
of the fixtures is needed. Mr. Luckiesh outlines 
various aspects of this matter in his article entitled, 
“Lighting a Middle-Class Home.” 

The housewife can ordinarily bring about coziness 
and the feeling of comfort in her home by the hanging 
of draperies, choice of color, selection of furniture 
pleasingly arrayed. But the choice of lighting units 
and flexibility of their arrangement is in most cases a 
matter beyond the control of the householder. In 
using electricity in the home for power as well as 
lighting, the householder too often finds that lack of 
outlets, absence of outlets where wanted, and inflex- 
ible wiring combine to create awkward situations, 
interfere with the desired result, and act as discourag- 
ing deterrents in allowing wider adoption of things 
electrical. Mr. Luckiesh makes a strong plea for the 
wider use of the mobile or portable lighting fixture 
and fixtures that can be moved from time to time, so 
as to relieve monotony and create a change. And the 
first thing toward this end is the presence of judi- 
ciously placed outlets. 

Occasional re-arrangement of rooms relieves 
monotony, gives play to imagination and offers scope 
for improvement and change. Ability to move the 
lighting “fixtures” enhances instead of hinders this 
re-arrangement of the household. Fixtures that may 
be moved, to outlets available, fits into the scheme of 
things; a house so wired lends itself to artistic and 
scientific lighting. In some states a fixture installed 
by a tenant automatically becomes the property of the 
landlord. A generous supply of outlets installed by 
the landlord and portable fixtures owned by the tenant 
have their further advantages in this case. 

Flexibility of lighting—portable lamps, wall brack- 
ets and ceiling fixtures—may or may not be used, 
according to mood and occasion. But outlets for 
them must be made available if home lighting is to 
develop in a way its possibilities and its influence 
deserve. And what applies to outlets for lighting 
applies equally to outlets for domestic power. Elec- 
tricity in the home, with all its possibilities, will con- 
tinue to be handicapped so long as the residential load 
is stinted if not asphyxiated by insufficient outlets. 


Capitalizing Coal Saving 


ECENTLY the Geological Survey made a state- 
ment that will, when it is better known, cause 
a furore in the United States. That statement 
was simply that in 1916 the average value of coal at 
the mine was $1.32 per ton, while in 1917 it was $2.25. 
That is an increase of 93 cents or 70% per ton. The 
value of the coal at point of consumption is, of course, 
higher, because including the cost of transportation, 
which has also been subject to considerable increase 
within the last year or so. 
We want everybody who burns coal or who in any 
way is affected by the price of coal—and that includes 
everyone—to appreciate what this increase in price 
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means. It means that anything requiring coal in its 
production has suffered a pro rata increase in cost or 
that the profit has declined an amount pro rated from 
the increase in coal cost. l 

Coal at $1.32 per ton was too cheap for the average 
user to concern himself very seriously about saving it. 
The price was too low to offer any real inducement to 
practice any but the simplest economies. Even at 
$2.25 per ton it hardly pays any except the larger 
users to install equipment to burn it with highest 
economy. At $4 per ton, which is lower than coal 
ordinarily is after transportation is paid, the problem 
is different and the higher the price the greater be- 
comes the incentive to save money by saving coal. 
However, for the power plant that operates eight 
hours a day and more, it is especially worth while 
endeavoring to obtain 40% instead of anywhere from 
7% and upward of the heat value from the coal pur- 
chased. Coal is still sufficiently high in price, either at 
the mine or delivered, to encourage the use of coal- 
saving methods and equipment. 

At reigning coal prices coal-saving equipment is 
able to pav for itself within a year in the plant that 
operates 12 out of the 24 hours, with a corresponding 
gain the longer the hours of operation. Such an 
investment is obviously a sound one, and the sooner 
made the sooner it pays for itself and commences to 
be clear profit. 


Making the Fan More Useful 


ANS are beginning to be recognized as appliances 

F that may be used to good purpose all the year 

round instead of but seasonally, as was once and 

still is to too great an extent, the impression. The fan 

is not a seasonal appliance; it is an all-the-year-round 
appliance. 

Used primarily for cooling purposes for promoting 
personal comfort in the summer months when tem- 
perature and humidity are high, the fan became popu- 
lar in all walks of life. Its effectiveness and general 
application during the summer tended to mask its 
other applications at other times of the year. That 
these other applications may be better understood and 
more widely adopted, it will be necessary for the 
manufacturers of fans, the central-station companies 
and similar interests, to preach the economy, the effec- 
tiveness and all-round usefulness of the fan. 

The creation of personal comfort, promotion of 
health and maintenance of human efficiency during the 
summer by the electric fan are too well known to need 
further mention. The fan, and the agitation of air, 
in hospitals, a more specialized application of the 
above, has been proved to be an accelerating influence 
toward convalescence. In the winter the fan may be 
used to advantage to equalize room temperatures, 
saving fuel, encouraging health, for hastening the dry- 
ing of laundry, for cooling, for removing odors, for 
fruit drying, and so on. Preach the gospel of making 
the fan more useful. 
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Week’s Events 
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N. E.L.A. Restored to Normal Basis— Suggested Changes 
for Jovian Order — Additional Central-Station Statistics 


NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION RESUMES NORMAL ACTIVITIES. 


War-Time Activities Turning to Those of Pre-War 
Times—Promise of Big Convention. 


At the January meeting of the National Executive 
Committee of the National Electric Light Association 
in New York important matters relating to the Asso- 
ciation and its future activities were taken up. There 
were present: W. F. Wells, president; H. C. Abell, 
W. H. Atkins, M. R. Bump, J. E. Davidson, C. D. 
Flanigan, P. G. Gossler, A. Monro Grier, Martin J. 
Insull, Paul Jones, George B. Leland, John W. Lieb, 
E. W. Lloyd, D. H. McDougall, E. S. Mansfeld, J. E. 
Moore, representing R. J. McClelland; Walter Neu- 
muller, C. J. Russell, F. W. Smith, Paul Spencer, 
Thomas Sproule, T. C. Martin, secretary; S. A. 
Sewall, assistant to secretary; W. C. Anderson, sta- 
tistical secretary; A. J. Marshall, secretary Electric 
Vehicle Section ; Messrs. F. A. Birch and E. A. Baily 
by invitation. 

Treasurer Smith presented an abstract of the 
financial statement for the five months ending Nov. 
30, 1918, showing cash on hand June 30, of $78,586.69, 
receipts during the period $28,083.25, or a total of 
$106,669.94; disbursements $72,091.96; leaving cash 
on hand, Nov. 30, amounting to $34,577.98. Mr. 
Smith also stated that in accordance with recom- 
mendation of the finance committee, the Association 
had purchased bonds of the Fourth Liberty Loan to 
the extent of $20,000, and asked for the approval of 
the executive committee. 

Chairman Neumuller of the Membership Commit- 
tee reported a membership at the close of 1918 of 
10,111 members. He also stated that a campaign has 
been prepared for increasing company membership. 

At the suggestion of President Wells a resolution 
regarding re-employment of soldiers was adopted, a 
copy of which has been sent to all member companies, 
Department of Labor, etc. 

Mr. Wells informed the committee of the recom- 
mendation of the Public Policy Committee that all 
committee work be resumed and that the 1919 con- 
vention be planned along pre-war lines as nearly as 
practicable under present conditions. 

On motion it was voted that all committee work be 
resumed; that the convention be planned along pre- 
war lines, and that the question of the time and place 
of the convention be left to the president with power. 

The following resolution, read by Secretary Mar- 
tin, was adopted: 

Resolved, that in order to assist the men who have 
received their discharges from Government service, in 
securing suitable employment and to aid the member 
companies of this Association in obtaining the serv- 
ices of such individuals, the secretary be and hereby 
is authorized and instructed to maintain at headquar- 
ters a record showing the qualifications of available 
men as filed by themselves, who are able to fill execu-- 


tive, administrative and supervisory positions with 
member companies of this Association; and that he 
print a notice in the Bulletin stating that such record 
is available for use of member companies upon appli- 
cation. 

Chairman Russell of the Commercial Section re- 
ported that his Executive Committee had met on Jan. 9 
and had received reports from practically all bureaus, 
committees and sub-committees, and that it was the 
opinion of the Section that in spite of the present con- 
dition of possible depression in business which may be 
anticipated for the next five or six months, the Sec- 
tion should resume activities, with judgment, as soon 
as possible. The Executive Committee of the Section 
had also determined which committees would have 
new ideas to present in the form of reports or papers 
should the Main Executive Committee decide to hold 
a post-war convention. 

Chairman McClelland, of the Technical Section, 
was unable to be present, but had submitted a written 
report which Secretary Martin presented. The report 
stated that the standing committee had been organized 
and when so instructed would proceed with active 
committee work. The report also outlined the scope 
of the work of the various committees and offered the 
co-operation of the Technical Section in any policy 
the Association might decide upon in getting more 
closely in touch with the electro-chemical situation, 
suggesting that any such work undertaken should be 
in co-operation with the Commercial Section. . 

President Wells explained that the suggestion re- 
garding the electro-chemical situation had been 
brought to him by Past-President Lloyd, and Mr. 
Lloyd added that he felt the Technical and Commer- 
cial Sections should investigate and tie in with the 
legitimate activity of the electro-chemical industry, 
and that the part of the central stations up to now had 
been merely to supply energy at the lowest possible 
rate. He also suggested that the Exhibition Commit- 
tee endeavor to get the manufacturers of machinery 
used in that industry to exhibit at the convention. 

For the Accounting Section, Chairman Jones re- 
ported that one meeting of his Executive Committee 
had been held, that all committees were in good shape 
to take up the activities that are now authorized, and 
that three of the committees have recently been rather 
active. He referred to the work of the Committee 
on Relations with Commissions in endeavoring to re- 


‘duce the demands of the commissions on member 


companies, in so far as accounting matters are con- 
cerned, and stated that very satisfactory letters have 
been received from a number of the commissions, 
which in turn have been transmitted to the member 
companies. Mr. Jones also spoke of the activities of 
the Educational Committee in increasing the number 
of scholars enrolled in the correspondence courses, 
and asked for an appropriation which was granted 
for the preparation of the courses. He also referred 
to the work done by the-Accounting Efficiency Com- 
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mittee at the request of the War Industries Board 
in the conservation of paper. 

Chairman Mansfield of the Electric Vehicle Sec- 
tion presented the report of said Section, with various 
recommendations as to educational and other work 
which might be undertaken. After some discussion 
it was voted to appropriate $2500 for the work of the 
year to further the sale and introduction of electric 
vehicles in such manner as in the opinion of the Sec- 
tion Executive Committee might be deemed to be best. 


CEDARMEN HOLD IMPORTANT ANNUAL 
MEETING. 


Twenty-third Annual Gathering at Minneapolis Considers 
Vital Problems of the Business. i 


Important matters of deep concern to the cedar 
lumbering industry were considered at the 23rd annual 
convention of the Northern White Cedar Association 
which was held at the Hotel Radisson, Minneapolis, 
Minn., on Jan. 21 and 22. Representatives of, 24 
member companies were present when President 
Gerich opened the meeting and read his annual ad- 
dress. He reviewed the general business conditions 
of the past year and commented on the prospects of 
the immediate future, which he regarded as very fav- 
orable to the cedar industry. The growing use of 
steel and iron posts was alluded to as worthy of con- 
sideration in planning more advertising of the ad- 
vantages of cedar posts. Mr. Gerich praised the work 
of the secretary and of the various committees. 

Secretary Boucher presented his report in which 
he dwelt at length on the work of the Railroad Com- 
mittee. This body took prompt action to represent the 
association at numerous conferences relative to traffic 
matters. The work of other committees was also re- 
viewed, especially those dealing with publicity and 
welfare, insurance and advertising. The other activi- 
ties of the secretary’s office were also reviewed. Treas- 
urer Thomas, of Manistique reported finances in good 
condition. 

The report of the Insurance Committee was dis- 
-cussed in considerable detail, this hinging chiefly on 
how the high cost of liability insurance could be re- 
duced. Drastic requirements of compensation laws 
were largely responsible. Mr. Gilkey discussed the 
pole situation, which is not as favorable as is desirable, 
a shortage in the estimated production being probable 
due to unfavorable weather. B. Finch discussed the 
situation as to railroad ties. Mr. Berger explained 
the pulpwood situation. 

At the opening of the second day’s session the 
report of the Advertising Committee was presented ; 
the recommendation to continue pole advertising was 
approved. More intensive pole advertising was de- 
cided on. 

The election of officers resulted in the choice of 
the following: 

L. L. Hill, of Page & Hill Co., Minneapolis, presi- 
dent: L. A. Furlong, Minneapolis, vice-president; 
W. B. Thomas, Manistique, and N. E. Boucher, Min- 
neapolis, were re-elected treasurer and secretary, re- 
spectively. Ben Finch, of Duluth, and M. J. Bell, 
Minneapolis. were elected directors for two years. 

L. L. Hill, president-elect of the Northern White 
Cedar Association, is one of the most popular men 
in the cedar business. For a number of years he has 
been actively engaged in the cedar-pole business, be- 
ing a member of the firm of Page & Hill Co., Minne- 


apolis, Minn., one of the largest of the cedar-pole - 
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producers. Mr. Hill has been a tireless worker in 
the interests of the association and his efforts have 
made him popular not alone among the users 
of poles but with his competitors as well. He 


L. L. Hill, President-Elect Northern White Cedar Association. 


is deserving of the new honor conferred on him and 
It goes without saying that he will prove to be one of 
the most aggressive and constructive presidents the 
Northern White Cedar Association has ever had. 


IMPORTANT CHANGES SUGGESTED FOR 
JOVIAN ORDER. 


St. Louis League Adopts New Program—National 


Cabinet Approves Plan. 


_ Ata meeting of the St. Louis Jovian League held 
in St. Louis on Jan. 16, the following plan, involving 
numerous important changes in the organization and 
operation of the Jovian Order were adopted. On the 
following day at a meeting of Jupiter’s Cabinet, the 
plan was approved in substance and a resolution passed 
recommending its adoption by the Jovian Order as 
soon as the necessary steps could be taken legally 
under the Jovian constitution. Those attending the 
cabinet meeting were Martin J. Insull, W. B. Head, 
H. J. Pettengill, L. O. Ripley and J. F. Strickland. 
The plan is as follows: 


_ That the name of the St. Louis Jovian League be imme- 
diately changed to that of “St. Louis Electrical Board of 
Trade,” with the addition later, if changes in the parent 
Jovian body make it advisable, of the words, “Affiliated with 
International Electrical Board of Trade.” 

_ That the League retain its charter with The Jovian Order 
in any event until the suggestions herein made have been 
passed upon by the Order. 

That the object, purpose and procedure of the St. Louis 
Electrical Board of Trade, as laid down in its Constitution 
and By-Laws, be reframed in harmony with the business aims 
that name implies, by a Reconstruction Committee named by 
the president, to be later adopted, or amended, by a majority 
Nels of the members of the St. Louis Electrical Board of 

rade. 

_ That all desirable social and other activities now present 
in the St. Louis Jovian League be retained in the St. Louis 
Electrical Board of Trade. 

That the Reconstruction Committee prepare and forward 
to the St. Louis Chamber of Commerce a statement of the 
change in the status and name of the present League, and 
the assurance that it is not intended to duplicate or interfere 
with the work of the Chamber. 

That the annual dues of individual members of the St. 
Louis Electrical Board of Trade shall be established in 
accord with four classes of membership, as follows: Active, 
$2; Contributing. $5; Sustaining, $10:,Patron, $20. 

That the selection of his class of membership be placed 
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entirely and solely within the discretion of each individual 
member. 

That upon the dues invoice sent each member shall be 
enumerated all classes of membership and the amount appli- 
cable to each class. Each member, of his own judgment 
based, we assume, upon his position in the industry, his ability 
to pay, the importance of his interests and of the investments 
which he desires to promote and protect, will make his choice 
and remit accordingly. 

The thought here is that of relieving the younger, more 
active members from the heavier cost of membership; of 
placing the minimum fee at such a nominal figure as to make 
possible the securing and holding of a vast membership, at 
the same time providing against a serious loss of revenue by 
permitting those who reap the greater benefit to pay in just 
proportion thereto. 

That each class of membership shall carry the same 
rights and privileges as all other classes. 

That the president of the St. Louis Electrical Board of 
Trade appoint a Plan and Finance Committee, who, with the 
assistance of the Reconstruction Committee, shall formulate 
a plan, and put it into effect, to create Underwriting (Com- 
pany) Memberships in the St. Louis Electrical Board of 
Trade with contribution pledges covering monthly payments 
for a period of two years, of an aggregate of not less than 
$1250 each month, first payment to be made upon call by the 
president following the completion of the work of the com- 
mittee. 

That a Committee on Secretaryv-Manager be appointed 
by the president of the St. Louis Electrical Board of Trade 
to work coincidently with the Plan and Finance Committee, 
to negotiate with a man capable of satisfactorily filling the 
salaried othce of Secretary-Manager of the St. Louis Elec- 
trical Board of Trade. 

That upon the completion of the Underwriting pledges 
and negotiations for a qualified man, the latter shall be em- 
ploved, a down-town office shall be secured and equipped, and 
this equipment and force immediately proceed toward the 
accomplishment of the practical results for the local industry 
enumerated by the Plan and Finance Committee, with such 
additions as are from time to time deemed advisable. 

That the Constitution, as reframed by the Reconstruc- 
tion Committee and adopted by the members of the St. Louis 
Flectrical Board of Trade,‘ provide that the employment of 
the Secretary-Manager, the amount of compensation paid him, 
and all other matters pertaining to the expenditure of funds 
and the policy and activities of the St. Louis Electrical Board 
of Trade shall be subject to the decisions of an Executive 
Committee. : 

That the Executive Committee shall be elected by the 
individual members of the St. Louis Electrical Board of 
Trade and shall include one member from each of the 
recognized groups or branches of the electrical industry, and 
one member at large. 

That the payment of dues to the St. Louis Electrical 
Poard of Trade, by individual members as hereinbefore set 
forth in Paragraphs 26 to 30, inclusive, shall also provide 
each such individual, without any additional payment by him, 
with membership in an International Electrical Board of 
Trade on the basis and as otherwise hereinafter planned, in 
the event those plans are carried out by the Jovian parent 
body. 

“That the Reconstruction Committee frame and send to 
all other local electrical leagues, Jovian or otherwise, through- 
out the United States and Canada, a statement, following as 
nearly as desired the general content of this document. with 
an outline of the changes made in the St. Louis situation, a 
request that in each League a Committee be appointed to con- 
sult with the St. Louis Committee with a view to adopting 
similar measures, and with the further view of petitioning 
The Jovian Order in harmony with the suggestions here fol- 
lowing: 

That the Reconstruction Committee draw up and forward 
to the officers of The Jovian Order a petition, as representing 
the sentiment of the St. Louis Flectrical Board of Trade. 
That this petition set forth this document in whole or in part, 
as deemed best, the improvement in the situation in St. Louis 
incident to the changes made, the results obtained and those 
within reasonable and early expectation of accomplishment, 
an affirmation of belief in the great possibilities inherent 
within The Jovian Order, provided that certain modifications 
are effected therein. a statement of the desire of the St. Louis 
Electrical Board of Trade to retain its affiliation with the 
parent hodv, and suggestions embodying an enlargement of 
the following skeleton outline of the changes helieved neces- 
sary in the present Jovian organization and plan: 

That the name of The Jovian Order he changed to that 
of “International Electrical Board of Trade.” 
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That the organization, policy, plan of action and objects 
and purposes of the International Electrical Board of Trade 
be so framed, by a revision of the existing Jovian Constitu- 
tion, that they will be in complete harmony with all that the 
name implies. 

That the suggested revision öf the Jovian Constitution 
shall be prepared by a “Committee on Constitution” appointed 
by Jupiter’s Cabinet, who shall before drafting such revision 
carefully survey the organization plans under which are now 
operating in other channels bodies similar to that of the con- 
templated International Electrical Board of Trade; as exam- 
ples, the United States Chamber of Commerce, and the Inter- 
national Association of Rotary Clubs. 

That the Committee on Constitution (or a separate com- 
mittee appointed by Jupiter’s Cabinet) shall also survey the 
needs of the electrical industry (with relation to the possi- 
bilities for service, to meet those needs, inherent within such 
an organization as outlined here), and shall prepare a Stand- 
ard of Performance for the International Electrical Board of 
Trade, which shall include in specific detail the proposed 
activities of the International Board, and a Budget covering 
the cost of operation for its first year, and which if accom- 
plished by the International Board will justify for it a con- 
tinuance of necessary support from individual members, locak 
Boards and the electrical industry as a whole. 

That the following suggested activities for the Interna- 
tional Board be carefully analyzed by the Committee and 


included, in the practical detail of their application, in the 


Standard of Performance, if they are found to be sound and 
feasible: 

1. Public relations. 

Relations hetween employer and employe. 

Trade ethics. 

Flectrical merchandising. 

Community advertising. 

Salaried field. representatives. 

Trade data. 

Foreign Trade Bureau. 

Inter-relations between electrical associations (here- 
inafter more definitely outlined). 

10. Educational Speakers’ Bureau (a corps of capable 
men to address monthly evening meetings of local Boards). 

11. Employment Bureau. 

12. A monthly publication. 

13. Accident and health insurance. 

3 S Electrical expositions (possibility of traveling ex- 
hibits). 

15. The Henry L. Doherty plan for the “Conservation 
of Human Energy.” 

That the revised Constitution and Standard of Perform- 
ance be presented for the consideration of and action by a 
Special Meeting of The Jovian Order, called for the earliest 
date consistent with the requirements of the present Jovian 
Constitution. 

That the revised Constitution provide practical means to 
permit of two classes of individual memberships, to wit: One 
class of members who are also members of local Electrical 
Boards of Trade and whose duties to the International Board 
will therefore be paid bv such local Boards, as hereinafter 
noted: the other class, individuals who are not members of 
any local Boards and who shall pav dues direct to the Inter- 
national Board, on the same membership classifications as 
outlined for local Board dues in Paragraphs 26 to 28, in- 
clusive. 

That both classes of individual members in the Inter- 
national Board shall enioy equal rights in so far as they deal 
in a direct line with the International Board. including the 
holding of International Membership Credentials inviting the 
enjoyment of the courtesy of visitors’ privileges in all local 
Boards. 

That the fundamental scheme of organization as now 
existing in The Jovian Order he retained—to repeat. that of 
a vast individual membership whose interests and efforts are 
held in and invested bv a great chain of local chapters, clear- 
ing through a Central Body, which shall have advisory and in 
proper measure supervisory powers in those matters affecting 
all local chapters. 

That the ideal development shall not fall short of an 
individual membership of not less than 100.000 desirable, 
elicible men, working with and through local chapters estab- 
lished in every city and town capable of supporting an active 
electrical organization. no matter how small it may be. 

That all of the present useful activities of The Jovian 


D WAIN st oo 


. Order be continued in this evolution of that body; for this 


plan shall not in anv sense he construed as destructive. but in 
every respect a constructive building upon the excellent foun- 
dation heretofore created through years of earnest Jovian 
endeavor. 
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That to emphasize the suggestion that one of the major 
activities of the International Electrical Board of Trade 
shall be the inter-relations between electrical associations, 
attention be called to the following: 

There are vital problems in the internal affairs of the 
Manufacturing, Jobbing, Contracting, Utility and other 
branches of the industry, each of which interest only in- 
directly the other branches, in which those other branches 
could be of small assistance, and which are capably handled 
by the separate associations maintained by those groups. 

Also, there exist questions of great moment to all 
branches, to the entire industry, which should be acted upon 
by all associations as a unit with standardized policies and 
methods, to insure harmony, effective results and avoidance 
of a duplication of effort; there is non-existent today for 
such united effort any vehicle completely meeting the need. 

As one example of the usefulness of such an agency may 
be cited a destructive condition generally considered as the 
problem of the public utility alone, but which in reality strikes 
at the heart of the earning power of every man drawing his 
‘income from the field of electricity. This condition is that 
of the feeling and expression of criticism, suspicion and 
resentment manifested by press and public in far too many 
communities And one of the most potent sources of trouble 
in the industry. It operates directly and indirectly against 
progress and growth of utilities by inciting unfair, restrictive 
legislation, cutting down revenue and making necessary capi- 
tal wary and difficult. 

That to remedy that condition should be the fight of 
every electrical man and association is surely obvious, be- 
cause, when Central Stations, and Street Railways, and Tele- 
phone and Telegraph Companies, the great purchasers of 
electrical apparatus and supplies, are expanding and prosper- 
ing, then all down the line, in every branch of the industry, 
“Business is good.” Quite the reverse when the utilities are 
harassed and depressed to the point of stagnation and re- 
trenchment. 

In a great majority, if not in all instances, public distrust 
is the result of gross ignorance of the policies, basis of earn- 
ings, methods of operation, ideals and official personnel of 
utilities. 

The remedy for ignorance is education. Therefore, the 
whole electrical industry, each man in it, through a standard- 
ized, far-reaching plan of action adopted by all electrical 
associations, should be saturated with educational, preventive 
and protective propaganda to be by him spread broadcast to 
the public by every possible means. 

This is only one example of the need for a clearing-house 
for electrical associations; there are many more. 

To supply in a satisfactory manner the required agency 
it is suggested that the revision of the Jovian Constitution 
provide that there be nominated and elected (in a democratic 
manner representative of all individual members) as the con- 
trolling body of the International Electrical Board of Trade, 
what will be in effect and possibly in name a Board of Direc- 
tors, in which shall be included three members selected from 
each association maintained by each of the recognized groups 
or branches of the industry, chosen with the approval and 
co-operation of the respective associations. There shall also 
be included in this governing body one or more members-at- 
large, and such other members as a thorough study of the 
plan suggests. ; 

This plan not only furnishes the common ground of con- 
tact for all associations, but fairly places in the hands of 
each branch its share of the control of the International 
Board, which draws its support from the entire industry. 

That the International Electrical Board of Trade be 
finance by the dues of individual members paid direct to it 
by those members who are not also members of any local 
Board; also, by payments made quarterly or semi-annually 
by each local Board, the amount based on a per capita tax 
for each member of such Board, this payment to constitute 
payment in full for membership of both the local Board and 
each of its members in the International Board. 

That the per capita tax for the first year shall be in the 
sum of $2; at the expiration of that period the tax to. remain 
at $2 or be increased or decreased in harmony with the 
quality and extent of the service rendered by the Interna- 
tional Board, the cost of that service and the gross revenue 
of the International Body. l 

That the matters covered herein and as enlarged and 
made more definite through the procedure and committees 
recommended, be submitted as a complete plan, capable of 
supplying a greatly needed instrument, to the more important 
electrical interests bv Jupiter’s Cabinet or a Committee named 
by the Cabinet, with the request that those interests imme- 
diately underwrite payment for a sufficient number of indi- 
vidual memberships to finance the International Board during 
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the period in which the plans are being put into effect; these 
underwriting payments to be repaid in the event and when 
this reorganization project shall be established on a self- 
supporting basis. 

That the St. Louis Electrical Board of Trade in further- 
ance of this program, as evidence of complete confidence in 
its success and that The Jovian Order may be perpetuated 
on a greater scale, will guarantee to the International Board 
the payment of a per capita tax of $2 each upon not less 
than 1000 members for the first year; the total sum of $2000 
thus represented to be available for the purposes of the 
International Board immediately upon the adoption by The 
Jovian Order of the reconstruction ideas included in this 
document. 


ADDITIONAL STATISTICS ON CENTRAL- 
STATION CENSUS. 


New Hampshire, Colorado, Virginia, Delaware, District 
of Columbia and Maryland Show Gains. 


Further preliminary figures of the forthcoming 
quinquennial report on the central electric light and 
power stations of the states of New Hampshire, Colo- 
rado, Virginia and Delaware, District of Columbia and 
Maryland have been given out by Director Sam. L. 
Rogers, of the Bureau of Census, Department of 
Commerce. They were prepared under the super- 
vision of Eugene F. Hartley, chief statistician for 
manufactures. 

The statistics relate to the years ending Dec. 31, 
I9QI7, 1912 and 1907, and cover both commercial and 
municipal plants. They do not, however, cover elec- 
tric plants operated by factories, hotels, etc., which 
generate current for their own consumption; those 
operated by the Federal Government and state insti- 
tutions, and those that were idle or in course of con- 
struction. A previous report covering the states of 
Arizona, Rhode Island, Connecticut and Wyoming 
was published in the Jan. 4 issue of the ELECTRICAL 
REVIEW. 

The figures far New Hampshire show substantial 
gains for each of the two five-year periods for which 
statistics are presented, although the increases are 
somewhat greater for the 1907-1912 period. From 
I91I2 to 1917 there was an increase of $941,666, or 
40.49%, in the total income, compared with a gain of 
$905,918, or 63.7%, from 1907 to 1912. The total 
horsepower, which increased 80% from 1907 to 1912, 
shows a gain of only 10.8% from 1912 to 1917. The 
kilowatt capacity of the dynamos shows corresponding 
increases, 81% and 13.5%, respectively. From 1912 
to 1917 the output of stations increased 33,862,253 
kw-h., or 26.7%, compared with a gain of 71,335,049 
kw-h., or 129.1%, from 1907 to 1912. There was a 
great decrease in the use of arc lamps for street light- 
ing, together with a decided increase in the incan- 
descents, etc. 

The figures are shown in detail in the accompany- 
ing table. 

A noticeable feature of the statistics for Delaware, 
District of Columbia and Maryland is the steady in- 
crease in the capacity of the steam engines and tur- 
bines used. The average horsepower per unit in- 
creased from 565 in 1907 to 997 in 1912, and to 2702 
in 1917. This feature is given added significance 1n 
the fact that 97.9% of the total power is generated 
from steam. 

In all important details the figures presented for 
Colorado show marked increases from 1912 to 1017. 
The „decrease in the number of establishments since 
1912 is due to the facts that 17 establishments which 
were reported separately for 1912 were combined and 
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reported as two establishments for 1917; that three 
establishments that were operated in 1912 were not in 
operation in 1917; and that the statistics for one estab- 
lishment reported separately for 1912 are included in 
the street railway report, instead of the report on light 
and power stations, for 1917. These decreases are 
offset in large part by the fact that the present report 
presents statistics for 15 plants that have been built 
since 1912. The net decrease is wholly in commercial 
plants, the municipal plants showing an increase of 
five from 1912 to 1917. 

Very substantial increases in Virginia are shown in 
all details except the number of arc street lamps. 
From 1912 to 1917 the income increased $1,612,064, 
or 200.2%, as compared with an increase of $414,394, 
or 106.1%, from 1907 to 1912. The expenses show 
similar increases, that for the five-year period, 1912 
to 1017, being 267.4% and that from 1907 to 1912, 
116.8%. 


CENTRAL-STATION STATISTICS FOR COLORADO. 


Per cent of 
increase.’ 
1907 to 1912 to 


1917. 1912. 1907. 1917. 1917. 
Number of establish- 
MENUS chsh ee kw S 69 73 56 23.2 —5.5 
Commercial ...... 53 62 49 8.2 —14.5 
Municipal ........ 16 11 7 128.6 45.5 
Income ....enaensesoe $6,364,534 $4,791,340 $3,410,240 86.6 32.8 
Eiectrical service. $6,201,865 $4,626,693 $3,317,844 86.9 34.0 
All other ......... $ 162,669 $ 164,647 $ 92.396 76.1 —1.2 
Total expenses, in- 
cluding salaries and 
WAKER Lo... ee eee $4,960,727 $3,997,760 $2,785,401 78.1 24.1 
Number of persons 
employed ......... 1,269 1,166 918 38.2 8.8 
Salaries and wages. $1,269,608 $ 999,864 $ 775,045 3.8 27.0 
Total Ap... 4424.4 eee0s 140,009 131,734 82,427 69.9 6.3 
Steam engines: 
Number ........ 105 e 91 141 —25.5 15.4 
WB Sie eae tated ete ec 65,467 56,499 56,547 15.8 15.9 
Internal- combustion engines 
Number ........ 11 1 4 175.0 1,000.0 
HP sug toa deer t oo yee ewig 527 80 300 75.7 558.8 
Water wheels: 
Number ........ 58 64 47 23.4 —9.4 
Hp: eha oa Ses 74,015 75,155 25,580 189.3 —1.5 
Kilowatt capacity of 
dynamos ......... 94,791 71,668 53,130 78.4 32.3 
Output of stations, 
kwh ireren aeaa 274,223,978 165,196,068 123,275,212 122.4 66.0 
Stationary motors served: 
Number ...asosses 8.843 4,780 3,232 173.6 85.0 
HD elise e arasia 132,013 60,451 41,161 220.7 118.4 
Number of street lamps: 
ATE eae E a 3,175 3,859 P ueso ei elere —17.7 
Incandescent, etc. 10,238 7.872 E A E oe 30.1 


1A minus sign (—) denotes decrease. ?2Not avallable. 


CENTRAL-STATION STATISTICS FOR VIRGINIA. 


Per cent of 
increase.! 
1907 to 1912 to 


: : 1917. 1912. 1907. 1917. 1917. 
Number of establish- 
DENS: coes ets Shas 94 67 51 84.3 40.3 
Commercial ...... 70 53 37 89.2 32.1 
Municipal ........ 24 14 14 71.4 71.4 
Income? ooo... lee $2.417.086 $ 805.022 $ 390.628 518.8 200.2 
Electric service... $2,372,099 $ 794,858 $ 380.779 523.0 198.4 
All other ......... $ 44,987 $ 10,164 $ 9,849 356.8 342.6 
Total expenses, in- 
eluding salaries and 
WAKES v.64 64 wh wee $2,084,916 $ 567,459 $ 261.795 696.4 267.4 
Number of persons 
employed ......... 561 341 178 215.2 64.5 
Silaries and wages. $ 453,322 $ 170,884 $ 99.660 357.6 165.3 
Total hp. ........0.. 90,930 59,585 14,619 522.0 52.6 
Steam engines 
Number ........ R6 66 40 115.0 30.3 
Hp eee. 40,235 15,120 5,008 703.4 166.1 
Internal-combustion engines: 
Number ........ 24 3 1 2,300.0 700.0 
HP enrete genai 921 185 60 1,435.0 397.8 
Water wheels: 
Number ........ 70 63 44 59.1 11.1 
HP: ches eat ne 49,874 44,280 9,551 422.2 12.6 
Kilowatt capacity of 
dyvnames ......... 65,913 40,512 9,195 616.8 62.7 
Output of stations, 
EMER. eono wens ed 107.580,758 28,724,684 10,208.360 953.8 274.5 
St: tionary motors served: 
Number osoen. 2,243 753 268 736.9 197.9 
The: ao pees ian E ies one 27,763 8,570 3,690 652.4 224.0 
Number of street lamps: 
NEG sib a ea £12 2.513 Wd caste e a Waah —67.6 
Incandescent, etc.. 12,813 4,369 3 aaa Soro 193.3 


14 minus sign (—) denotes decrease. ?2Exclusive of $3,325,008 
in 1917, $2,907,620 in 1912, and $1,437,087 in 1907, reported bv 
street and electric railway companies as Income from sale of 
electric current for light or power. 3Not available. 


CENTRAL-STATION STATISTICS FOR NEW HAMPSHIRE. 
Per cent of 


increase.! 
1907 to 1912 to 
1917. 1912. 1907. 1917. 1917. 
Nurtnber of establish- 
IMENLS sessssssosee 59 59 56 5.4 gree 
Commercial ...... 55 56 52 5.8 —1.8 
Municipal ........ 4 3 33.3 
Income? .........00. $3,269,929 $2,328,263 $1,422,345 129.9 40.4 
Electric service... $3,093,910 $2,200,733 $1,321,296 134.2 40.6 
All other ......... $ 176,018 $ 127,530 $ 101,049 74.2 38.0 
Total expenses, in- 
cluding salaries and 
WAZOS wo ccc ses ccee $2,471,441 $1,596,152 $ 912,214 170.9 64.8 
Number of: persons 
employed ......... 732 578 422 73.5 26.6 
Salaries and wages. $ 603,027 $ 434,617 $ 286,749 110.3 38.7 
Total hD. sc ees yn 93,331 84,228 46,784 99.5 10.8 
Steam engines: 
Number ........ 46 56 57 —19.3 —17.9 
HD: orsina veces 34,794 25,386 20 265 71.7 37.1 
Internal-combustion engines: 
Number ........ 11 11 8 37.5 isra 
HD. gic deve tude aie 1,228 1,905 1,115 10.1 —35.5 
Ww ater wheels: 
Number ........ 105 115 101 4.0 —8.7 
EVD aac ones oo OS 57,209 56,937 25,404 125.6 0.7 
Kilowatt capacity of : 
dynamos ......... 65,560 57,768 31,917 105.4 13.5 
Output of stations, 
RW ee os 5oe eo eeakou 160,456,223 126,593,970 655,258,921 190.4 26.7 
Stationary motors served: 
Number .......... 3,743 1,958 1.061 252.8 91.2 
RAs “ks ace lhe ate Btaehetane 41,020 18,488 10,231 300.9 121.9 
Number of street lamps: 
ATC 56 fis Sekine nee 67 1.482 Sees aalis —95.5 
Incandescent, etc. 14,768 9,160 aes seen ken 62.3 


1A minus sign (—) denotes decrease. “Exclusive of $21,293 in 
1907 reported by street and electric railway companies as in- 
come from the sale of electric current. 4INot available. 


CENTRAL-STATION STATISTICS FOR DELAWARE, DIS- 
TRICT OF COLUMBIA AND MARYLAND. 


Per cent of 
increase,! 
1907 to 1912to 


1917. 1912. 1907. 1917. 1917. 
Number of establish- 
mMment8S ...sseseses 63 56 50 26.0 12.5 
Commercial ...... T 43 36 30.6 9.3 
Municipal ........ 16 13 14 14.3 23.1 
Income? .....csesesee $9.192.308 $5.388.403 $3,347,728 174.6 70.6 
Electric service .. $°.008.297 $5,304,333 $3,298,747 173.1 69.8 
All other ......... $ 184,011 $ 84,070 $ 48,981 275.7 118.9 
Total expenses, in- 
cluding salaries and 
WALCS cae Bidse $7,454,423 $4,213,854 $3,819,147 95.2 76.9 
Number of persons 
employe ......... 1.399 1,249 1,024 36.6 12.0 
Salaries and wages. $1,279,721 $ 936.895 $ 759,508 7.3 35.6 
Total hP. 15% de eee. 204,131 116,744 85,346 139.2 74.8 
Steam engines: . 
Number ........ 74 112 148 —50.0 —33.93 
HÜ eeke ceensas 199, 914 111,622 83,584 139.2 79.1 
Internal- ‘combustion engines: 
Number ........ 16 11 5 220.0 45.4 
Sy oad Se hee a 1,187 1,073 130 813.1 10.6 
Water w heels: 
Number ........ 24 33 18 33.3 —27.3 
Dies ahi te es 3,030 4,049 1,632 85.7 —25.2 
Kilowatt capacity of 
Gdynamos .......... 131,288 89,887 > 62,956 108.5 46.0 
Output of stations, 
kWth eet eee 323,439,753 118,034,857 78,412,197 316.3 176.6 
Hp. of stationary 
motors served .... 188,192 76,527 32,856 472.8 145.9 
Number of street lamps: - : 
NTC $2 etic SEEGA 5,928 5,404 Sleet 20eea 9.7 
Incandescent, etc. 22,483 16,409 Boe ewok eres 37.0 


1A minus sign (—) denotes decrease. "Exclusive of $1,139,531 
in 1917, $622,393 in 1912, and $214,123 in 1907, reported by street 
and electric railway companies as income from sale of electric 
current for light and power. %Not available. 


THE AMERICAN BEET SUGAR INDUSTRY. 


At a joint meeting of the American Institute of 
Electrical Engineers, American Society of Mechanical 
Engineers and Western Society of Engineers in Chi- 
cago, Jan. 27, M. J. Kermer read an interesting paper 
entitled, “The American Beet Sugar Industry” that 
covered the process of making sugar from beetroots. 

The process involved, from the time the beets 
were delivered at the plant to the finished product 
packed in cartons was described in detail. The large 
amount of heat required for diffusion, carbonization 
and evaporation results in the sugar beet factory 
usually operating its own power plant, from which 
electrical power for the conveyors, centrifugals, etc., is 
obtained. For power purposes, electric,drive is almost 
exclusively adopted. 
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War Activities of Brooklyn Utility—Successful Use of 
-Electric Quilts in Hospitals—All-night Street Lighting 


BROOKLYN EDISON COMPANY’S WAR 
ACTIVITIES REVIEWED. 


T. I. Jones Tells of Part Played by Utility in Address 
Before Company Employes. 


A notable meeting took place last night at the 
Central Y. M. C. A. Hall, Hanson Place, under the 
auspices of the Brooklyn Edison Section, National 
Electric Light Association. The hall was crowded to 
the doors with an enthusiastic and interested audience. 

The feature of the evening was an address by 
T. I. Jones, general sales agent of the Brooklyn Edi- 
son Co., on “Brooklyn and the Brooklyn Edison Co 
in the War.” The address was illustrated by nearly 
100 lantern slide pictures, and upon the stage was an 
exhibition of many samples of Brooklyn's war product 
including a 17-ft. torpedo weighing 2000 lb., manu- 
factured by the E. W. Bliss Co., uniforms of all kinds, 
foreign and domestic, an aviator’s suit electrically 
heated, gas masks, shells of all sizes, Sperry gyro- 
scope, and other apparatus, all “Made in Brooklyn. 

In describing Brooklyn’s war activities, Mr. Jones 
began his story with the detail of Brooklyn's contribu- 
tion to the Army and Navy. One hundred and five 


Exhibit of Brooklyn Made War Products. 


thousand Brooklyn boys were in service, of whom 
75,000 were sent abroad. Brooklyn’s casualties, Mr. 
Jones said, numbered 2000 dead and 6500 wounded. 

The results of the Liberty Loan campaigns in 
Brooklyn were given in detail by the speaker, the total 
of Brooklyn’s subscriptions being $227,669,000. _ 

Brooklyn’s contribution to the Red Cross, Knights 
of Columbus, Y. M. C. A., Jewish War Relief, United 
War Fund and other organizations of this type were 
announced as having totalled $8,651,730. Astounding 
figures were given as to the results in the war work 
of Brooklvn’s school children. 


The effective part played by the Brooklyn Edison 
Co. in all these activities was emphasized. 

Mr. Jones then gave some exceedingly interesting 
facts and figures concerning Brooklyn’s industrial con- 
tribution to the war. Pictures were shown of Brook- 
lyn’s dry docks and ship-building establishments, and 
detailed descriptions as to their tremendous achieve- 
ments. 

The part played in the war by the Sperry Gyro- 
scope Co., Eiseman Magneto Co., Wm. H. Jackson Co. 
and other manufacturers of special apparatus was 
shown. 

An exceedingly interesting section of the talk dealt 
with the achievements of Brooklyn garment manufac- 
turers, giving special facts and figures, showing pic- 
tures of the output of Brooklyn’s many manufactur- 
ers of uniforms, caps, shirts, rubber coats, overcoats, 
etc. The figures given ran into the millions. 

Pictures were thrown on the screen showing the 
new Brooklyn industrial buildings erected since Amer- 
ica entered the war, including the United States Army 
Base and the United Stafts Navy Base on the South 
Brooklyn water front. The Army base, it was pointed 
out, consisted of two principal buildings, the two 
largest concrete structures in the world. If the wooden 
piles required for the foundation of these buildings 
were stretched end to end they would reach 307 miles; 
a train of 32 miles of cars would be required to carry 
the 2,084,000 bags of cement used; 2273 miles of 
board lumber was used, also 1,267,200 ft. (240 miles) 
of piping and conduit. These buildings have 5,085,000 
sq. ft. of floor space. On the 96 electric elevators in 
the buildings there are 107,000 ft. (20 miles) of ele- 
vator rope. Seven thousand men were employed in 
the construction of this base. Similar figures were 
given concerning the Naval base. 

Mr. Jones then set forth the achievements of 
Brooklyn in the manufacture of metal products of all 


_ kinds, showing that Brooklyn furnished a notable por- 


tion of the metalware and machinery used in every 
branch of the service. 

Another interesting set of facts and figures re- 
ferred to the munitions production of Brooklyn, show- 
ing the number of torpedoes, shells, grenades, gas 
masks, and quantities of high explosives, etc., manu- 
factured by such concerns as E. W. Bliss Co., Doehler 
Die Casting Co. and Bartlett-Haywood Co. The enor- 
mous production of rope for varied Government pur- 
poses by the American Manufacturing Co. and other 
Brooklyn concerns, and of tobacco in the Brooklyn 
factorv of the American Tobacco Co., were also set 
forth in Mr .Jones’ talk. 

A slide was thrown on the screen giving the names 
of some of Brooklyn’s varied war products as fol- 
lows: Anvils used in the Navy Yards for foundries 
and shoeing horses, aviators’ boots, flying suits, hel- 
mets, suits (heated electrically), uniforms, barges and 
lighters, bed socks, Browning machine gun parts; 
cargo slings, carts for ammunition, chemicals, cigar- 
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ettes, clocks used for Army and Navy; clothing of 
every description for Army and Navy, cocoa com- 
pound, coffee urns, cot bottoms; crank shafts for Lib- 
erty motors; dials for air speed of airplanes, altitude 
of airplanes, bomb sights in. aero bomb throwers, 
submarine compasses; equipment for washing and 
drying coffee drums on ships, explosive oils, fencing 
plastron, field desks, field kitchens; gas masks, gaso- 
line measures, gauges for measuring shells, guns and 
rifles, gears for Army trucks, airplane and hydroplane 
motors, gun sights, submarine chasers, etc.; gun -car- 
riages, gyro compasses; hammocks, haversacks, heat 
treating appliances, ledgers and journals used by Army 
and Navy, life saving garments; machinery and tools 
for making airplane parts, airplane bombs, airplane 
radiator tube making machinery, brass cartridge cases 
for shrapnel, artillery and Navy shells, Browning gun 
parts, canteens ; copper bands for high explosives and 
other types of shells, cartridge clips, drop forging 
machinery for ship parts and various articles of marine 
hardware, depth bombs, electrical apparatus, field 
surgical and optical instruments, field kitchens, fuse 
and detonator parts, gas masks, hard bread cans, horse 
and mule shoe machinery; Lewis gun machines, ma- 
chine gun carriages and parts, motor truck parts, mess 
tins, metal containers for all kinds of food products, 
powder cans, rifle and pistol cartridges and bullets, 
rifle parts and straps, steel shrapnel cases, steel helm- 
ets, shrapnel bullets, submarine mine cases, scabbards 
and bayonets, spark plugs, shell cases, sheet steel parts 
for field guns, tracer bullets, trench knives, oil and 
water tanks, oxygen paravenes, powder bags, rope 
used by Army and Navy 3% in. to 16 in.; rotary 
scrapers for gun, ship hulls, etc. ; stanchions for ships, 
signals, nails, stabilizers for ships, stabilizers for air- 
planes, searchlights (high intensity), submarine 
chasers, shells 3 in. to 9.2 in., searchlight carriers, 
superdreadnaughts, sailor caps, spiral puttees, sweat- 
ers, steel masts for ships, submarine net buoys, stear- 
ing engines, saddle bags, steel tool for high speed 
machines, surgical instruments for Army and Navy, 
trench mortar, trench buckets, time fuses, trench mir- 
rors, torpedoes, thermometers, tarpaulins, water cool- 
ers, winches for captive balloons, winches on ships. 

W. W. Freeman former vice-president and general 
manager of the Brooklyn Edison Co. and now presi- 
dent of the Union Gas & Electric Co. of Cincinnati, 
was present and addressed the meeting on “Public 
Ownership of Utilities.” Short addresses were also 
made by Capt. Alfred Brooks Fry, U. S. N.; E. D. 
Kilburn, district manager, Westinghouse Electric & 
Manufacturing Co., New York; H. M. Edwards, aud- 
itor, New York Edison Co., and F. W. Smith, vice- 
president United Electric Light & Power Co., 
New York. 


SUCCESSFUL USE OF ELECTRIC QUILTS. 


The successful use of electrically heated quilts in 
hospitals is reported by Dr. Fred E. Wynne, Medical 
Officer of Health for Wigan, England. He states that 
the quilt he has adopted consists of an extremely 
flexible insulated resistance wire introduced between 
two lavers of fabric so as to form a light and com- 
fortable bed covering which is speedily warmed to the 
required temperature at a low consumption of elec- 
tricity. Of the two layers of fabric the inner is made 
of a heat-conducting substance, so that the heat is 
readily transmitted to the patient, while the outer 
layer is non-conducting, so as to conserve the maxi- 
mum of heat. With a supply at 115 volts or less the 
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quilt can be connected directly to a plug or lamp- 
holder, but with higher pressure a small transformer 
or resistance is necessary. 

These quilts at first were used by Dr. Wynne sim- 
ply as a means of supplying warmth to consumptive 
cases sleeping out of doors or in shelters. The con- 
stant and evenly distributed temperature was a great 
boon and promoted sleep, while the saving of labor 
and fuel by the elimination of the old hot-water bottle 
was a tremendous advantage from the administrative 
point of view. Since then the quilts have been used in 
the fever wards, and it is found that by the super- 
position of one or more blankets, according to the 
room temperature, a bed temperature of go° can be 
attained in less than half an hour and maintained with- 
out appreciable fluctuation for an indefinite period. 
This temperature is sufficient to produce and to main- 
tain sweating as long as desired, and the system has 
proved most valuable in the treatment of hyper- 
pyrexia, post-scarlatina, nephritis, etc. Dr. Wynne 
has no doubt that it would be found equally valuable 
in cases of post-operative shock, severe hemorrhage, 
and all conditions in which the provision of external 
heat without disturbance of the patient is indicated. 
The price of these quilts is moderate and the amount 
of current used is very small. 


CLINTON, IOWA, TO HAVE ALL-NIGHT 
STREET LIGHTING, 


New Contract Also Calls for Replacing of Present Arc 
Lamps and Additional Units. 


The Clinton (Iowa) Gas & Electric Co. recently 
entered into a new contract with the council of that 
place which provides for additional  street-lighting 
units and an all-night schedule, instead of the present 
moonlight lighting, and at the same time reduces the 
unit rental from $60 to $55 per year. This reduction 
will be made possible by replacing the present arc 
lamps, of which there are 211 now in service, with 
modern tungsten units. In addition, the company 
will install 20 new units at places to be designated by 
the council. 

The new contract was entered into at the request 
of the company which desired to improve the lighting 
conditions of Clinton and modernize its equipment. 
In commenting on the matter, Thomas Crawford, 
manager of the company, explained that the higher 
efficiency of the new units presented considerable sav- 
ings which the company was willing to give the city 
the benefit of. 


DUQUESNE LIGHT TO CONDUCT HOUSE 
WIRING CAMPAIGN. 


The Duquesne Light Co., Pittsburgh, Pa., is fol- 
lowing out its custom adopted a few vears ago to con- 
duct a special campaign in the wiring of old houses. 
Up to the present time the company has installed 
equipment for electric service in about 15,000 houses 
in Pittsburgh and vicinity. A special house-wiring 
offer is now being made covering the installation of 
circuits, fixtures, etc., in houses of six or more rooms. 
Taking this number of rooms as a basis, the company 
has adopted a plan to wire and install fixtures for a 
cost of $79.75 on the easy-payment plan, an amount 
of $8.25 being due on the completion of the work and 
$6.50 per month for eleven months. The plan is 
limited to prospective consumers on the company’s 
lines. . 
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Practical Meter PPNI Steel Stack with Cement 
—Surface Radiation—Insulator Test—Commutator Wear 


A STANDARDIZED METER BOX. 


Policy of Southern California Edison Company Is Found 
Advantageous. 


By W. R. FRAMPTON, 
Southern California Edison Co. 


The Southern California Edison Co. has had 
considerable difficulty in the past in protecting meters 
from the weather and fog, a large part of its territory 
being in seacoast cities and towns. Meters would be 
set in places where they would be unprotected from 
the weather and the cases would corrode and in a 
short time be of no value as the cover for the meter 
would be eaten through with salts, etc. 

Several boxes were designed, but it was important 
that some standard be adopted. Meters would be set 
in places where there was not enough excess room to 
allow boxes with swinging doors, also in places where 
it would not be practicable to set a meter in a self- 
contained box in one piece. Therefore, a box was 
designed to take care of all single-phase induction 
meters, the design of the box allowing for the largest 
dimension of the meter and main control entrance 
switch. 

Looking over the accompanying diagrams it will be 
seen the back of the box is separate from the rest and 
can be installed on any wall with a meter, switch and 
wiring, after which installation the cover is slipped on 
in a horizontal position and the eye hooks on either 


Side Elevation of Back 


seine Side 
Elevation of Box 
Showing Meter 


(.waae nmn 


_ Elevation of ! Load 
¢ Showi eler ar “and Switch 


Showing Arrangement of Outlets 


Standardized Meter Box Employed by Southern California 
Edison Co. 


side fastened. The box is made waterproof and there 
is no danger of weather affecting the meter. After 
the box is made, the whole unit is dipped in paint or 
creosote and allowed to stand long enough to im- 
pregnate the wood, with which process it will with- 
stand the weather for a considerable period of time. 
Bushings are used for entrance at the bottom of the 


back. Sometimes these are substituted with circular 
loom, if city ordinance will permit. 

The company finds by supplying these boxes free 
to the consumers they are money in pocket. Also, the 
meter is kept clean and new, the cost of the box being 
approximately $1, while the cost of replacing the 
meter cover and back averages about $2.50. In some 
cases they have to be replaced yearly where exposed 
to extremely bad climate. Further, with this type of 
box the meter is easily read by the meter reader 
through the window. If for any reason, whatsoever, 
an inspection has to be made, it requires but a few 
seconds to take the cover off and everything is handy 
to work upon the meter. In other words, you do not 
have to work inside of the box when working on 
the meter. 

The Southern California Edison Co. requires these 
meter boxes to be set on all outside walls, except 
under low and wide eaves and inland towns. Meters 
installed in factories, work-shops and foundries must 
be protected from steam, excessive moisture, mechan- 
ical fumes, sawdust, coal or ashes, etc., by being en- 
closed in this approved and moisture-proof meter box. 

The meter box is built so that the back may be used 
as a standard meter board, on inside jobs that do not 
require a cover. It thus serves a double purpose. The 
box now has been in use in the neighborhood of four 
or five years and has apprecaniy cut down the main- 
tenance on meter repairs. 

In different districts the wiremen who wire a house 
are furnished the back of the box which is installed 
by them and all that is necessary for the meterman to 
do when setting the meter is to cut the meter loop, 
hang the meter and put the cover on, which can be 
done in a very short space of time. Otherwise, he 
may have to change the whole wiring scheme of the 
wiremen in order to fit the conditions. ` 


CEMENT GUN FOR REPAIRING STACKS. 


Interesting Method of Repairing Corroded Steel. 


At the plant of the Pittsburgh Crucible Steel Co., 
of Midland, five self-supporting stacks, 125 ft. high 
and about 6 ft. in diameter at the top, were badly cor- 
roded by the gas from the furnaces finding its way 
through the brick lining of the stacks and eating out 
the steel plate. The corrosion became very general; 
so much so that in places a man could put his hand 
through the plate and it became absolutely necessary 
to rebuild or repair the stacks. It was decided to 
build reinforced, self-supporting shells around these 
stacks by employing the cement gun. The stacks are 
now completed and the construction work proven en- 
tirely satisfactory. 

At each ring hook bolts were tapped into the stack, 
carrying steel bands properly spaced from the stack, 
the bands in turn carrying vertical reinforcing rods of 
square twisted steel, around which was wrapped wire 
mesh. A shell of gtnite, cement grout or liquid con- 
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crete squirted through a hose under high air-pressure 
from a “cement gun” of special construction, has been 
applied against this reinforcement. The great advan- 
tage in this method of reconstruction lies in the fact 
that the stacks were enabled to be kept in constant 
operation during the progress of the work, except for 
a few days on each stack while the gunite was being 
applied to the upper portions of the stack, During 
these few days each stack was cut out of service so 
that the material would not dry out too quickly, the 
upper portions of the stack being less protected from 
the heat of the gases than the lower portions. The 
method of construction employed also resulted in less 
expense than the building of forms around the present 
steel stacks and the use of ordinary concrete. The 
speed of the work also was much superior, inasmuch 
as the operating crew was able to apply 20 to 25 ft. 
of gunite in a day, instead of the ordinary 5 or Io ft. 
possible with the use of forms and ordinary concrete. 
Fach stack required 1100 cu. ft. of finished gunite, 
which is reinforced with about 114% of steel. After 
the completion of the second stack, swinging scaffolds 
of special design were used instead of continuous 
timber scaffolds, with improved success. 


HEAT RADIATION FROM COLORED SUR- 
FACES. 


Some recent experiments made at the National 
Physical Laboratory, London, by Dr. J. A. Harker on 
the radiation from surfaces show that the color of a 
hot surface at relatively low temperature has very 
little influence upon the amount of radiation leaving it. 

In a series of experiments the sides of a thin 
cubical metal canister were painted in panels of vary- 
ing color, the interior of the cube being filled with 
rapidly stirred oil electrically heated. The amount of 
. pure radiation leaving each kind of surface at a series 
of steady temperatures up to about 200° C. was com- 
pared with that coming at the same temperature from 
a “black body” constituted by a re-entrant tube with 
eppropnate diaphragms. The exterior of the tube 
was washed by the‘hot oil. For temperature differ- 
ences in the region of 100° C. it was found that: 

1. A bright surface of ordinary tin-plate only gave 
of an amount of radiation equal to 5 to 10% of that 
froma “black body.” The quality of the optical per- 
fection of the surface was of little importance so long 
as it was bright. A metal surface treated with galvanit 
of various kinds showed effects of the same order as 
tin-plate. Burnished copper well cleaned with metal 
polish gave a lower intrinsic radiation than tin. 

_2. A coat of almost any paint, regardless of color, 
brings the true radiation up to from 80 to 90% of that 
of a “black body,” and a quite thin layer of paper var- 
nish or of celluloid varnish, so thin and transparent 
as to be almost imperceptible to the eye, applied over 
the bright metal, has almost the same effect. 

3. A layer of tissue-paper or wallpaper pasted 
over the bright surface, or a coating of whitening or 
limewash, shows the same kind of effect in restoring 
o aly the full radiation so long as the coating 
1s thin. 

4. If the surface of the cube be metallized with 
aluminum paint, the pure radiation is reduced to from 
45 to 55% of that of a “black body.” Much depends, 
however, on the kind of vehicle used for the aluminum 
and different samples of aluminum paint, though giv- 
ing results similar in appearance to the eye, differ con- 
siderably in the effects produced. Bronzing and such 
like processes produce intermediate effects. 
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In some later experiments a study was made of the 
total heat leaving surfaces, with a view of obtaining 
some data as to the relative effects of conduction, con- 
vection and radiation in ordinary still air. From these 
experiments it would appear that in the case of radia- 
tors in the region of 100° C., almost exactly half the 
heat leaving the vertical surfaces, if these are of an 
ordinary character or painted in the usual manner, 
consists of pure radiation, the remainder being the 
combined effect of conduction and convection. There- 
fore, if, as is a very common practice, the radiators 
be metallized by painting with aluminum paint, the 
amount of heat reaching the middle of a room warmed 
by such radiators will be lowered to half, or double 
the amount of heating surface will be required to pro- 
duce the same radiation effect as if the surface were 
black or of bare metallic iron. This information may 
be usefully applied by operating engineers in choice of 
covering of machines, transformer cases, cooling 
tanks, etc. 


INSULATOR TEST FOR CONTRACTION 
AND EXPANSION. | 


Contraction and expansion of porcelain and 
metal, each of which has a different coefficient from 
the other, has in the past been a prolific source of in- 
sulator failures. The fixing of metal pins by cement- 
ing them direct into the insulator makes a good job, 
provided the metal-work is correctly centralized and 
a sufficient cushion of cement separates porcelain from 
cement. 

The following method of testing insulators to de- 
termine whether expansion and contraction may be 
expected to cause trouble in the way of cracks and 
unequal stresses 1s one used considerably in England. 
The insulator fitted with a thimble is immersed for 
five minutes in a freezing mixture at—7° C. The unit 
is then plunged into water at 85° C. for another five 
minutes. Repeating this procedure several times will 
show whether contraction and expansion cause trouble. 
On the other hand, the test does not damage the di- 
electric properties of the insulator, unless from ex- 
pansion or contraction, which determination is the 
object of the test. 


CARBON AND COMMUTATOR WEAR. 


By R. E. HELLMUND. 


Carbon manufacturers, as well as manufacturers 
of dynamo-electric machinery, have made numerous 
tests to determine contact resistances, friction losses, 
etc., of various carbons for use as brushes. While 
such tests are of interest, they contribute very little 
towards the real practical need, namely, a carbon 


` which can stand high current densities and high spark- 
` ing voltages with small wear. 


In order to develop such carbons, it would seem 
essential to first make tests determining how the car- 
bon wear is affected by current density, sparking 
voltage and peripheral speed. Present indications are 
that with many commercial carbons very appreciable 
densities can be used if there is no sparking voltage, 
while sparking voltages up to I5 or even 20 volts 
across the brush cause very little wear at certain 
speeds, if the current density is low enough. 

More data along this line should be of great ad- 
vantage both to the carbon manufacturer and the 
electrical engineer interested _in the design and opera- 
tion of commutating. machinery, 


~ 
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Method of Increasing Electric Fan Sales—Merchandising 
Policies Discussed at Massachusetts Contractors’ Meeting 


HOW DEALER CAN ADVOCATE MORE USE 
FOR FANS. 


One Method of Increasing Fan Sales and Offering Real 
Service to Fan Purchasers. 


The use of the electric fan has been considerably 
retarded because the majority of people still regard it 
only as a means of creating a cooling breeze during the 
summer, This has the effect not only of causing many 
possible purchasers to refrain from buying fans as 
being too expensive in proportion to the period of use 
but tends to make them a rather unstable article for 
the dealer to handle. Consequently the dealer is rather 
timid about stocking them, fearing that he will be left 
with a good share of his stock on hand should the 
summer prove unusually cool. On the contrary, if the 
season is especially long or hot the extreme demand 
soon exhausts his stock and many sales are lost as a 
result. pni 

This condition has caused the manufacturers of 
fans lately to place more and more emphasis upon the 
other applications of the fan, especially those which 
require its use during the cooler seasons. Many of 
these uses when realized become more important than 
the original purpose. Probably the most prominent 
of these is the use ‘of an electric fan as an aid in heat- 
ing. That a material saving in fuėl can be effected by 
using a fan to force a more rapid circulation of air 
has been demonstrated so often that it is no longer 
questioned. Its use for drying clothes is also quite 
generally accepted. The general public, however, has 
not been sufficiently acquainted with these other uses 
to fully appreciate them. What is needed therefore 
is a more general realization of these uses, rather 
than the introduction of additional uses, and this can 
be brought about much more directly and more satis- 
factorily by the dealer than by the manufacturer. 

One method by which this can be accomplished and 
which should result in increased sales, not only of fans 
but other appliances as well, 1s to create a more gen- 
eral use of the fans already sold for these extra pur- 
poses. There is no doubt but that the owner of a fan 
can be induced to apply it to one of the later uses 
much more readily than its value for this purpose can 
be impressed upon a prospective purchaser. By doing 
so, however, this value will be more keenly appre- 
ciated by the latter. Furthermore, if the dealer has 
taken a little trouble to acquaint the owner with these 
uses, it will also serve to develop a higher opinion of 
the dealer’s store. 

Probably the easiest way of doing this is for the 
dealer to send out a letter to customers to whom fans 
were sold in previous years, stating some of the addi- 
tional uses of the fan and suggesting that the fan 
which he has be put to one of these uses. Such a 
letter must, of course. be brief but state the advan- 
tages of the new application plainly. One method 
which has been used with considerable success by a 


dealer is reproduced herewith. The letter appears 
personal in order to attract the reader’s attention and 
cause him to read it carefully. In addition it empha- 
sizes the service which the firm offers to its customers 
and the letter itself is further proof of this. 


Mr. John Smith. 


Dear Sir: We wish to call your attention at this time to 
several extra uses to which the electric fan you purchased 
from us may be applied. As you remember, there was an 
extraordinary demand for these fans at the time you pur- 
chased vours and our salesmen were forced to depart from 
our regular rule, which requires that the fullest explanation 
accompany each sale. Feeling that our obligation to you is 
not fulfilled until you are fully acquainted with all these 
applications, we are taking this means of listing two other 
purposes for which it can be used. 

1. Strange as it may seem, one of the most valuable 
uses of the electric fan is as an aid in heating. As you 
probably know, the time required to heat a room is very long 
and a considerable portion of your fuel is wasted either in 
bringing the rooms to the required temperature or in keep- 
ing them warm when they are not occupied. By directing 
the breeze of an electric fan upon the radiator or stove the 
air in an ordinary room may he raised to a suitable tem- 
perature in much shorter time than is usually required. Try 
it, and I’m sure you will effect a substantial saving in your 
coal bill. 


2. There are also many methods of installing fans in 


the hot-air heating system which have been recommended by 
the Fuel Administration. If you are interested, call at our 
store and we will gladly explain them to you. 


3. No doubt the members of your household have been 
inconvenienced on washdays by the difficulty of drying clothes 
in inclement weather. The electric fan placed in the drying- 
room will aid considerably in solving this problem. 


These applications are typical of the many uses of elec- 
trical appliances which are not fully realized by purchasers 
and which will often change such appliances from a con- 
venience to a necessity. Possibly there are other appliances 
in your home which are not used to their fullest extent or 
possibly there are other appliances which you feel you have 
only occasional use for but which if you but realized all 
their many applications, would find a ready place in your 
home. 

In either case we are at your service. 


The value of such a letter is evident. Primarily, 
it will mean that the so-called off-season use of fans 
will be greatly increased. This in turn will cause 
others who formerly regarded the electric fan as a 
luxury or who put off buying until the demand had 
exhausted the supply to appreciate these applications 
and purchase in plenty of time to utilize them. In 
addition the dealer will be looked upon not only as 
striving for business but as one who desires to give 
his customers the fullest possible return for their 
monev. 

There is one other feature which must not be over- 
looked. Dealers themselves should take advantage of 
the various applications they advocate for the appli- 
ances. Often we find a dealer who strenuously adver- 
tises the electric fan as an aid in heating and venti- 
lating but who neglects to use the fans in his store for 
these same purposes and thus fails to readily demon- 
strate to purchasers how easily these other uses may 
be taken advantage ,of: 
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CO-OPERATIVE MERCHANDISING KEY- 
NOTE OF MASSACHUSETTS CON- 
TRACTORS’ MEETING. 


View Point of Manufacturer, Jobber, Contractor and 
Central Station Expressed at Annual Meeting. 


The annual meeting of the Massachusetts State 
Association of Electrical Contractors and Dealers held 
in Worcester, Jan. 9 was typical of the co-operative 
spirit which has been so strongly advocated among 
the various factors in the electrical field for some 
time. In addition to members of organization, repre- 
sentatives of central stations, jobbers, and manufac- 
turing companies were present and took an active part 
inthe proceedings. Alfred J. Hixon, of Boston, state 
chairman of the association, presided at the meeting. 

Edward R. Davenport, sales manager of the Nar- 
ragansett Electric Lighting Co., Providence, R. I, 
delivered a very interesting address on merchandising 
policies. Mr. Davenport criticised many of the policies 
now practiced by the different factors as being worn 
out and antiquated. The methods employed by many 
motor manufacturers in selling their apparatus are 
open to improvement. The practice of allowing a flat 
discount to customers having a certain connected load, 
for example, is based upon a load which was consid- 
ered large some years ago but can not be considered 
as such now. The motor agency agreement and the 
engineering service often forced upon customers by 
manufacturers present other difficulties which should 
be remedied. 

Referring to central-stations merchandising policies 
Mr. Davenport stated that the free renewal of lamps 
by these companies is on the decline and they are 
commencing to realize that such policies are a losing 
proposition. There is, however, no tendency among 
the central-station companies to restrict or abandon 
the sale of electrical appliances as it has been shown 
that such policies are justified.. 

J. M. Wakeman, general manager of the Society 
for Electrical Development explained the work done 
by this society in the securing of publicity and pro- 
moting sales campaigns and the new work which is 
teing prepared for the future. 

Samuel A. Chase of the Westinghouse Electric 
& Manufacturing Co. further advocated the correction 
ot existing merchandising policies. He especially 
urged that central-station companies discontinue the 
practice of selling appliances at a price which did not 
give them a fair profit and advocated the installation 
of more electric service outlets in wiring installations. 

W. L. Goodwin, author of the “Goodwin” plan 
explained very clearly the need for closer co-operation 
between the different organizations in the electrical 
held. He corroborated with Mr. Davenport in the 
need of more modern merchandising policies among 
the manufacturers and dealers and urged the further 
establishment of retail stores by contractors. The 
merchandising of established appliances by such stores, 
he pointed out, would stimulate the use of them to a 
considerable extent while the introduction of the 
newer appliances might well be undertaken by the 
central stations. However, clean, healthy competition 
between the central stations and dealers in this respect 
is much more desirable than competition with the drug, 
department and hardware stores. He particularly em- 
phasized the need of further activity among the con- 
tractors in the wiring of existing buildings as the best 
method of increasing the use of electrical apparatus 
and appliances. 
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In commenting on the opposition to his plan which 
was brought out at the recent meeting of the Electrical 
Supply Jobbers’ Association in Cleveland, Mr. Good- 
win stated that his plan was not infallible and admit- 
ted that constructive criticism was surely acceptable. 
This plan, however, is the best one so far developed 
and until another and better one 1s originated deserves 
the support of the entire industry. 

The following officers were elected: State Chair- 
man, A. H. Grove of Norwood; secretary, J. E. Wil- 
son, Poston; state committeeman, A. J. Hixon, Bos- 
ton; executive committee, Wesley S. Snow, Brockton; 
H. W. Jones, Lenox, F. L. Ham, Worcester, A. O. 
Alexander, Lawrence, and G. B. Quimby of Boston. 


USE OF FAN FOR HEATING ADVOCATED 
IN CHICAGO NEWSPAPER. 


Dr. W. D. Evans of Chicago Tribune Boosts Use of the 
Electric Fan. 


In a recent issue of The Chicago Tribune, in the 
section devoted to matters of health, Dr. W. A. Evans 
has some good words to say for the electric fan. 
Under the title of “Fan Heating” he discusses grates 
and fireplaces, the location of radiators and kindred 
subjects used for creating or utilizing heat. He then 
points out how these all have their limitations, causing 
excessive heat in one location and insufficient heat in 
another, drafts, etc., and why people move around to 
“keep warm.” 

Lack of circulation is the primary cause of all this, 
says Dr. Evans, and goes on to say, “Is the floor- 


cold? Place the fan and tilt it so that warm air is 
driven to the floor zone. Is the rear of the room too 
cold? Place a fan near the ceiling and blow the hot 


air from that zone over towards the cold areas. Is the 
space around the radiators too hot? Place the fan so 
that the hot air is blown away from these and over to 
the cold parts of the room. Is cold air leaking in 
through the windward wall? Throw air against that 
wall with fans. Is window chill excessive? Throw 
hot air from the radiators against the cold windows 
with fans. Do you want to prevent window frosting? 
Use a fan to throw warm air against the window. 
“Remember that most of our complaints of cold 
are not because we do not burn enough coal or do not 
keep the temperature high enough. They are because 
the heat is not distributed. If a man’s head is in a 
stratum of air at 72 and his feet in one at 62 he feels 
cold. For such discomforts a fan is a satisfactory 
makeshift remedy.” 


DEFLECTOR FOR ELECTRIC FAN BREEZE. 


Invention Aims to Eliminate Draft. 


If an electric fan is placed too near to a person it 
is apt to produce too decided a chilling effect and 
prove uncomfortable. This is especially true of large 
fans or fans run at full speed. To overcome this 
diffculty there has been invented a special deflector 
for electric fans that can be either built into the fan 
guard or made separately and attached to the guard 
of any fan already in use. It is the invention of 
Richard C. White, of Jacksonville, Fla., and has been 
recently patented. Mr. White is making arrangements 
with some manufacturers to produce these deflectors, 
which have been declared to be very practical. They 
distribute the breeze over a wide zone and eliminate 
the intense draft. | 
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Conservation and Other Tendencies in Fan Development— 
New Models and Construction Changes in Electric Fans 


ELECTRIC FAN DEVELOP- 
MENTS FOR 1919. 


Summary of Principal Changes and 
New Types Made by Leading 
Manufacturers. 


The exigencies of the war played 
havoc with all plans for development 
work on electric fans that was partly 
under way and contemplated for the 
season of 1919. The urgent need for 
conservation of raw materials as well 
as of labor and manufacturing equip- 
ment led to the restrictions of fan types 
and sizes by order of the Conservation 
Division of the War Industries Board. 
These restrictions have been withdrawn 
through the close of the war and 
through the disbanding of this board. 
However, it is possible that some of the 
conservation measures effected will be- 
come permanent. A number of manu- 
facturers have listed fewer types and 
are ready to drop others as soon as 
present stocks are exhausted. 

From the foregoing it is evident that 
no radically new types could be devel- 
oped under such conditions. This does 
not mean that new types were not 
brought out, some of these having been 
practically completed before the War 
Industries Board held up its restraining 
hand. Considerable thought was given 
by most fan makers to methods for con- 
serving material, especially copper, 
brass and steel. Brass fan blades and 
guards have been successfully replaced 
in many cases by pressed-steel blades 
and guards, these being thoroughly pro- 
tected from corrosion. Other changes 
were introduced in the internal mechan- 
ism as well as in the base and frame, 
cast iron coming again into use in some 
cases. 

Among the manufacturers who an- 
nounce that no additions have been 
made in their models or changes in the 
construction thereof are the following: 
Century Electric Co., St. Louis, Mo.; 
Western Electric Co., New York; Ham- 
ilton-Beach Manufacturing Co., Racine, 
Wis.; Dayton Fan & Motor Co., Day- 
ton, Ohio; Lindstrom-Smith Co., Chi- 
cago. A number of former makers of 
fans have dropped this line entirely, 
among these being the Crocker-Wheeler 
Co., Ampere, N. J. 

In the following are given condensed 
summaries of changes made and new 
types brought out by prominent manu- 
facturers. Due to the rush of work of 
some manufacturers, they were unable 
to supply us with this information in 
time for this issue and we expect to 
publish additional announcements in 
forthcoming weeks. 


GENERAL ELEctric Co. 


A new type, known as the G-E Whiz 
fan, is the latest addition to the line 
of fans. made by the General Electric 


Co., Schenectady, N. Y. It is a 4-blade 
fan of 9-in. size and is especially de- 
veloped to meet the demand for a small 


G-E Whiz 9-In. A. C. Fan. 


and efficient fan of low price for op- 
erating on standard 60-cycle alternating- 
current circuits. The total height of 
this fan is only 12 in. and it weighs only 


G-E 12-in. D. C. Oscillator. 


7 1b. It can be used for either desk 
or bracket mounting, the adjustment re- 
quiring the single turning of a thumb- 
screw. Like other standard models of 
G-E fans, it has dark green finish 
throughout. The company has also 


G-E 9-in. A. C. Desk and Bracket Fan. 


listed a navy type fan, which is 12-in., 
made for both 80 and 123-volt circuits. 
It is a 6-blade fan with specially en- 
closed motor meeting the requirements 
of the Navy Department specifications, 


G-E 9-In. A. C. Oscillator. 


thus being especially suitable for exact- 
ing marine service. A somewhat simi- 
lar type has been especially designed for 
the Emergency Fleet Corporation. This 
also is a 12-in., 6-blade fan, but made 


G-E 56-in. D. C. Ceiling Fan. 


only for 115 volts. Each of these fans 
is of non-oscillating and provided with 
totally enclosed motor, especially suit- 
able for shipboard use. 


EMERSON ELECTRIC MANUFACTURING Co. 


Six new or changed models have been 
introduced by the Emerson Electric 
Manufacturing Co., St. Louis, Mo. The 
chief change in style has been made in 
the 12 and 16-in. non-oscillating alter- 
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New Emerson 56-in. Celling Fan. 
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nating-current fans. Trunnions have 
been eliminated on these styles and new 
models are equipped with swivel-hinge 
base of a conical design similar to that 
employed for several seasons on Emer- 
son oscillators. These fans may be 


Emerson 16-in. A. C. Oscillator. 


turned laterally on the swivel or may 
be tilted or deflected as formerly. 
Pressed-steel bottom plates with special 
felt covering that is secured by an ex- 


Emerson 16-in A. C. Oscillating Fan. 


panding ring of steel inside the 
pressed-steel plate are used on these 
new models. New types of 4-blade, 12 
and 16-im., and a new type of 12-in., 
6-blade oscillator for alternating cur- 
rent are now listed. These resemble 
former models except that they have a 
slight difference in the base. Some of 
the direct-current types have been pro- 


Emerson 12-in. A. C. Non-osciliating Fan. 


vided with swivel-hinge bases like those 
described above. A new model ceiling 
fan of 56-in. sweep and with an induc- 
tion motor has been introduced. This 
has a simple but attractive modern type 
of casing, richly finished in dark oxi- 
dized copper. The blades are provided 
with hand-rubbed mahogany finish. 
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FipeLtity Exvecrric Co. 


Although no serious changes have 
been made in the line of fans made by 
the Fidelity Electric Co., Lancaster, Pa., 
special attention has been given to fur- 
ther development in the universal 8 and 
12-in. fans, which can be operated very 
successfully on direct or alternating- 
current circuits. The 8-in. fans have 
only one speed and the 12-in. three 


Fidelity 12-in. Universal Fan. 


speeds. Both types of fans are readily 
adjustable for bracket mounting or de- 
flection to any desired angle. 


Tue Rossins & Myers Co. 


The 9-in. non-oscillating fan is a new 
model added to the line of the Robbins 
& Myers Co., Springfield, Ohio, to re- 


Robbins Non-osclilating 


& Myers 9-in. 
Fan. 


place the 8-in. non-oscillating fan for- 
merly supplied. This fan is illustrated 
herewith. It is furnished for direct 
current, 32 and 220 volts, and in the 
universal alternating-current-direct-cur- 
rent type for 100-120 volts. The fan 
has four blades and operates at three 
speeds. A hinge joint permits the fan 
to be operated in either the wall or desk 
position. It has drawn-steel frame and 
base and weighs about 8 lb. A feature 
of this fan is the very close speed regu- 
lation in the operation of the universal 
fan on alternating and direct current. 
‘All of the standard desk and bracket 
fans made by this company have drawn- 
steel frames. Each type has four 
blades, except the 9-in. oscillator, which 
has five blades. 


PEERLESS Evectrric Co. 


A number of important mechanical 
and electrical improvements have been 
made by the Peerless Electric Co., War- 
ren, Ohio. Owing to the increasing de- 
mand for oscillating fans to be used in 
bracket positions and tilted forward 
some considerable degree, the gimball 
in the oscillators is equipped with two 
sets of ball bearings, thus eliminating 
all possible friction and making the fans 
serviceable in any position. The 9-in. 
diameter fans are made only in univer- 
sal type. These are made now both in 
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oscillating and non-oscillating models. 
All Peerless fans are equipped with 


black enamel guards. Ceiling fans are 
made now only in the plain, three-speed 
type. 


Eck Dynamo & Moror Co. 


A new-style blade is being used by 
the Eck Dynamo & Motor Co., Belle- 
ville, N. J. This blade consists of the 
four fan leaves of the usual shape, but 
these are placed on a hub which sepa- 
rates the two pairs of leaves so that 
while revolving they travel through dif- 
ferent planes. The effect of this is to 
very much reduce the humming noise, 
according to the statement of the man- 
ufacturer, that is noticed in the opera- 
tion of motors of high speeds. This is 
accomplished without introducing other 
objectionable noises. 


Bovine ELEctrric Co. 


A new 8-in. combination wall and 
desk fan has been placed on the market 
by the Bodine Electric Co., Chicago. 
This is a three-speed fan arranged for 


Bodine 8-In. D. C. and A. C. Fan. 


easy conversion from direct to alternat- 
ing-current service. The change for 
this difference in supply requires sim- 
ply changing one cord connection from 
one binding post to another in the base. 
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The connections and design of the mo- 
tor are such that it operates very efh- 
ciently on either current. Three speeds 
are available, ranging from 1200 to 2200 
r.p.m. The net weight of this fan is 7 
lb. and it operates within the limits of 
100 to 125 volts. 


SPRAGUE ELECTRIC WorKS OF GENERAL 
Ecectrric Co. 


There are no radical changes in de- 
sign in the 12 and 16-in. fans made by 
the Sprague Electric Works of General 
Electric Co.. New York City, but by 
the use of main parts of both these sizes 
and an improved box and fan guard 
have more highly perfected these fans 
for this season. Motor bodies 
bases are the same for the two sizes, 
as are also the windings. The fields 
have been slightly altered to suit the 
new form of swivel and oscillating link. 
There are two sizes of swivels, one for 
12 and one for 16-in. fans. The new 
oscillating box is die-cast and its ex- 
terior is smooth and symmetrical, mak- 
ing an exceptionally good appearance. 
This box is oil-tight. The arrangement 
for engaging the oscillating mechanism 
is more simple, rugged, and effective. 
The worm on armature shaft has been 
altered to left-hand, so that the grease 
in the box will be worked away from 
the commutator. Motor body, base and 
guards are finished this year in green 
enamel, and the blades in bronze lac- 
quer. 


Knapp Etectrric & Novetty Co. 

An 8-in., low-voltage, direct-current 
fan has been introduced by the Knapp 
Electric & Novelty Co., 513 West 5lst 
street, New York City. It is made in 
two voltages, either 32 volts for use in 
connection with farm lighting plants or 
6 volts for operating on storage bat- 


Knapp 8-in. Low-Voltage D. C. Fan. 


teries such as automobile ignition and 
lighting sets. It is a light and well-made 
desk and bracket fan, adjustable to any 
angle. The company is also listing a 
new 110-volt, 8-in. fan of the universal 
type with four speeds for operating on 
either direct or alternating-current cir- 
cuits. The two low-voltage fans are of 
the two-speed type. 


TIDEMAN ELECTRIC MANUFACTURING Co. 


Although no new model has been in- 
troduced by the Tideman Electric Man- 


and ~ 
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ufacturing Co., Menominee, Mich., a 
number of important changes have been 
made. One is that all the fan blades 
are dished or curved. The 8-in. fan 
now makes use of a cast-iron body and 
base. This is to give the fan weight 
and stop the vibration that small fans 
frequently manifest. This also prevents 
the fan from moving about on the desk 
or table top and reduction of the vibra- 
tion reduces the humming sound. The 
curving of the blades further reduces 
the sound. The company has also made 
mechanical improvements in its oscil- 


Tideman 16-in. D. C. Oscillator. 


lating mechanism, using gears that it is 
practically impossible to strip. The 
mechanism has been so arranged that it 
is impossible to stop the fan from oscil- 
lating by holding it by the hand and 
without hurting the gear in any way. 
After the body of the fan is released 
it again resumes oscillating as before. 
This is especially advantageous in that 
if anything interferes with the swing- 
ing of the oscillation no damage results. 
In the larger alternating-current fans 
which are of the induction type, the 
blade of the fan can be held still and 
the current turned on without doing 
any harm to the motor in contrast with 
most motors of this type, which would 
quickly burn out under this condition. 


Models of Fans But Slightly 
Changed. 
A number of fan manufacturers 


have supplied us with cuts of their 
fans which have been changed in 


Lindstrom-Smith Breezer Fan. 
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little details or which are practically 
the same as have proved very satis- 


Manhattan 12-In. D. C. Fan. 


factory in recent years. Illustrations 
of these are shown herewith. 


Quick-Make Starting Switch. 


One of the new equipments brought 
out by the Westinghouse Electric & 
Manutacturing Co., East Pittsburgh, 
Pa., is an interesting starting switch. 
The switch is designed for use where 
squirrel-cage motors are started with a 
full line voltage. The switch is known 
as the quick-make (and quick-break) 
starting switch (Type 816). Its ratings 
are 10 to 100 amperes, 25 hp. maximum, 
three-phase, 220, 440 and 550 volts. 

This switch is extremely flexible in 
its applications; in addition to being a 
motor starting switch, it can also 
used to control feeder circuits; it may 
be supplied in any of the following 
combinations. each having the quick- 
make and quick-break feature, for either 
hand or shipper-rod operation: 

(a) Nonautomatic switch. 

_(b) Switch with low-voltage protec- 
tion. 
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(c) Switch with inverse-time-element 
overload protection. 

(d) Full automatic switch with low- 
voltage and inverse-time-element over- 
load protection. 

It is especially suitable for shipper- 
rod operation on account of the positive 
action of the contacts. It is impossible 
for the operator to retard the motion 
of the contacts after they have started 
to close and there can be no “teasing” 
of the contacts. Workmen who are ac- 
customed to starting machines from line 
shafting by means of shifting belts have 
no confusing details to learn. They 
may start the motor-driven machine 
with the same starting motion they use 
in shifting belts. 

Contacts are opened and closed in 
oil, thus effectually suppressing arcing. 
The contact is made or broken so quick- 
ly that the eye cannot follow the ac- 
tion. A rolling action confines the arc 
to the tips of the contacts and prevents 
pitting or roughening of the seating 
parts where final contact is made. A 
strong spring holds the contacts firmly 
in the closed position. These features 
result in greatly prolonged life fur the 
contacts. ; 

_ Drawn-steel construction is used, giv- 
ing maximum strength with light weight, 
and assuring uniformity and inter- 
changeability when new parts are needed 


Westinghouse Quick-Make Starting 
Switch. 


for replacement or repairs. The oil 
tank is supported by snap ring-latches. 
Removal of the tank clearly exposes the 
contacts and makes them easily acces- 
sible. When necessary to replace con- 
tacts each may be removed by taking 
out a single screw. 

Contacts and contact supports are of 
the same construction used for West- 
inghouse Type A autostarters and mag- 
netic contactors. This minimizes the 
number of spare parts that should be 
carried. 

These starting switches are dustproof. 
Openings are provided for conduit wir- 
ing into the top of case: terminals for 
connecting motor and line wires are ac- 
cessible when cover at top of starter is 
removed. Micarta insulation is used 
throughout. 

Overload and low-voltage attachments 
may be added with no change in switch 
mechanism, as the toggle trip is com- 
mon to all combinations of this switch. 

Low-voltage protection not only opens 
the contacts on failure of power, but 
makes it impossible to close them again 
until return of voltage. Since the low- 
voltage coil is connected in the line cir- 
cuit continuously, means have been pro- 
vided to close the armature of the low- 
voltage circuit when the switch is in 
the “off” position, thereby giving pro- 
tection to the coil and preventing burn- 
outs. A safety stop may be provided by 
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connecting one or more push buttons in 
series with the low-voltage coil. 

The overload relay is the same as that 
used on type A autostarters. It has the 
inverse-time-element feature and is 
equipped with a regulating device, ad- 
justment of which controls the degree 
and duration of the overload possible on 
a motor or feeder circuit. This adjust- 
ment can be made without opening the 
switch cover. 

A hand reset is an additional safety 
feature which makes it necessary to set 
the mechanism before the switch con- 
tacts can be closed. Whether the con- 
tacts have been opened through the oper- 
ation of the low-voltage coil, the over- 
load relay, or by moving the switch han- 
dle to the “off” position, it is impossible 


Quick - Make 
Switch with Tank Lowered, Showing 
Accessibliiity of Contacts. 


Westinghouse Starting 


to close them again until the switch 
handle has been moved to the “reset” 
position. Thus protection is afforded 
workmen and valuable machinery which 
might be injured by accidental starting 
of the metor. 


New Master Controller for Auto- 
matic Magnetic Controllers. 


The accompanying illustration shows 
a new multi-speed full-reverse master 
controller for use with automatic mag- 
netically operated controllers. This 
master is smaller than previous designs 
and is especially applicable in connec- 
tion with steel mill and crane controll- 
ers where the operator's attention 
should not be diverted from the work 
or machine and where space is limited. 
An internal gear drive, which is en- 
tirely enclosed but which is readily ac- 
cessible by the removal of four screws 
shown in the lower portion of the op- 
erating handle, eliminates the lia- 
bility of accident to operators through 
the catching of fingers or clothing in 
the bevel gears usually employed in 
straight-line-drive controllers. This 
master may be mounted horizontally or 
vertically, the former permitting 
straight-line movement of the handle 
and the latter a radial movement. A 
centering latch operated hy a button 
in the handle indicates to the touch the 
“off” position of the master, while a 
strong notching spring is used to indi- 
cate the five positions in either direc- 
tion, A maximum of 12 fingers may 
be mounted on the finger board, using 
6 in one direction of rotation and 6 in 
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the other. The new controller, although 
very small and compact, is so designed 
that by the removal of two bolts the 
entire fingerboard may be taken from 
the frame, while the removal of three 
bolts allows the entire shaft and con- 
tact fingers to be withdrawn. Inspec- 


New Compact Fulil-Reverse Muiti-Speed 
Master Controiler. 


tion, renewals and repairs, are there- 
fore easily effected. The construction 
of the finger board and drum follows 
the C-H standard, in that the fingers 
and segments are clamped to square 
insulated steel shafts, and adjacent con- 
tact points are separated from each 
other by arc barriers. This master con- 
troller is a new development of the En- 
gineering Department of the Cutler- 


Hammer Manufacturing Co., Milwau- 
kee, Wis. 
New Thomas & Betts Conduit 


Specialties. 


The Thomas & Betts Co., New York 
City, has recently placed on the market 
a number of interesting new specialties 
in the way of conduit fittings. One of 
these is an unusually well designed line 
of cutout boxes which are made up on 
high-power presses instead of on hand 
presses and consequently have sharply 
turned corners and symmetrical outlines 
instead of the sides sloping at various 
angles which is so common in the ordi- 
nary box of this kind. 

Another new line consists of split el- 
bows, couplings and tees. which devices 
enable the conduit circuit to be opened 
and inspected at any time it is desir- 
able. Thev are also a desirable substi- 
tute for the bulky and unsightly pull 
box. These fittings are flanged in the 
bases, making them practically water- 
proof, and are furnished in a galvanized 
finish. 

Still another line is the one-hole pipe 
straps which are made of extra heavy 
steel and are deeply grooved their full 
length, thus giving them great strength 
and rigidity, in marked contrast to the 
usual pipe strap of this type which fre- 
quently is of imsufficient strength to 
carry the weight of the conduit. 

The company also has placed on the 
market a very ingeniously constructed 
line of water-tight connectors which 
were used in great quantities by the 
United States Shipping Board to pre- 
vent moisture usually present on ship- 
board from following the electrical con- 
ductors into the outlet boxes and thus 
causing grounds,  short-cirquts, etc. 
These fittings are also suited for use in 
moist places in ordinary construction 
work. 

Among other new devices is an offset 
fixture stud valuable in occasions where 
it is necessary for an outlet to be ex- 
actly centered in anv space, and finally 
is the line of conduit enlargers and re- 
ducers which make it possible to secure 
almost any size of conduit into any size 
of threaded hole in pull or outlet boxes. 
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-Trade Activities 


Advance Electric Reorganized to Extend Activities—Potter- 
Lalley Electric Enters Merchandising Field — Catalogs 


General Electric Co., through its 
Portland branch, has sold to the 
Cummings-Moberly Lumber Co., Til- 
lamook, Ore.. a 100-kw. turbogen- 
erator for installation at the latter’s 
new sawmill, where power will be 
produced for motor drive of all the 
mill machinery. 


Davis Slate & Manufacturing Co., 
Chicago, Ill., has just completed ar- 
rangements for the equipment of a 
thoroughly modern slate factory at 
Toronto, Ont., Canada, which will en- 
able the company to better serve its 
constantly increasing number of cus- 
tomers in the Dominion of Canada. 
A. H, Winter Joyner, of 100 Welling- 
ton street. Toronto, has been appoint- 
ed Canadian sales manager, and Will- 
iam Wright. of Toronto, as superin- 
tendent of production. 


Altorfer Brothers’ Co.., Peoria, Il., 
is distributing a very attractive circu- 
lar reproduced in three colors which 
deals with the A. B. C. “Super-Elec- 
tric” washer, a machine that fills the 
every need of the American house- 
wife for an efficient home laundry. 
The circular describes in detail the 
salient features of the machine and 
illustrates several types of this ex- 
cellent labor-saving device. The A. 
B. C. washer has been endorsed by 
the Good Housekeeping Institute, and 
the great favor with which it has been 
met is further evidenced by extracts 
of letters from dealers of this prod- 
uct, which are reproduced in the cir- 
cular. 


Westinghouse Electric & Manufac- 
turing Co. has just issued its circu- 
lar 1591, subjected, “A Historical 
Review of Steam Progress.” This 
publication was written by Francis 
Hodgkinson, whose commercial and 
‘engineering knowledge of the steam 
turbine is perhaps as broad as that 
of any man in America. The circular 
iS a reprint of an article which ap- 
peared serially and is now gathered 
together in one publication with the 
intention of becoming a handbook 
on steam turbine progress. The 
early history of steam turbine engi- 
neering is gone into and the earlier 
machines installed in America are il- 
lustrated. From 1899 until 1917, each 
year’s development is properly re- 
corded as it occurred and the im- 
provements noted. The booklet is 
profusely illustrated with views of 
all the different types of impulse and 
reaction turbines and the construc- 
tion of blading, valve chamber, gov- 
ernor, throttle valve, coupling and 
oil cooler are shown in detail. This 
publication should be a valuable ad- 
dition to designing and consulting 
engineers and is being used exten- 
sively in the Government training 
classes for junior engineers on steain 
engineering work. 


Advance Electric Co., St. Louis, 
Mo., manufacturer of electric motors, 
generators and motor applications, is 
planning to increase its manufacturing 
facilities and to greatly broaden its 
business. Additional capital has been 


Edward Bretch. 


secured and the organization in- 
creased in order to broaden the activ- 
ities of the company. The company 
was organized in 1904 by Edward 
Bretch, who has had a very interest- 
ing career. He was born in Indiana 
in 1874 and raised in Kansas, attend- 
ing the University of Kansas, where 
his first knowledge of electricity was 
obtained. Coming to St. Louis in 1898 
ne became a designing engineer fo1 
the Wagner Electric Manufacturing 
Co. and for tive years was engaged 


— 


F. V. Potts. 


here in developing new types of elec- 
tric motors. He joined the Century 
Electric Co. at its inception and re- 
mained with this organization for a 
year in the same kind of work. He 
then engaged in engineering work of 


his own and after two years of devel- 
opment the Advance motor was 
brought out and its construction was 
undertaken under the firm name of 
the Advance Electric Co., which has 
been in continuous operation until the 
present time under the supervision of 
Mr. Bretch. He has invented and pat- 
ented some very essential devices in 
motor application, which are in gen- 
eral use by other manufacturers 
through royalty arrangements, and in 
addition has incorporated some dis- 
tinctive features which are found in 
the Advance motors now being pro- 
duced. In the reorganization of the 
company now being affected, Mr. 
Bretch has been made president and 
treasurer, and F. V. Potts, vice-presi- 
dent and secretary. The production 
department will be under the direct 
supervision of Mr. Bretch and Mr. 
Potts will have charge of the sales 
department, this being a line in which 
he has had much experience in pre- 
vious years. 


American Pipe Bending Machine 
Co., with offices at 39 Pearl street. 
Boston, Mass., is about to open up 
pipe-bending plants in all large cities 
throughopt the country. The first 
plant is about ready for operation at 
Lowell, Mass. “Wonder” pipe bend- 
ers, manufactured by this company, 
will be used at all plants. This com- 
pany will make a specialty of fur- 
nishing bent pipe and make delivery 
of small orders at 48 hours’ notice. 
Heretofore contractors and other 
users of bent pipe have had to wait 
from two weeks to three months to 
get deliveries. Each plant will have 
facilities for turning out from 1000 
to 3000 bends per day, and will be 
in charge of an expert pipe bender. 
The present company was capitalized 
at $100,000; the old company 1s about 
to be reorganized with a capital of 
$1,000,000 to carry on this enlarged 
business. 


Coppus Engineering & Equipment 
Co., Worcester, Mass., has issued a 
new catalog setting forth the prin- 
ciple and advantages of the Coppus 
turbo blower for undergrate draft 
and other industrial purposes, explain- 
ing in a very concise manner the the- 
ory of mechanical draft in connection 
with combustion. Various types of 
Coppus equipment are illustrated and 
described in detail. 


Potter-Lalley Electric Co., a new 
corporation, has entered the mer- 
chandising field and will do a general 
electrical business in Des Moines. 
lowa, leading in all kinds of electrical 
equipment, machinery and appliances. 
Ralph H. Potter is president and 
treasurer of the new enterprise. and 
E. P. Carney is vice-president and 
secretary. These two men and Q 
R. Potter constitute the board of di- 
rectors. 
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EASTERN STATES. 


Portland, Me.—Fire recently de- 
stroyed the boiler plant and saw mill 
at the Russell Shipbuilding Co. plant 
at East Deering, near Portland. 


Fitchburg, Mass.—Announcement 
has been made by the Fitchburg Gas 
& Electrical Co. that an increased 
schedule of rates will be placed into 
effect on Feb. 1. 


Worcester, Mass. — Considerable 
new electrical equipment will be re- 
quired in connection with the large 
theater building to be erected by 
Sylvester Z. Poli, at 595 Main street, 
Hartford, Conn., estimated to cost 
in excess of $250,000. Plans for the 
Structure are now being prepared. 


Phillipsdale, R. I.— American Elec- 
trical Works is planning for the con- 
struction of a pumping building at 
its plant at East Providence, about 
20x20 ft. in size. 


„Warwick, R. I.—The town council 
has been petitioned for many addi- 
tional street lights. A few new lights 
were installed, but the majority were 
reterred to the superintendent of 
lights for investigation. 


Ausable Forks, N. Y.—Ausable 
Forks Electric Co., Inc., has made 
application to the Public Service Com- 
mission for permission to construct 
an electric plant at Jay, Essex coun- 
ty, N. Y. The proposed plant is esti- 
mated to cost $25,000. 


Brooklyn, N. Y.—The United States 
Government, Bureau of Yards ‘and 
Docks, has awarded a contract to the 
Hamilton Electric Co., 357 Third 
street, for the installation of a new 
ire alarm signal system at the local 
Government site. The Department 
is also takin bids for the installation 
of new coal and ash handling equip- 
ment at the station, estimated to cost 
S80.000. 

Hoffman Island, N. Y.—The Board 
of Health, Dr. L. E. Cofer, health 
oficer, port of New York, has com- 
pleted arrangements for alterations 
and improvements in the boiler equip- 
ment at the Quarantine Station. 


Ithaca, N. ¥.—Remington Salt Co., 


Cayuga Lake, is having plans pre- 
pared for the construction of a one- 
story boiler plant at its works, about 
6x120 ft. in dimensions. The struc- 
ture is estimated to cost $25,000. 


Lyons, N. Y.—Niagara, Lockport 
& Ontario Power Co. is understood 
to be reducing its working force at 
its local plant, following the closing 
down of a number of manufacturing 
establishments in this vicinity en- 
gaged on war contracts, and to which 
the company furnished electric pow- 
et for operation. i 


New York, N. Y.—Packard Lamp 


Division, 113 East 15th street, aftiliat- 
ed with the General Electric Co., has 
leased property at 10 East 18th street 
for increased operations. 


New York, N. Y.—In connection 
with an application recently filed with 
the Public Service Commission by the 
Long Island Lighting Co., 50 Church 
Street, for permission to increase its 
revenues, the company has decided 
to withdraw the request for a readi- 
ness to serve charge of 50c per 
month. It is understood that the 
company will change its application 
to a request for an increase in rate 
based upon the advanced cost of pro- 
duction. 


New York, N. Y.—The Board of 
Managers of the Bronx Hospital, 
Inc., has recently filed plans for the 
erection of a one-story boiler plant 
at the institution, at Fulton avenue 
and 169th street. Including the con- 
struction of another building, the 
work is estimated to cost $30,000. Dr. 
Alexander Goldman is president. 


Utica, N. Y.—The State Hospital 
Commission, Capitol, Albany, has 
completed arrangements for altera- 
tions and improvements in the heat- 
ing plant and boiler equipment, etc.. 
at the Utica State Hospital. E. S. 
Elwood is secretary of the commis- 
sion. 


Camden, N. J.—New York Ship- 
building Corporation has awarded a 
contract to the Fraser Brace Co, 
1328 Broadway, New York, for the 
construction of a one-story substa- 
tion, about 48x70 ft. in size, at its 
plant, to cost about $25,000. 


Dover, N. J.—Wharton Steel Co. 
has inaugurated operations on a 
double shift at its Scrub Oak mines, 
to provide for increased capacity. It 
is understood that arrangements have 
been made with the New Jersey Pow- 
er & Light Co. for furnishing the ad- 
ditional electric energy required. 


Jersey City, N. J—The Board of 
Freeholders has approved an appro- 
priation of $226,500 in the annual 
budget for 1919, to provide for the 
operation and maintenance, etc., of 
the power plant. 


Madison, N. J.—The Borough 
Council is arranging plans for the 
installation of new boiler equipment 
at the local fire headquarters. 


Newark, N. J.—The Public Service 
Corporation has made application to 
the County Board of Taxation for a 
reduction on the 1918 tax assessments 
levied against the Public Service 
Electric Co., the Public Service Rail- 
way Co., and the Public Service Rail- 
road Co. The aggregate assessment 
totals $8,744,275, and the corporation 
has requested a reduction of $3,605,- 
545.63. 


Newark, N. J.—The Board of Free- 
holders has approved an appropria- 
tion of $100,000 to provide for light, 
heat and power at the Overbrook 
Hospital for 1919, 


_Newton, N. J.—The Township 
Committee is considering plans to 
enlarge the electric plant at the local 
alms house, to provide for increased 
operations. 


Pitman, N. J.—The Board of Pub- 
lic Utility Commissioners has denied 
the application of the Electric Co. 
of New Jersey and the Bridgeton 
Electric Co., Bridgeton, for permis- 
sion to merge. It was proposed to 
issue stock of the consolidated com- 
pany to holders of the stock of the 
merging companies, share for share, 
making the capital of the new or- 
ganization equal to the combined 
stock of both. companies, with 500 
shares of preferred stock of the 
Bridgeton company issued at par to 
the American Railways Co. The 


. Commission approved the issuance 


of preferred stock for $40.000 to the 
last mentioned concern, but declined 


to grant authority to issue stock for 
$50,000. 


South Orange, N. J.—In its an- 
nual budget for 1919 the Township 
Committee has arranged an appro- 
priation of $7900, to be used for’ 
street-lighting purposes during this 
period. 


Trenton, N. J.—Ilutchinson Stor- 
age Battery Co., 230 South Warren 
street, has had plans prepared for 
the construction of a one-story brick 
factory building. 


@ 
Allentown, Pa.—Plans are being 
arranged by the Water Department 
for the erection of an electric-light- 
ing plant to be used for municipal 
service at the local waterworks plant. 
Included in the plans is the installa- 
tion of a steam-operated electric gen- 
erating station, to be used to handle 
the excess boiler capacity at the 
pumping station for the lighting of 

Streets, public buildings, ete. 


Buttonwood, Pa—Vulcan Iron 
Works, 730 South Main street. 
Wilkes-Barre, has had plans prepared 
for the construction of a one-story 
power plant at Buttonwood, near 
Wilkes-Barre. Westinghouse, Church, 
Kerr & Co., 37 Wall street, New 
York, are engineers for the company. 


Harrisburg, Pa.—The contract has 
been let for five buildings for the 
Hamburg. Sanatorium for Tubercu- 
losis, amounting to $343,000. About 
$350.000 is still available for con- 
struction work at the various sana- 
toria in the state. The plans and 
specifications for the erection and in- 
stallation of an electric light plant 
at Mont Alto Sanatorium and for 
an isolation. hospital and garage at 
Cresson Sanatoriunryare>about com- 
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plete and will be ready for advertis- 
ing shortly after the new adminis- 
tration comes into power. 


Mauch Chunk, Pa—M. G. Prutz- 
man, Court House, is having plans 
prepared for the installation of an 
electric plant. 


Philadelphia, Pa—Edgewater Dye 
Co., Frankford avenue and Nicetown 
Lane, has commenced work on the 
proposed alterations and improve- 
ments in the boiler plant at its works, 
estimated to cost $4300. 


Philadelphia, Pa.—The city is con- 
sidering plans for extensive improve- 
ments and extensions in the water- 
works system. 


Springdale, Pa—Penn Power Co., 
Pittsburgh, will build a one-story 
steel, reinforced concrete and brick 
power plant, 200x900 ft. in size, at a 
cost of about $5,000,000. This work 
will be done by day labor. 


Georgetown, D. C.—Fussell Young 
Ice Cream Co., 12th and V streets, 
Washington. D. C., has awarded a 
contract to Frank L. Wagner, 1413 
P street N. W., Washington, D. C., 
for the construction of a two-story 
power plant, about 40x60 ft,. at Wis- 
consin and W streets, Georgetown, 
to cost about $25,000. 


Washington, D. C.—The Ordnance 
Department is considering plans for 
the construction of an electrical shop 
at the local ordnance works. 


Raleigh, N. C.—Palmetto Power & 
Light Co. has filed notice of an in- 
crease in its capitalization from 
$200,000 to $500,000, to provide for 
expansion. 


Charleston, W. Va.—A number of 
important new bills have been intro- 
duced in the senate, among which is 
Senate Bill No. 98, introduced by 
Senator Coalter, providing for exten- 


sive hydroelectric development in 
West Virginia. 
Wheeling, W. Va—tThe city is 


making rapid progress in the instal- 


lation of the new electric street- 
lighting protem of the “white way” 
type, and it is expected that opera- 


tions will be inaugurated at an early 
date. 


Lowndesville, S. C.—Lowndesville 
Light & Power Co., recently incor- 
porated, has arranged plans for the 
construction of a transmission sys- 
tem to be operated for local service. 


Orangeburg, S. C.—The city has 
had plans prepared for the installa- 
tion of a new generating unit at the 
municipal electric light plant. 


Atlanta, Ga. — Establishment of 
electrical generating plant at mu- 
nicipal crematory is contemplated. 
Address superintendent of construc- 


tion. 


Augusta, Ga.—The city council ap- 
pointed a committee to investigate 
advisability of establishing municipal 
lighting plant. Address William P. 
White, mavor. ` 

Cordele, Ga.—The citv is consider- 
ing plans for the construction of an 
electric-lighting plant for municipal 
service. 


NORTH CENTRAL STATES. 


Oxford, Ohio.—The village council 
met to open bids for electric current. 
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DATES AHEAD. 


Oklahoma Utilities Association. An- 
nual meeting, Oklahoma City, Okla., 
Feb. 6, 7 and 8&8. Secretary, H. A. 


Lane, Oklahoma City, Okla. 


Illinois State Association of Electri- 
cal Contractors and Dealers. Annual 
convention, Chicago, Feb. 14 and 15. 
State secretary, A. Engelken, 55 
West Harrison street, Chicago. 


New Mexico Electrical Association. 
Annual meeting, Albuquerque, N. 
Mex., Feb. 17-19. Secretary-treasurer, 
Charles E. Twogood, Albuquerque, N. 
Mex. 


American Institute of Electrical En- 
fineers. Annual mid-winter conven- 
tion, Engineering Societies building, 
New York City, Feb. 19-21. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York City. 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Ptister, Mil- 
waukee, Wis., March 24-28. State sec- 
retary, John <A. Piepkorn. 108 Syca- 
more street, Milwaukee, Wis. 


Wisconsin Electrical Association. 
Annual meeting, Milwaukee, March 25- 
27. Secretary, J. P. Pullian, 1408 First 
National Bank building, Milwaukee. 


One hid was received from Robert S. 
Ashe of Richmond, Ind. 


Toledo, Ohio.—The issue of $3,200,- 
000 in bonds was authorized at the 
annual meeting of the stockholders 
of the Toledo Railways & Light Co. 
for the acquisition, construction, ex- 
tension and equipping of additional 
property, and for the making of bet- 
terments and extensions to the light 
and power property of the company. 
Address Henry L. Doherty, president 


of Cities Service Co., controlling 
company. 
Crawfordsville, Ind..— Plans and 


specifications for the addition to the 
Crawfordsville Electric Light & Pow- 
er Co. were adopted by the city coun- 
cil and bids for the equipment will 
be shortly advertised for. Address 
manager. 


East Chicago, Ind.—An_ 8,000,000- 
gallon capacity water filtration plant 
at East Chicago has been announced 
by C. L. Kirk, vice-president and gen- 
eral manager of the Indianapolis Wa- 
ter Co. and vice-president of the East 
Chicago & Indiana Harbor Water 
Co. Bids have been asked for by 
the company. The estimated im- 
provement will be $300,000. Bids will 
be opened Feb. 25. Work will 
be begun on the filtration plant 30 
days after the contract is awarded 
and it will require a year and one- 
half to complete the contract. Spe- 
cial castings and fittings will be neces- 
sary. A bond issue will be floated 
to care for the financial part of the 
undertaking. The plant will be so 
constructed that it may be increased 
to 12,000,000 gallons capacity. 


Evansville, Ind.—Indiana Public 
Service Commission has authorized 
Evansville Utilities Co. to create an 
issue of $15,000,000 first and refund- 
ing 10-vear gold bonds and to issue 
$3,000,000 at 6% for not les sthan 90% 


of par. The company is reorganizing 
its finances. Henry W. Marshall is 
president. 


Greensburg, Ind.—A company has 
been incorporated at Maxwell for the 
purpose of building transmission lines 
and purchasing power from the 
Greensburg municipal plant. 
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Indianapolis, Ind. — Indianapolis 
Forging Co. will erect a new build- 
ing, 136x50 ft., reinforced concrete, 
to be used for office purposes. The 
company will also make some exten- 
sive improvements on its old build- 
ings, the total cost of these improve- 
ments being $25,000. 


Princeton, Ind.—Announcement has 
been made by the city council that 
the Princeton Light & Power Co. 
will at once begin the erection of a 
new system of street lighting, replac- 
ing all arc lamps with a system of 
large incandescents. The work was 
ordered more than two years ago, 
but was held in suspense by war con- 
ditions. 


Rockport, Ind.—The county coun- 
cil of Spencer county has voted an 
appropriation of $175,000 for the erec- 
tion of a new court-house at Rock- 
port. 


Terre Haute, Ind..—Terre Haute. 
Indianapolis & Eastern Traction Co. 
has filed a petition with the Illinois 
Public Utilities Commission for per- 
mission to increase passenger rates 
from 214c to 2%c. The company op- 
erates a traction line between Terre 
Haute, Ind., and Paris, Ill. 


Aurora, Ill.—Western Gas & Elec- 
tric Co. has filed a petition with the 
Illinois Public Utilities Commission 
asking permission to issue bonds in 
the amount of $155,000 and notes for 
$177,300. 


Jacksonville, I11l.—The Park Board 
will complete lighting system in Cen- 
tral Park. Address secretary of the 
Park Board. 


Springfield, Ill.—The City Council 
recently passed an ordinance author- 
izing Commissioner W. J. Spaulding 
to purchase from the Maloney Elec- 
tric Co. of St. Louis two electric trans- 
formers for the city lighting plant, at 
a cost of $2,895. 


Battle Creek, Mich.—Architect M. 
J. Nirehouse, 343 South Dearborn 
street, Chicago, Ill, has prepared 
plans for enlarging the power house 
at the plant of the Michigan Carton 
Co. Address W. J. Fell, manager, 
Battle Creek, Mich. 


Howell, Mich.—At a recent mu- 
nicipal election it was decided to sell 
the municipal lighting plant to the 
Detroit Edison Co. for $50,000. The 
plant was built 16 years ago, and will 
be remodeled and considerably in- 
creased in capacity to care for sev- 
eral new industries. 


Kinde, Mich.—$10,000 in electric 
light bonds are offered for sale Feb. 
10. Address William Brinker, village 
clerk. 


Chetek, Wis.—The council may 
purchase the electric plant owned by 
the Chetek Light & Power Co. Ad- 
dress J. W. Pell. 


Rhinelander, Wis.—E. A. Forbes, 
president of the Rhinelander Light- 
ing Co., has submitted a proposition 
to the people of Woodruff and Minoc- 
qua to construct a high tension power 
line from Rhinelander to those vil- 
lages for electric lighting purposes. 
It is understood that the proposal 
is looked upon with favor by the resi- 
dents of thel two towns and in all 
probability thedine will be built. 
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Aldrich, Minn.—The Little Falls 
Power Co., Little Falls, Minn., con- 
templates extending its transmission 
lines into Aldrich to supply the vil- 
lage with electricity. 


Gary, Minn.—Gary Telephone Ço. 
will build telephone line into Flem- 
ing in the spring and will improve 
line to Ada. 


Hibbing, Minn.—The village plans 
to build an electric light and power 
plant to cost $50,000. Charles Fos- 
ter is manager. 


Ortonville, Minn.—The Tri-State 
Flood Central Association has been 
organized to eliminate the flood wash 
of the Red River Valley and for in- 
dustrial developments and harness- 
ing of flood water for power. Ad- 
dress A. B. Kaeches, of Ortonville. 


Maquoketa, Iowa.—Iowa Electric 
Co. of Cedar Rapids, Iowa, will con- 
struct a high-tension line connecting 
hydroelectric plant at Anamosa with 
Steam generating plant at Maquoketa. 
Address John A. Reid, general man- 
ager. 


Kansas City, Mo.—Swift & Co. 
have awarded a contract for the con- 
Struction of a three-story addition to 
local boiler plant, about 75x100 ft. in 
size, 


_ Arlington, Neb.—The question of 
Issuing $15.000 in bonds to construct 
a transmission line will be submitted 
to vote. Address city clerk. 


Beatrice, Neb.—George Steinmeyer 
of this city will soon begin the con- 
struction of a hydroelectric plant in 
the Blue river near Barneston, 20 
miles south of Beatrice, to double the 
amount of current used by Beatrice 
and to furnish electricity for Blue 
Springs, Wymore and other points. 
The proposed plant will cost about 
$125,000. 


_ O'Neill, Neb.—At the annual meet- 
ing of the McGinnis Creamery Co. 
plans for the rebuilding of the cream- 
ery and lighting plant were discussed. 


Wymore, Neb.—Franchise has been 
granted to the Nebraska Gas & Elec- 
tric Co., Norfolk, for municipal elec- 
tric system for five years. 


Bismarck, N. Dak.—Plans under 
consideration by the Budget Board 
of State Administration for installing 
electric Jighting plants in various 
State institutions. 

Munich, N. Dak.—$3500 electric 
light bonds have been authorized. 
Address village clerk. 


Columbia. S. Dak.—At a special 
election held recently a majority of 
the voters voted in favor of the issu- 
ance of bonds in the sum of $15,000 
for the installation of a municipal 
electric light system., The system 
will be installed at the earliest pos- 
sible date. 


Watertown, S. Dak.—An election 
will he called to vote on the ques- 
ton af issuing $150,000 in bonds for 
a municipal light and water system. 
Address D. N. Hagan, chairman of 
the board. 


SOUTH CENTRAL STATES. 


Benton, Ark.—The city has com- 
pleted negotiations for the leasing of 
the local electric plant, and it is un- 
derstood that plans are under con- 
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sideration for the purchase of the es- 
tablishment for a consideration of 
$13,500. Upon completion of the 
transaction, new equipment to facili- 
tate operations will be installed, in- 
cluding new generating unit, engines, 
etc. 


Homer, La.—George Lewis is re- 
ceiving bids for equipment for a cot- 
ton gin, corn-grinding plant and pow- 
er plant. 


Wilburton, Okla—It is reported 
that the Sandstone Coal & Mining Co. 
is in the market for coal-mining, hoist- 
ing and power plant equipment. T. 
W. Choat is interested in the com- 
pany. 


Fort Worth, Tex.—Permission to 
lay wires underground on several 
streets was granted the Western 
Union Telegraph Co. by the City 
Commission. 


San Antonio, Tex.—Fire recently 
visited the power plant of the San An- 
tonio Public Service Co., causing a 
loss of about $25,000. 


Highbank, Tex.—The electric light 
plant owned by the R. C. Peacock 
estate burned. 


WESTERN STATES. 


Cut Bank, Mont.—The question of 
whether Cut Bank shall have an elec- 
tric hght plant will be submitted to 
voters of the city. A 170-hp. power 
plant is proposed, with a two-unit 
hydroelectric and gas installation and 
a guaranteed  daylight-to-daylight 
service. Meters will be installed and 


in all probability a 24-hour service 


will be maintained. 


Mountain, N. Mex.—Franchise has 
been granted to Bob Adams to in- 
stall a light and water system. 


Boise, Ida.—kKeystone Dredging 
Co. of San Francisco has purchased 
800 acres of placer ground on Boise 
and Feather rivers, for which three 
high-capacity gold dredges are to be 
built. These will be electrically 
equipped. Capt. Rupert Winters, a 
well known dredge operator, is con- 
cerned in the organization. 


Klamath Falls, Ore.—California- 
Oregon Power Co., of Medford, has 
planned the construction of a dam 
on Link river with the purpose of in- 
creasing power production. ` 


Portland, Oage.—The Eagle Flour 
Mills, under construction, will require 
000-kw. in motor power. This project 
is backed by W. R. Bagot & Co, 
Portland. 


Seattle, Wash—Rothert Process 
Steel Co., operating electric furnaces 
for making high carbon tool steel, is 
installing new equipment to increase 
its production to 10 to 15 tons per 
dav. The equipment comprises 
smelting, reheating and annealing 
furnaces, steam hammer and three 
175-kva. transformers. 


Tacoma, Wash.—City Council has 
authorized the purchase of 8000 acres 
containing the Lake Cushman power 
site, paying $300,000 in 6% utility 
bonds. The cost of this proposed de- 
velopment is estimated at $5,000.000, 
and the power possibilities at 75,000 
hp. The project involves a transmis- 
sion line 40 miles long. 
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NEW PUBLICATIONS 


Electrolysis and Its Mitigation.— 
The Bureau of Standards has issued 
the second edition of technologic pa- 
per No. 52, entitled “Electrolysis and 
Its Mitigation,” by E. B. Rosa, chief 
physicist, and Burton McCollum, 
electrical engineer, of the Bureau of 
Standards. The book contains 137 
pages and is profusely illustrated with 
halftones, line drawings and charts. 
This revised edition of the bulle- 
tin is a very complete discussion of 
the three-wire method of railway 
power distribution. The section on 
pipe drainage has been modified and a 
paragraph on automatic substations 
added. It is now ready for distribu- 
tion and those interested may obtain 
a copy by addressing a request to the 
Bureau. 


The Inflammability of Aluminum 
Dust.—The Department of Interior, 
Bureau of Mines, has issued Tech- 
nical Paper 152 entitled, “A Study of 
the Inflammability of Aluminum 
Dust,” by Alan Leighton. As several 
disastrous explosions of aluminum 
dust have happened in manufactur- 
ing establishments, the Bureau of 
Mines has thought it worth while to 
investigate the physical and chemical 
properties of the dust, with especial 
regard to inflammability and to the 
problem of extinguishing fires and of 
minimizing the force of explosions 
once started, and the results of the 
study made are incorporated in this 
very interesting bulletin. It reviews 
the available literature on the subject 
and discusses the preliminary experi- 
mental work, material used, proper- 
ties affecting explosibility, etc. The 
method of procedure in making the 
explosibility tests and conclusions ar- 
rived at are dealt with at some length 
and summarizes the precautions to be 
observed. The price of this publica- 
tion 1s 5 cents, and may be had by 
addressing a request to the Superin- 
tendent of Documents, Government 
Printing Office, Washington, D. C. 


PROPOSALS 


Boilers and Equipment.—Until 
March 4 the Board of Managers of 
Letchworth Village, Thiells, N. Y., 
will receive bids for the installation 
of a new central heating plant, to in- 
clude three new boilers and equip- 
ment, underground connections, etc.., 
the entire work being estimated to 
cost $300,000. Frank A. Vanderlip, 7 
Wall street, New York, is president. 

Boilers and Piping.—Bids will be 
received until Feb. 11 by the State 
Hospital Commission, Albany, N. 
Y., for installing boilers and piping 
in the power plant at the Utica State 
Hospital. Cost about $75,000. 


Electric Elevator.—Bids will be re- 
ceived until Feb.. 12 by J. A. Wet- 
more, supervising architect, Treas- 
ury Department, Washington, D. C., 
for the installation of an electric pas- 
senger elevator in, post office and 
court house-at Fts Worth, Tex. 
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A. W. Thompson Becomes President of Duquesne Light— 
J. H. Miller Joins Jewell Electrical Instrument—Changes 
2 
R. W. WUSTENFELD, formerly F. D. NiMs, vice-president and 
sales engineer for the Manhattan Elec- general manager of the Washington the Crouse-Hinds Co., Syracuse, N. Y. 


trical Supply Co., has become western 
manager of the electrical trades distri- 
bution of the White Sewing Machine 
Co., Cleveland, Ohio. 


H. E. OSBORNE, Jr, Los An- 
geles, Cal, has been appointed chief 
engineer of the Board of Public Utili- 
ties of Los Angeles, to succeed Frank- 
lin D. Howell, resigned. Mr. Osborne 
has been connected with the city engi- 
neering department for 22 years. 


A. G. BERGSCHNEIDER, who 
has been superintendent of the Illinois 
Traction System in Decatur, Ill, for a 
number of years, has been appointed 
superintendent of transportation for the 
same company and will make his head- 
quarters at Springfield, Ill. He suc- 
ceeds E. E. Edmundson, 
signed. Mr. Bergschneider is succeeded 
at Decatur by Alton McNeill, who has 
heen serving as chief dispatcher at De- 
catur for the past six years. 


W. R. McGovern, who became 
connected with the Wisconsin Tele- 
phone Co. 19 years ago as a draftsman. 
has been appointed general manager of 
the company to succeed H. O. Sey- 
mour, resigned. Mr. McGovern, after 
handling construction, equipment, traf- 
fic and other branches of work for the 
local company, was appointed engineer 
in 1907. In 1911 he was sent to Chi- 
cago as chief engineer of the Chicago 
Telephone Co. and is now chief engi- 
neer of the central group of Bell tele- 
phone companies, with headquarters at 
Chicago. He holds a degree trom Mar- 
quette university, is a fellow member 
of the American Institute of Electrical 
Engineers and is a member of the 
American Association for the Advance- 
ment of Science. 


Percy C. FRIssrteE, the new as- 
sistant superintendent of the transpor- 
tation department of the Edison Elec- 
tric Illuminating Co., Boston, Mass., 
was born in Charlestown, Mass., on July 
3, 1875. He entered the employ of the 
Boston Edison Co. on March 16, 1897, 
as clerk in the inspection division of the 
construction department and was later 
transferred to the office division, which 
was under the charge of C. H. Hodskin- 
son, and whom he later succeeded as 
chief clerk. After serving in this ca- 
pacity for some time, Mr. Frisbie be- 
came connected with the installation 
department. In August, 1905, he was 
appointed superintendent of the general 
service department. He hela this po- 
sition Jess than two years, when he de- 
cided that he would take up work in 
new fields, and on April 17, 1907, ten- 
dered his resignation. In September of 
the same vear he returned to the com- 


pany as chief clerk of the transporta-, 


tion department and on Dec. 1, 1918, 
was promoted to the position of assist- 
ant superintendent of the department. 


who has re-: 


Coast Utilities, Seattle, Wash., recently 
returned after a trip of six weeks to 
Chicago, Boston and New York. 


L. P. ProsseEwn has resigned as 
mechanical superintendent of the Black 
& White Taxicab Co., New York City, 
to become associated with the Nilson- 
Miller Co., engineer and machinist, of 
Hobcken, N. J. Mr. Prossen has been 
elected vice-president and will be in 
charge of the gear cutting, piston and 
piston ring departments. 


Joun H. MILLER, who for the 
past year has been a lieutenant serving 
in the Signal Corps at Washington, D. 
C. in the radio development department, 
has received his release and become as- 
sociated with the Jewell Electrical In- 
strument Co., Chicago, in charge of the 
engineering department. After his 
graduation from the University of Illi- 
nois, Mr. Miller entered the employ of 
the Westinghouse Electric & Manufac- 
turing Co., serving in the detail and 
supply department ot the company for 
several vears before he engaged in 
Government service. 


WittiamMm D. Dyer, who for 
some time has served the Edison Elec- 
tric IHuminating Co., Boston, Mass., in 
the department of collections, was re- 
cently appointed assistant superintend- 
ent of the department. Mr. Dyer was 
born in Somerville, April 3, 1878. 
After completing his study at 
the Cambridge Grammar and Latin 
Schools, he attended Bryant and Strat- 
tons Commercial School, and on 
May 31, 1899, became connected with 
the company as clerk m the Head Place 
othce. He later left the company to 
take up other work and again joined 
the ranks of the Edison company in the 
bookkeeping department. 
transferred to the department of collec- 
tions, where he has since been assist- 
ing Mr. Goss. 


GEORGE L. WIKINS, commer- 
cial manager of the Wisconsin Public 
Service Co., Green Bay, Wis., has re- 
signed to become affiliated with the Illi- 
nois Electric Co., of Chicago, as sales 
representative, effective Feb. 1. Mr. 
Wilkins became commercial manager of 
the Wisconsin company about two years 
ago and prior to that time was connect- 
ed with the Sheboygan Gas Light Co. 
as commercial manager. He was pro- 
moted from Sheboygan to Green Bay, 
as both of the properties are operated 
by Clement C. Smith. Mr. Wilkins has 
been identified with war work in Green 
Bay as assistant federal food adminis- 
trator of Brown county, and chairman 
of the threshing division of the food 
administration. When he assumes the 
new office, Mr. Wilkins will establish 
his residence in Milwaukee and will 
have as his territory the southern sec- 
tion of Wisconsin. 


Later he was ` 


who has been acting as County Food 
Administrator, has resigned. 


James F. HutcuinGs, Roch- 
ester, N. Y. has been elected president 
of the Rochester Railway & Light Co, 
succeeding Horace Jf. Andrews, de- 
ceased. 


H. E. NORTH, formerly connected 
with the Minneapolis General Electric 
Co., has been appointed manager of the 
contract department of the Oklahoma 
Gas & Electric Co., Oklahoma City, 
Okla. 


CLARK E. DIEHL, Harrisburg, 
Pa., manager of the local ‘branch of the 
Postal Telegraph Co., and city elec- 
trician for many years, has resigned his 
managerial duties to devote his entire 
time to municipal work. Mr. Clark is 
well known in the street-lighting field 
and has held a number of offices with 
the International Association of Muni- 
cipal Electricians. 


S. D. SPRONG, electrical engineer 
for the Edison Electric Illuminating 
Co., Brooklyn, N. Y., has been appoint- 
ed chairman of the street- lighting com- 
mittee of the Association of Edison Il- 
luminating Companies and also a mem- 
ber of the committee on electricity dis- 
tribution and use. Mr. Sprong was for- 
merly chief electrical engineer of T. 
White & Co., Inc., resigning that posi- 
tion about seven years ago to become 
associated with the Brooklyn company 
in his present capacity. Prior to his 
connection with the White company, 
he was electrical engineer for the United 
Etectric Light & Power Co., New York 
City, having previously been affliated 
with the New York Edison Co. and the 
Public Service Corporation of New Jer- 
sey. 

A. W. Tuom{ĒpPson, Federal man- 
ager of the Baltimore & Ohio R. R. 
and associated lines east of Parkersburg 
and Pittsburgh, has resigned to become 
president of the Duquesne Light Co. 
Pittsburgh, and the Philadelphia Co., 
the public service company of that city. 
Ife was previously chief engineer of 
the Baltimore & Ohio, and in 1912 was 
made vice-president in charge of op- 
eration and later vice-president in 
charge of trafic and commercial de- 
velopment. He became Federal man- 
ager of the system last vear. Mr. 
Thompson was graduated from Alle- 
eheny College in 1897 and in 189% en- 
tered the service of the Baltimore & 
Ohio as assistant of surveys on the 
Pittsburgh system. A vear later he 
was appointed division engineer of the 
Pittsburgh division. In 193 he became 
superintendent of the Cumberland di- 
vision and later of the Wheeling divi- 
sion. Four years later he was promot- 
ed to the position of chief engineer 
maintenance of way, becoming chief en- 
gineer three years later. 
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Reconstruction Period= What? 
XXII. 


Institutional 
Advertising 


The man whose words carry the greatest 
weight is the man with a background. What 
he says may not be original or profound, but 
the fact that it was he who said it makes the 
difference. 


If he has spent toilsome years in study and 
research, the fact entitles him to be heard 
with respect. If he has come up from pov- 
erty and obscurity to distinction, his words 
command instant attention. If he has lived a 
varied, useful, resourceful life, he will be sure 
of an audience. 


Study, service, experience, achievement are the 
open sesame to the best which the world has 
to offer in the way of preferment and reward. 


What is true of the individual also applies in 
a very literal sense to the corporation. As an 
institution, with a background of achievement, 
of growth and of service, it is entitled to make 
its claims heard. But proper recognition of 
itself and its products will only be given when 
it has shown on what they rest. That is “in- 


HERE never was a time when it paid better stitutional advertising.” 
to let the world know the plant, the organ- | 

ization, the experience which lie back of your 

product. To bring these facts out clearly is a 

service of real value to your customers and 


to yourself. 


C. A. TUPPER CHICAGO 
President INTERNATIONAL TRADE PRESS, Inc. 
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MAUL MURAL 


Financial News 


QUINLAN HS 


Kellogg Switchboard & Supply Co. 
Makes Report. 


Stockholders of the Kellogg Switchboard 
& Supply Co. have been informed that 
net billings of the company for the year 
1918 amounted to $5,900,000, as compared 
to $5,200,000 in the previous year. No 
lizures as to net earnings were available 
as accountants have not tinished an audit 
of the year’s business or the taking of in- 
ventory. 

Unfilled orders are within $50,000 of the 
business on the companys books a year 
ago. Quick assets ammount to more than 
$1,500,000, while current liabilities amount 
to only $53,000, including current pay roll. 
The company and its employes subscribed 
to $1,033,000 of Liberty Bonds of various 
issues, of which the company holds Pau, - 
000., 

Seymour Guthrie, secretary, in a pre- 
liminary report, said that the telephone 
business of the company showed contrac- 
tion and would remain in uncertainty 
until government policy is fixed, but he 
expressed the assurance that large busi- 
ness must be expected from the coni- 
panies eventually. Since the removal of 
restrictions on the manufacture of auto- 
mobiles the company’s activities in the 


making of accessories has increased 
markedly. 
Bond Issues of Illinois Utilities 


Authorized. 


d 

The Illinois Public Utilities Commis- 
sion has received and acted upon a large 
number of petitions the past fortnight, 
most of which relate to the financial op- 
erations of various electric utility com- 
panies of the state. The Jacksonville 
Railway & Light Co. was given authority 
to issue $183.000 first mortgage 5% gold 
bonds. The Illinois Central Traction Co., 
a subsidiary of the Illinois Traction Co.. 
was granted authority to issue 6% 
cumulative preferred capital stock in the 
amount of $245,000. 
also allowed to issue $254,000 general 
mortgage 6% gold bonds. The Chicago, 
Ottawa & Peoria Railway Co.. also a 
subsidiary of the Illinois Traction System, 
was given permission to issue $576,000 
first consolidated and refunding mortgage 
5% gold bonds. The Northern Itlinois 
Light & Traction Co. was granted permis- 
sion to issue $90,000 general mortgage 6% 
grold bonds. The application of the East 
St. Louis Railway Co. to increase rates 
for street railway service in East St. 
Louis was suspended until July 30, 1919. 


Annual Report of Milwaukee Build- 
ing and Loan Association. 


The annual meeting of the Employes 
Mutual Savings Building and Loan Asso- 
ciation of the Milwaukee Electric Rail- 
way & Light Company brought out some 
interesting facts and figures. The an- 
nual report submitted at this meeting 
showed assets of $836,938, an increase 
of 48% over the previous year. The 
capital stock is $5.000,000, of which $3,- 
739,400 is issued. The organization has a 
subscription list of 2250 names and makes 
loans only to employes of the company. 
During the five years of its existence it 
has grown to be one of the largest build- 
ing and loan associations in the state of 
Wisconsin, inasmuch as the last two 
years of these five years when our nation 
was at war and most of the five years 
were included in the total period of war 
conditions abroad, with increasing costs 
of living, the showing of this building 
and loan association is indeed remarkable. 
All officers and directors were re-elected 
at the annual meeting. 


Citizens of Spokane, Wash., have pur- 
chased $2,000,000 of the $3,000,000 note is- 
sues of Washington Water Power Co.. for 
refunding notes of about similar amount 
issued a year ago. It is stated that an- 
other issue of $800,000 may be offered 
later to raise funds for making improve- 
ments at the company’s Long Lake 
hydroelectric plant. where an additional 
16.500-hp. unit is required to supply the 
power to be required by the C. M. & St. 
Paul Railway Co. on its Othello-Tacoma 
electrification. 


This company was' 


Springfield Company to Issue Bonds. 


The Springtield Consolidated Railway 
Co., Springtield, 1, has been authorized 
to issue capital stock to the amount of 
$79,500 by the Illinois Public Utilities 
Commission. The company was also au- 
thorized in the same order to issue $107,- 
000 of >% gold bonds maturing in 35 years 
and secured by a mortgage to the Fidel- 
ity & Columbia Trust Co., and L, N. 
Bender, trustee, of Louisville, Ky., under 
date of June 1, 1913, 


Dividends. 
Montreal Light, Heat & Power Co. has 
declared a quarterly dividend of 16), pay- 
able Feb. 15 to stoek of record Jan. 31. 


Texas Power & Light Co. has declared 
a dividend of 13%, payable Feb. 10 to 
stock of record Jan. : 


Carolina Light & Power Co. has de- 
clared a quarterly dividend of tb. pay- 
able Feb. 1 to stock of record Jan. 15. 


Railway & Light Securities Co. has de- 
clared a semi-annual dividend of 3°, 
also a semi-annual dividend of 3% on 
preferred stock, both payable Feb. 1 to 
stock of record Jan. 15. 


Pacific Gas & Electric Co. has declared 
a quarterly dividend of $1.50 on preferred 
stock, also a dividend of $1.50 on tirst pre- 
ferred stock, payable Feb. 15 to stock of 
record Jan. 31. 


The Attica Light & Power Co., At- 
tica, Ind., nas filed a pe tition with the 
Indiana Public Service Commission ask- 
ing for authority to borrow $15,000 from 
local banks. The funds will be used for 
improvements to the plant of the com- 
pany. 
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Earnings. 
INTERBOROUGH RAPID TRANSIT. 
For November— 1915. 1917. 

GLOSS) assai See owes $ 3,435,687 $ 3,454,687 

Net after taxes...... 1,090,619 1,554,618 

Total income. ; 1,746,667 1,752,300 

Surplus after charges 239,522 655,035 
For the 5 months ended Nov. 30— - 

CIYVOSS cosrsaes vee ee $16,170,935 $15,928,087 

Net after taxes...... 4,730,496 6, D09407 


Total income........ 7,670, 146 S, 14. 08d 
Surplus after charges 493,963 2,765,798 
UNITED LIGHT & RAILWAYS Co. 


Comparative consolidated earnings state- 
ment for 12 months ended Noy, 30: 


191$. 1917. 
aa earnings, all sour- 2 
Me GO ach Siete Aig eaten ds $9,161, 1 1.063, 147 
Net AIT all taxes ... 2,675,751 2,782,302 
Balanee after interest, 7 7 
EE AO nig E Brace 079,789 1,187,408 
Dividends on preferred l 
STOCK: oreda e 20k 607,656 604,941 
Balance 268i cass sasts 372,133 552,461 


WESTERN UNION TELEGRAPH. 

Reports to the Interstate Commerce 
Commission for August, September and 
October and the period from Jan. 1, 1918, 
to Oct. 20, 1915: 

For August— 


Operating revenue .........-66- $ 7,403,000 
Net operating revenue .......-. 1,216,000 
Operating income ........6e+ee- $98,000 
lor September— 
Operating revenue .......0ee eee 1,302,000 
Net operating revenue sesse... 1,344,000 
Operating meong PLE oes 996,000 
For October— 
Operating revenue ......eeee eee 8,202 ,0NO 
Net operating revenue s.s... 1.989 000 
Operating income ......-.0eee- 1.545,000 
From Jan. 1, 1918, to Oct. 31, 1918— 
Operating revenue ........6.56- La 182, 900 
Net operating revenue ......... 15,456,000 
Operating income ....-..6. ee eee 12,149,000 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


` Div. rate. Bid Bid 
Publie Utilities— Per cent. Jan. 21. Jan. 28, 
Adirondack Electric Power of Glens Falls, common.........-- ve 6 11 11 
Adirondack Electric Power of Glens Falls, preferred............ 6 68 69 
American Gas & Electric of New York, common...........+- i0+extra 100 uN 
American Gas & Electric of New York, preferred...........+.. i 43 43 
American Light & Traction of New York, common...........+.. s F 235 23 
American Light & Traction of New York, preferred...... aS 6 98 98 
American Power & Light of New York, ccmmon.........--.+... 4 56 oo 
American Power & Light of New York, preferred............ wets 6 15a 19 
American Public Utilities of Grand Rapids, common......... DE si : sig 
American Public Utilities of Grand Rapids, preferred........ pisi 7 35 35 
American Telephone & Telegraph of New York ......-...... Mae ree 100 10016 
American Water Works & Elec. of New York, common...... Sal si 4 4 
American Water Works & Elec. of New York, particip...... i vi 10 19 
American Water Works & Elec. of New York, first preferret .., 6 65 65 
Appalachian Power, common....... ee EEE ee” i 2 2 
Appalachian Power, preferred. 2.05 ec5 caves eee eee e ae dees oe 7 12 12 
Cities Service of New York, COMMON.......... 0c e eet eee nee +extra 985 296 
Cities Service of New York, preferred... 0.0... 00 cece eee ee ees was 7614 aly 
Commonwealth Edison of Chicago .... ec cc eee ee eee 3 8 11414 114 
Comm. Power, Railway & Light of Jackson, common........ hoes 20 19 
Comm. Power, Railway & Light of Jackson, preferred. ...... T 6 40 41 
Federal Light & Traction of New York, common...........-. — ak 8 R 
Federal Light & Traction of New York, preferred........... ae ae 39 39 
Illinois Northern Utilities of Dixon 22... 0... cece ee ee eee i Bri n 
Middle West Utilities of Chicago, Common........ 2. cece eee 2+extra 20 20 
Middle West Utilties of Chicago, preferred. .......... 0. eee. me 50 50 
Northern States Power of Chicago, COMMON....sssessssssso. ae: i Wi 62 
Northern States Power of Chicago, preferred. ...........--- ex.div.7 g7 89 
Pacific Gas & Flectric of San Francisco, common..........--- Rte ahs 47 47 
Pacific Gas & Electric of San Francisco, preferred............ an 6 85 s3 
Public Service of Northern Hlinois, Chicago, common......... Sige 7 aN 90 
Public Service of Northern IWinois, Chicago, preferred....... oe 6 an an 
Repablic Railway & Light of Youngstown, common.......... rae 4 16 i7 
Republic Railway & Light of Youngstown, preferred........ 6 50 11 
Standard Gas & Electric of Chicazo, common, .......5...e0e- cue. 13 13 


Standard Gas & Electric of Chicago, preferred............566. ss 
Tennessee Railway, Light & Power of Chattanooga, common , 


United Light & Railways of Grand Rapids, 


6 

Tennessee Railway, Light & Power of Chattanooga, preferrec .., 6 13 12 
4 

United Light & Railways of Grand Rapids, preferred....... 6 


COMMON... ...2... 


Western Power of San Francisco, common Rel ele ob A Nae Oe ks ; ; 1714 1714 

Western Union Telegraph of New York .............0 cc eeee extra 87 SHS 
Industrials— 

Electrice Storage of Philadelphia, common ............0.-006- bod! 4 52 RO 

General Electrice of Schenectady oo... 0... ce eee eee vad 8 147 148 

Westinghouse Electric & Mfg. of Pittsburgh. common...... nee 7 41 ‘J 

Westinghouse Electric & Mfz. of Pittsburgh, preferreédyjtiaa, Lh 7 55 5B 
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Fig. 1.—America’s First Hydroelectric Plant. 
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Niagara Falls. 


1919. Pace 207. 
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Started in 1895 and Still in Operation. 


Development of Hydroelectric Re- 
sources in Eastern United States 


Deterring Influences and Development are Outlined—Brief 
Review of What Has Already Been Accomplished—Urgent 
Need and Benefits of Hydroelectric Developments Given 


By D. H. COLCORD 


Westinghouse Electric 


N THE United States today there are approxi- 

mately four or five times as much steam as water 

horsepower in use. The aggregate water horse- 
power developed and undeveloped is around 60,000,- 
000. The Secretary of Agriculture estimates the water 
power development in 1916 to be 6,500,000. This 
means that there -is still undeveloped water power in 
this country equal to twice the present steam capacity 
in service. Approximately 40,000,000 of the unde- 
veloped water-power is in thirteen of the Western 
States, leaving about 13,500,000 in the East. 

It is with the possibilities of developing these 


cL 


& Manufacturing Co. 


13,500,000 horsepower in Eastern United States that 
this discussion deals. As 32,500,000 horsepower is 
generated by steam and as this steam is generally cre- 
ated from coal—a fuel which is sometime going to be 
exhausted—and as the greater proportion of steam 
power is used in the East, where there is always a 
market for power, the question of numerous small 
developments here although less romantic than har- 
nessing the tremendous water power potentialities in 
the Rockies, has certain concrete financial possibilitics. 

Certain economic and legislativě factors! kave 
taught the uninitiated investor im\hydfoelectri¢ emer- 
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prises several costly lessons in recent years, and it seems 
worth while to review these considerations before 
pointing out waterpower advantages. 


1. Load-factors have been overestimated. 

2. Drought in summer and ice in winter have prevented 
the constant source of power counted on to supply the 
consumer. The initial cost for building impounding 
dams to overcome this difficulty was so great that 
although companies might have succeeded in the long 
run, they could not compete with steam power com- 
panies, during their infancy. 

3. The high cost of transmission systems in a mountainous 
country has been prohibitive in some degree. 

4. The cost of installation is high. In 1914, the total cost 

of installing hydroelectric plants was estimated at 

$27,000,000 including distribution systems and auxiliary 
equipment. This gives an average cost per horsepower 
of $158. A general estimate of the cost complete as 
given by a prominent engineering company, not including 
distribution or step-down transformers has ranged from 
$75 to $150 per kilowatt installed. If the price of coal 
increases, in time it will compare favorably. At least 
the marginal difference in cost will demand increased 
efficiency in the operation of hydroelectric plants which 
might make up for this difference. The best steam 

practice secures at the electric generator less than 20%. 

of the energy stored in coal, while the efficiency of the 

water wheel frequently exceeds 90% which is worth 
considering. 

The rapid development of the steam turbine with its 

increased efficiency has discouraged water power. 

6. The distance because of the mountainous nature of the 

East, from the market, has been a factor. 

The high value of land in industrial districts has re- 

stricted development. 

& Railroads have followed the streams and 
instances would have to be. rebuilt. 

9. Many of the streams are of an interstate character 
involving legislative difficulties. 

10. The fact that several projects have been started and 
abandoned has had a bad moral influence. 

11. Long-term franchises held by municipal heating and 
lighting companies made competition impossible. 

12. The forestry laws contain inadequate provisions for the 
leasing of land. 

13. There is a scarcity of real good-head sites. 

14. There is not enough data available on the geological 
features of stream beds. 

15. The recent scarcity and high cost of labor and building 
material has prevented, since the war. even the com- 
pletion of developments already started. 


The report of the Pennsylvania Water Commis- 
sion of 1916, contains data on hydroelectric projects 
that have been started and dropped for various reasons: 


cr 


in many 


1, These projects were begun at a time when there was a 
marked scarcity of capital in this country. 
2. The companies failed to realize the necessity for a 


complete engineering survey and improper sites were 
chosen and then abandoned. 
3. Hydrographic conditions 


were overestimated and in 


Fig. 2.—Power House of Pennsylvania Water and Power Com- 
pany at Holtwood, Pa. 


ELECTRICAL 


REVIEW Vol. 74.—No. 6. 


some cases there was not as much water available as 
counted on. 
4. Commercial surveys were not thorough in all cases and 
companies in some cases overestimated their markets 
for power. 
In three instances uncertainty in regard to the legal 
rights possessed by the companies, and subsequent legis- 
lation blocked their progress. 
6. In several projects, the blame for failure can be laid 
at the door of financial misfortune. 


To attempt to present in so limited a space even 
a general summary of what has already been accom- 


cr 


Fig. 3.—Two 12,000kv-a., 26-cycle, 11,000-volt, Vertical Water- 
wheel Generators in Holdwood Station. 


plished in developing waterpower facilities in the East 
would be a task of doubtful value. The wide differ- 
ence in the capacity of completed plants, some pro- 
ducing as small an amount as 8 horsepower, would 
indicate little but a brief account of the completed de- 
velopments in Pennsylvania are indicative of condi- 
tions in general. 

The grand total of all hydroelectric plants in Penn- 
sylvania in 1916, Or in number, including auxiliary ` 
power units, was 172,872 horsepower. These plants 
vary from 8 horsepower to the capacity of the largest 
central station at Holtwood. The Holtwood plant is 
located on the Susquehanna River and is laid out for 
ten vertical units. Eight units have now been in- 
stalled. The dam is half a mile in length, built of solid 
concrete with an average height of 55 ft. The power 
generated at 11,000 volts is stepped up through three- 
phase transformers to 70,000 volts, and is transmitted 
about 40 miles to the city of Baltimore over aluminum 
cables suspended from steel towers. The development 
is owned by the Pennsylvania Water and Power Co. 

The following table is taken from a report of the 
New Jersey Water Commission for 1918 and com- 
pares the utilization of water power along the Mus- 
conetcong river between Hackettstown and Riegelsville 
for 1894 and 1918. Excepting the Passaic river. the 
Musconetcong has the greatest hydroelectric facilities 
in the state. 


1894 1918 
Kind of Mill. Hp. No.of Mills. Hp. No. of Mills. 
Paper mills ...... 955 3 1610 3 
Grist mills ....... aid 10 368 G 
‘Graphite grinding 
mills ........ g&o 1 290 2 
Worsted varn 
mills ......... ans os 110 1 
Machine knives ; 
mills ......... To l 100 1 
Saw mills ........ ea ; 40 1 
Snuff mills ...... 35 1 p$ 
Total .... 1,724 16 2418 > 14 
Total headin feet, K9 176 


February 8, 1919. 


The table shows an increase of 46% in total horse- 
power in 24 years, although the number of mills de- 
creased by two. It proves that hydroelectric power 
is successful even within easy hauling distance of the 
coal mines, and means that a similar outlay on other 
developed streams would not be a mere venture. 


The general advantages desired from a greater de- 
velopment are: 


l. The highest use of coal is to create heat to preserve 
man’s life and the term of man’s existence may depend 
on the care of the supply. Fuel is not essentially re- 
productive. Waterpower for industry can save the 
nation millions of tons of coal a year. 

2. The East is first and foremost an industrial section and 
depends primarily on fuel and any effort to conserve it 
will lengthen out productive life. 

3. The electrification of all railroads in the United States 
is inevitable and provision must be made to supply the 
electric power. As railroads follow the streams the 
natural source of power is that which is the most avail- 
able—the stream itself. 

4. Waterpower makes electric lighting possible wherever it 
is needed. 

ö. Where steam power is already used it can well be sup- 
plemented by water power. 

6. Storage reservoirs used with hydroelectric plants are a 

protection against floods. 

During the droughts in summer, the expulsion of water 

from impounding dams improves sanitary conditions 

along the stream below. 

. Impounding dams on rivers often improves navigation. 

9. The thickly-settled districts afford. a large market for 
electric power with reasonable transmission distances. 

l0. The prevalence of old canals and dam sites make it 
possible to install a plant at a small cost. 

ll. There are many limestone streams in the mountainous 
districts that have a high rate of flow during the dry 
seasons. 

12. Labor released by the close of the war, can be used to 
build the plants. 

13. Increased industrial efficiency is effected due to labor 
saving and waste prevention in distributing power. 


From a conservative and absolutely safe standpoint 
considering immediate returns on the investment, the 
correct policy here in the East is to use the water- 
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power only to supplement steam and where coal is 
available at a fair price. But this policy is somewhat 
pinched and near-sighted from national industrial and 
economic standpoints because the time is coming when 
the available coal will be gone. A nation like ours 
can afford to dream at least of the time when every 
river that runs from the summits of the Appalachian 
Mountains to the sea will halt from time to time in 
its wanton course and convert its energy into power 
that will electrify the Atlantic Seaboard. There may 
come a time when the coal that is left will be required 
for purposes that a central station cannot serve such 
as driving the engines on our ocean liners or as fuel 
for keeping us warm. 

In Eastern United States, hydroelectric possibili- 
ties, still vague and indefinite, are tremendous, colos- 
sal. Horsepower that runs into millions is being 
wasted every year as our rivers run wantonly to the 
sea. Why is it not possible for the Genesee, the Dela- 
ware, Susquehanna, the Juniata, Allegheny, Mononga- 
hela, Ohio, the Passaic or the Musconetcong rivers 
to be harnessed as completely as has the Huron, the 
Kalamazoo or the Grand Rivers of Michigan? For 
example, imagine central stations at Lock Haven, Wil 
liamsport, Harrisburg, Sunbury, each the size of the 
complete hydroelectric plant at Manistee, Michigan. 
They would furnish power for twenty cities and towns, 
turning the wheels for great silk and paper mills and 
make it possible to electrify the whole Buffalo-Wash- 
ington Division of the Pennsylvania Railroad. Multi- 
ply this river by hundreds of other streams, and these 
cities by thousands of other cities, and the vision 
appears of a vast network of transmission systems 
extending from Maine to Florida furnishing every 
unit of power required for anything from that of 
preparing the toast for breakfast to that of driving 
giant locomotives over the Allegheny Mountains. The 
vision contracts considerably, when you consider that 
Pittsburgh in 1914 had only 2320 horsepower derived 
from water turbines in the Ohio basin. 


Fig. 4.—Interior of Power Plant at Augusta, Ga., Contains Five 2700 kv-a. 23C0-volt-Vertical Generators. 
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General 


View cf Cement Plant of Southwestern Portiand Cement Co., El Paso, Texas. 


Operating Details of an Electrically 
Operated Cement Mill 


Progress of Material Through Mili—Process of Cement 
Manufacture — Apparatus and Size of Motors Utilized 


at El Paso, Tex., is ideally located geographic- 

ally in the center of a thriving market, furnish- 
ing the greater portion of the cement used in Western 
Texas, southern Arizona and New Mexico. The plant 
is located on a bank of the Rio Grande river, about 
34 miles from the center of El Paso, Texas, and has 
a capacity of 1500 barrels per day of 24 hours. The 
company owns 905 acres adjacent, practically all of 
which is cement material. The plant is constructed 
throughout of reinforced concrete, about 17,000 bbl. 
of cement being used. The buildings are in the natural 
color and present a substantial and pleasing effect. 


T HE Southwestern Portland Cement Co.'s plant 


HANDLING Raw MATERIALS. 


The materials used are limestone and shale, the 
quarry being located about 1800 ft. up the river from 
the plant. The two materials, in a deposit averaging 
about 75 ft. in depth, lie side by side. Blast holes 
of 55% in. are drilled with a well-drill driven by a 
gasoline engine, the holes being set back from the face 
25 to 30 ft. and about the same distance on centers 
and are drilled from the top to a depth of a few feet 
below the quarry floor. A number of these holes are 
shot at a time and from 30,000 to 40,000 tons of ma- 
terial are broken down with one blast. The rock is 
then loaded by hand into 3-yard side-dump cars, fur- 
nished by the Continental Car and Equipment Co., that 
are hauled to the crushing department by a 25-ton 
Davenport locomotive, in trains of 10 to 15 cars each. 

The train of material, when arriving at the crush- 
ing department, is run up an incline and the cars are 
dumped into two large concrete hoppers over two No. 
6 Allis-Chalmers Co.’s gyratory crushers which crush 
the material to a fineness that all will pass about 2!4-in. 
ring. It is then elevated and passed through two 36 
‘by 16-in. corrugated face Buchanan rolls which re- 
duces the material so that all will pass a I-in. ring. 
The rolls deliver the crushed material to a 24 by 24-in. 
Webster pivot bucket carrier; thence it is elevated, 
conveyed and delivered into the crushed rock bins. 


CRUSHED Rock BINS. 


The crushed rock bins, six in number, are 23 ft. 
inside diameter by 32 ft. deep with a 50-1n. hopper 
bottom and have a capacity of 600 tons each. There 
are four cast-iron hoppers in each bin equipped with 


a valve by which the material can be drawn out and 
delivered into the pivot bucket carrier ard carried 
back into the proportion department. With this ar- 
rangement the pivot bucket carrier completely girts 
the rolls and crushed rock bins, passing over the top 
of the latter and returning through a tunnel under- 
neath. The carrier coming up from the rolls loaded 
with crushed material, delivers into any one of the 
crushed rock bins. The lower run is then used for 
conveying the material from these bins to an elevator 
which delivers the material to one of the proportion 
bins. -At this point about 10‘ slag is added to the 
mixture, the material passing through Richardson 
Scale Co.’s automatic scales, the slag being secured 
from the slag dump of the El Paso smelter, adjacent 
to the factory. The material, after passing through 
the automatic scales, is now what is termed “the mix” 
and is elevated and delivered to a 24-in. belt conveyor 
fitted with an automatic self propelling tripper, de- 
livering the mix to the blending bins. After being 
delivered from the elevator the mix passes through 
an automatic sampler, which cuts out a semple equal 
to .or of 1%. The sample is then run through a 
small mill furnished by the Williams Patent Crusher 
and Pulverizer Co., and is reduced to a fineness that 
will pass a No. 8 screen. From this sample the chem- 
ist makes his analysis and determines the ratio of 
silica, alumina and lime in the mix as it i: delivered 
to the various blending bins. 


BLENDING BINS AND DRYER. 


The blending bins, six in number, are an exact 
duplicate of the crushed rock bins heretofore des- 
cribed. The mix is now drawn from the blending 
bins on to a belt conveyor which delivers the material 
into an elevator which in turn delivers into a bin over 
the dryer. By drawing from one or more blending 
bins at the same time the mix can be corrected if 
necessary, the chemist having a record of the analysis 
of the mix as it was delivered to them. 

The mtx is now fed by an automatic feeder to a 
rotary dryer 6 ft. in diameter and roo ft. long which 
is hand-fired with coal. After passing through the 
dryer, the mix is raised to a temperature of about 
250° F. and is then discharged into a screw conveyor 
for delivery to the raw grinding department. 

The screw, conveyor, brings,;the material from the 
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dryer, and delivers to an elevator, which conveys it to 
four bins over eight 42-in. Fuller mills. The product 
from these mills, ground to a fineness that about 95% 
will pass 100 mesh and 84% will pass a 200 mesh 
sieve, 1s elevated, conveyed and delivered to a blend- 
ing silo. 

The blending silo is composed of ten bins, 15 ft. 
square inside by 39 ft. deep with 50-in. hopper bottom, 
each bin being fitted with a screw feeder which auto- 


90 Hp. Vertical Belted Motors Driving Fuller Mills. 


matically draws the mix and delivers it into a 
mixing conveyor directly underneath. All the mate- 
nal coming from the raw grinding department is de- 
livered into, say—No. 1 silo bin, for a period of two 
hours, then into No. 2 silo bin and so on until a com- 
plete cycle of the ten bins has been made. The above 
operation is then repeated. 

The ten feeders under the silo bins are operated 
at the same time, their combined capacity being 25% 
inexcess of that required to supply the kilns operating 
at full capacity. This material after being thoroughly 
mixed, is elevated and conveyed to the feed bins in the 
kiln department, the 25% excess being delivered into 
the conveyor, bringing the material from the raw 
grinding department, and is returned to the silo. 


KILNS. 


The material is drawn from the kiln feed bin by a 
motor-driven screw feeder controlled from the burning 
end of the kiln. There are two 8 by 150-ft. kilns 
driven by variable-speed motors. Pulverized coal is 
used for fuel and is fed into the kiln by small motor- 
driven screw feeders. Two Sirocco blowers supply 
the air for blowing the pulverized coal into the kiln. 
The kilns deliver the clinker direct into 6 by 60-ft. 
rotary coolers, one for, each kiln, the coolers delivering 
the cool clinker int& automatic scales which dump 
directly into an elevator for delivery into the clinker 
Storage bins. E 


CLINKER STORAGE. 


The clinker storage bins, six in number, are prac- 
tically duplicates of the crushed rock and blending 
bins, the clinker from the clinker storage bins being 
handled by 24 by 24-in. pivot bucket carrier which 
completely girts the bins and passes over the Verbund 
mill bin in the cement grinding department. With 
this arrangement the carrier can be used for handling 
the clinker from any one of the storage bins and de- 


livered into any other bin or on the ground. About 


25'4 of the clinker stored on the ground can be 
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spouted back into the carrier, the remainder being 
handled by a traveling locomotive crane equipped with 
a 1!4-cu. yd. grab bucket. The crane can pick up the 
clinker and deliver it through a spout into the carrier 
in the tunnel, thence it goes into the cement grinding 
department or back into the clinker storage bins. This 
arrangement provides unlimited storage. The pivot 
bucket carrier in passing to the cement grinding de- 
partment travels over a Merrick weightometer (with 
a recording instrument in the cement grinding de- 
partment), which registers each 1000 lb. of clinker 
carried. Each time the instrument records 1000 Ib. 
about 3% of gypsum is added to the clinker. 


CEMENT GRINDING. 


The clinker coming from the clinker storage 
department is dumped into a bin over an Allis-Chal- 
mers No. 722 Verbund mill, driven by a 400-hp. motor 
connected direct to the mill by Wuest gear, the reduc- 
tion between the motor and the mill being 18 to I. 
The mill has chilled iron linings and carries a charge 
of 85.000 !b. of metallic balls in two compartments. 
The first compartment, or preliminary end of the mill, 
is charged with forged steel balls ranging in size from 
2 to 5 in. in diameter; the second with 7%-in. diameter 
chilled iron balls. The mill taking clinker direct 
from storage has a capacity of 7o barrels per hour, 
consuming about 350 b.hp. The finished cement from 
the Verbund mill is spouted direct to an elevator and 
is elevated, conveyed and distributed to the cement 
storage department. 


CEMENT STORAGE. 


The cement storage department consists of I5 
bins, 23 ft. inside diameter in three rows of 5 bins 
to the row. This also gives 8 small bins in between 
the large ones, giving a total capacity of 50,000 bar- 
rels. The center row bins are 42 ft. deep and the 
two outside rows 35 ft. deep. All of the bins with 
the exception of the small ones have 50-in. hopper 
bottoms with four cast-iron hoppers each, through 
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which the finished cement can be drawn and delivered 
to a screw conveyor in the tunnel under each row of 
bins. The three screw conveyors discharge into an 
elevator, and the cement is-delivered Tinto a revolving 
screen which |takescout alb foreign ‘matter, such as 
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bolts, sticks of wood, etc., which from time to time 
find their way into the finished cement. 

From the screen the cement is distributed into 
bins over three Bates bagging machines. 
chines automatically fill the sacks to the exact weight 
of 95 lb. each, four sacks making one barrel of cement, 
which is the unit used for calculating capacities, costs, 
etc., in all departments. The bagging machines after 
filling the sacks to the required weight automatically 
drop them on to a belt conveyor which carries the filled 
sacks to the car door, from which point they are tucked 
into the cars by hand. A 15-hp. motor is direct con- 
nected to each bagging machine. The sacks are tied 
with a wire before they are delivered to the bagging 
machines and are filled through a valve opening in 
the bottom of the sacks. The above described depart- 
ments are what are termed the producing departments. 
The non-producing departments are the coal grinding 
department, which pulverizes coal for firing the kilns, 
and the power department which produces the neces- 
sary electrical energy for operating the motors and 
lights in the plant. 

The coal grinding department is arranged to take 
either run-of-mine or slack coal which can be handled 
from box cars, gondolas or hopper bottom cars. 
There are two unloading stations. Under one is a 
plain hopper with a valve through which the coal can 
be dumped or shoveled from the car. Under the other 
hopper is a Jeffery coal crusher, having a capacity of 
25 to 30 tons run-of-mine coal per hour, reducing 
same so that all will pass a 2%4-in. ring. A 24 by 
24-in. pivot bucket carrier passes directly under the 
roll and the slack coal hopper, rises vertically and 
passes over and through the coal grinding department 
and over the coal storage bin, returning through a 
tunnel underneath, making a complete circuit. The 
carrier will handle 40 to 50 tons of coal per hour and 
deliver it either in the bin over the coal dryer or the 
coal storage bin. The coal from the storage bin can 
be drawn out through the bottom into the carrier and 


delivered either into the dryer bin or again dumped. 


into the coal storage bin. There are four coal storage 
bins which are duplicates of the crushed rock blending 
bins having a capacity of 300 tons of slack coal each. 
In the coal grinding department there are one Cum- 
mer coal dryer and two 42-in. Fuller mills. The coal 
as fed to the dryer passes through an automatic scale. 
which records the amount of coal ground and delivered 
to the kiln department. 


PowER DEPARTMENT. 


In the power department are two 750 kv-a., 440- 
volt, 60-cycle, 3-phase, Westinghouse turbogenerators 
operating on 200 Ib. steam and 100° superheaft. Both 
units are served by a Westinghouse surface condenser, 
the circulating water being cooled in a reservoir ad- 
jacent to the power house by the Spray cooling system. 
There are two exciter units, one driven by a Westing- 
house high-speed vertical engine and the other by an 
alternating-current motor, the steam unit being used 
for starting only. A 500-cu. ft. Ingersoll Rand air com- 
pressor driven by a 100-hp. motor supplies air at 80 
lb. pressure for rock drills in the quarry and general 
use about the plant. The switchboard consists of one 
panel each for the turbogenerators, exciter sets and 
each department in the plant, also one lighting panel. 
The generators are hooked up solid to the busbars on 
the switchboard but each of the distributing panels is 
equipped with overload automatic oil switches. The 
current is delivered to the various departments in the 
plant by lead-covered cables in fiber conduit laid in 
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concrete. In the boiler room are four 400-hp. Stirling 
boilers equipped with superheaters and Green travel- 
ing chain-grate stokers. The feed water is run 
through a closed heater and through Green fuel econo- 
mizers installed in a concrete breeching directly be- 
hind the boilers. Draft is supplied by an 8 by 200-ft. 
reinforced concrete chimney. Induced mechanical 
draft is also installed for use when the plant is re- 
quired to carry an over-load. Slack coal is used for 
fuel and is dumped directly from the cars into a pivot 
bucket carrier which delivers it into coal pockets over 
the boilers, each coal pocket having a capacity of 150 


Interior of Turbine Room, Showing Turbogenerators, Exciters 


and Switchboard. 


tons. The pivot bucket carrier also handles the ashes 
which are delivered into a bin over the track from 
which they can be either spouted into a car or into 
wagons, as desired. | 


WATER SYSTEM. 


The water supply is derived from.a plant about 1% 
miles above the factory on the river. A dam was 
constructed across the arroyo, forming a reservoir, 
having a capacity of 97,000,000 gallons. The pumping 
house is on a rocky promotory on the bank of the Rio 
Grande where a motor-driven turbine pump having a 
capacity of 2200 g.p.m. is installed. The pump delivers 
the water directly to the reservoir through a 10-1n. 
pipe line. The pumping is done during what is called 
a “pumping condition” :—the water is analysed daily 
and when the total solids fall below 25 grains per 
U. S. gallon the water 1s pumped. The pump is driven 
by a 2200-volt motor. A high-tension line from the 
power house delivers the current to the motor after 
passing through step-up transformers. From the 
reservoir the water is taken through a concrete tower. 
passed through a wier-box so that the flow may be 
gauged and piped to the plant through an 8-in. pipe, 
and is delivered into the concrete reservoir in which 
the Spray cooling system is located. 

The plant is motor-driven throughout with 6o- 
cycle, 3-phase, 440-volt induction motors ranging 
from 10 to 440 hp. All machines are motor driven 
with the exception of a few conveyors and elevators. 
which when the arrangement would permit, are group 
driven from a _ counter-shaft. The Westinghouse 
Electric and Manufacturing Co. furnished the motor 
equipment: the Vulcan Iron Works, the kilns, dry- 
ers and coolers: Webster Manufacturing Co., the 
pivot bucket carriers» and elevators: H. W. Caldwell 
& Sons/Co;,-the- conveyors. 
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Power and Torque in Electric Motors 


Last of a Series of Articles Discussing the Principles of 
Different Types of Motors From a Common Standpoint— 
Relations in Single-Phase Induction and Repulsion Motors 


By JUSTIN LEBOVICI 


Lack of clear understanding of the action of alternating-current motors ts due largely to failure to consider their prin- 


ciples on a basis applicable to all classes of motors. 


In these articles Alr. 
torque of different kinds of motors based on the principles of the direct-current motor and of the static transformer. 


Lebovici presents a discussion of power and 


The 


fundamentals were reviewed in the first four installments and applied to the direct-current, polyphase and single-phase 


induction motors. 


This last article concludes discussion of the single-phase induction type. 


These articles should be 


read in connection with the author's two serics of articles on alternating-current motors and their windings published in 


our issues during 1916. 


THE preceding (fourth) article of this series 

T we took up consideration of the single-phase in- 

duction motor. We reviewed the general relations 

existing in this motor while running and discussed the 

starting and running torques. Below we will first 

continue our study of this type of motor and then take 
up the so-called repulsion type. 

(d) Analytical Derivation of the Equation for the 
Current in a Single-Phase Induction Motor. 

Through the pulsation of the fux of mutual induc- 
tion ¢, in the stator axis YY we induce an emf. Exp. 
In the same axis the pulsation of leakage flux ¢,; due 
to the load current /, produces the emf. /,.1,. The 
total emf. due to pulsation in the YY axis is 


Esp — flax eee ee ee ee ee ee (82) 


Through rotation in the flux ¢, and ¢,; is gen- 
erated the "emf. 


—;$ (Esil) die ec ET (83) 


which has to balance the emf. E., due to pulsation of 
flux $, 


also Imar: and jImexe. 
Calling. same as before 7, the exciting impedance, 
we can write 
En = 
The following relation holds good for the axis XX 
in Fig. 43. 
-jË (Emile = Im (Z+ ret ize). keels 
In the stator axis YY the emf. E,, has to balance 


(85) 


the emf. E,, due to the rotation of the conductors in . 


the flux ¢, and ġ,ı, also Zr} and Ira. We therefore 


have 
fe f 
— Ex = =e Im (zis). eee: (86) 


and we can write for the YY axis in Fig. 43 


Em - Ex = Esp -jf Ting (Zat jx) = Is(r2 + jx). . (87) 
but = I ma(Zatied=—(4) [ es. — 7 sea] +i 2 Imırs. . (88) 
subsrining in (87) the equation (85) we have 
E»-(E) Bg il (4) ~j () ImirsH Ilr jx)... (89) 


or Es [1 AG Jez r+ jali- y J-i Imre. . (90) 


Multiplying all secondary quantities by the ratio of 
transformation and using the same equations (35) to 


(40) that we used when treating the polyphase motor, 
we can write equation (90) as fol'ows: 


Fi [:- ty] =. I’; yet ie’ [:- EN -E rars.. . (91) 


and, neglecting the factor due to the small magnetizing 
current, we obtain for the secondary load current 


al-l] 2 a 


I’ = E VVS m t o. (92) 
r'a + jx'e L-6 | - ë N FN tjr 
The current in the primary coil S, will be 
he lmi p ance ted ieee sees (93) 
and the primary voltage 
Vi = Ext h(n Hja) ccc cece eee 94) 
Transferring equation (92) from complex quan- 


Fig. 56. 


tities to absolute values, we obtain for the secondary 
current the cme value: 


[aT + | ey 


(e) Power and Torque in Single-Phase Induction 
Motors. 

The power input P, into the rotor, measured in 
watts, 1s given in the same wav as previously, see 
equation (50), by the relation 


ee (95) 


PT COS (Td a ioe bE aca (96) 
but according to equation (95) 
r’s 
l-6)] 
, , + f 
I's cos (Fy, T's) = I's Bs sh canst eens (97) 
r’ 2 
v( F S aaka 
om 


and the power input into the rotor becomes by substi- 
tuting (92) and (97) into (96) 
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2 4? 
"a “Os 
ere ere eae eeeeoeneeeees bao o» 
Eel = Sag ks 


The rotor output P is given by subtracting from ` 


P, the rotor a losses J',?r*, or | 
at | Ty “lL! on aG- EOR 
"Tod Fo 


. . (99) 


The rotor torque in watts is greater than. Pi in pro- : 
portion to f,/f or 


Equation (100) is analogous to or if 58) de- 
rived in dealing with the polyphase motor except in 
place of the slip s we have the duene 


1— (f,/f)? . (101) 


and we also note that the torque in synchronous watts 


Fig. 56. 


is (f:/f) smaller than the synchronous torque per 
phase for the case of the polyphase motor. 

(f) Pull-out Torque and Pull-out Output. 

It has been shown before that the rotor leakage 
reactance J,%, along the stator or YY axis in Fig. 48 
is duplicated, due to the rotation of the rotor con- 
ductors, by an emf. E,rı along the exciting or XX 
axis. It has also been shown that the emf. is trans- 
ferred to the transformer or. stator axis and reflected 
in the primary winding. The rotor reactance appears 
twice and, if we want to apply formulas derived in 
connection with the polyphase motor, we will have to 
consider the single-phase motor as a polyphase ma- 
chine with a reactance (z, + xt,) in the stator 
winding. 

The secondary current of a polyphase motor run- 
-ning free is practically nil, since the only losses to be 
covered are the friction: and windage losses. On the 
other hand, the free-running single-phase induction 
‘motor has to cover, as has been shown, besides the 
friction and windage losses of the motor, the copper 
and iron losses along the exciting axis, as well as two 
negative torques. The rotor has to take a current 
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-N ; b ž E- 
na the’ E axds - a cover ‘thé rotor levees 
and the negative torques and this current is reflected 


“into the primary winding Calling the no-load or free- 


running current of the single- -phase™ induction motor 


I 1o, the no-load copper . Josses‘aré given’ by 


Lio ri + 21/2)? ra = hori t (r Pi . (102) 

Hence, in applying’ to single- phase induction mo- 

tors, formulas derived in connection with the polyphase 

motor, we will have to consider the single-phase motor 
as a polyphase machine with a 

primary resistance r, + (r a eee (103) 

and a primary reactance +; + v1,.....6...... (104) 


Substituting the above in formulas (62) and (64) 


_ derived’ for. the. maximum torque, and the maximum | 


output of a polyphase induction motor, we obtain.t 
following expressions for the maximum torque and 
output of a single-phase eae motor. 


— a [(n4+3)+ WoO) + (a+ z a I" 
AET Ea er i 


It is seen from the above formulas that the bult- ; 
out torque of a single-phase induction motor is de-. 
pendent upon the secondary rotor resistance contrary 
to what has been said of the polyphase motor. The 


ee 


Tay 'n max = 


P max == (106). 


maximum output of a single-phase induction motor is 
also to a greater extent reduced by secondary resist- 


V, 


Fig. 57. 


ance and reactance than is the case with the polyphase 
induction motor. 

(g) The Equivalent Circuit of the Single-Phase 
Induction Motor. 

Having arrived at the conclusion that the normally 
operating single-phase induction motor can, for prac- 
tical purposes, be considered a polyphase induction 
motor having a primary resistance equal to r, + r',/2 
and a primary reactance equal to +, + +',, we can, 
in the same way as has been done for the polyphase 
induction motor represent the entire single-phase in-. 
duction motor circuit by the approximate “equivalent 
circuit” diagram shown in Fig. 55. 

The equivalent circuit can be utilized for deriving 
the familiar circle diagram of the single-phase induc- 
tion motor so convenient in workshop use. 


Tue REPULSION Motor (Series INDUcTION Moror). 


(a) Vector Relations. 

It has been stated that the single-phase induction 
motor is not self-starting and that the most popular 
method of starting up single-phase induction motors 
above 1% hp. is to temporarily’ transform’ the induction 
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motor into a series induction motor. Commercially 
the £ self- excited, partly: compensated, series induction 
motor” (Val. A. Fyan's noménclature) is known un- 
der the name of “repulsion motor.” We will very.. 
briefly explain . ies performance of the fepason 
motor. 


Fig. 56 hows the space diagram of the repulsion 

The stator magnetizes in the direction ¢,, the. 
It is clearly seen that the - 
angle 8 formed by the stator-axis with the direction ` 


motor. 
rotor in the direction ¢q.. 


of the rotor magnetization depends on the position of 
the brushes.on the commutator. 
considered due to the tendency of ¢, and ¢, to so 
arrange themselves that their axes coincide tee to thts 
conception the name “repulsion motor” may be due. 


Assuming sinusoidal distribution of the ampere- - 


turns, we can. consjder the rotor snes -turns Spit 
inta the two components: . 

~ AW. = [1— (4, 8/360) Jiz, = itv, cosB 
magnetizing along the stator axis (in. Fig. 56 these 


ampere-turns. are shown by the heavy lines of the., 


rotor circle) 
and AW. = (4 B/360)1.w, = i,t’, sin B 
magnetizing at a right angle to the stator axis. 

The stator ampere-turns and AW. combine to pro- 
duce the flux of mutual induction ¢,, while the am- 
pere-turns AW’, are producing the cross flux ¢¢. 
$. combines with AW, to produce the motor torque. 
Neglecting losses and leakage, the time diagram of the 
motor is represented by Fig. 57. The emf. V, applied 
to the stator terminals is responsible for the flux of 
mutual induction $m lagging 90° behind V,. The flux 
of mutual induction induces by transformer action in 
the rotor conductors A to B and C to D in Fig. 56 the 
emf. Ep lagging 90° behind m. Through rotation in 
the flux m an emf. E, is generated in the rotor con- 
ductors A to D and B to C in Fig. 56 in phase with 
$m as shown in the time diagram, Fig. 57. The re- 
sultant E£, of E, and E, is the emf. E, acting between 
the brushes 4 and C. 

The emf. acting between the brushes 4 and C on 
the rotor impedance will give rise to the rotor current 
I.. The rotor current J, will lag behind E, by an 
angle determined by the ratio of ohmic to inductive 
resistance. 

The cross flux ¢, is in phase with current J, and 
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generates by rotation the emf. E.. in phase with /, 
and by pulsation the emf. E. in quadrature with /,. 
Having assumed no losses and no leakage, the re- 
sultant E.e of Ere and E. will be equal to the emf. E, 
Letween the brushes. For a machine with losses and 
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The torque may be 


leakage the resultant of E. ‘and E, will have to be” 


, smalter than E,, thus alfowing” the current J, to flow. 


wee 


through-the: rotor: en Ere is the comter émf.* 


of the motor. v 


Fig. 59. 


The values of the emf's shown in Fig. 57 can, be - 


obtained from the following equations: 


a æ 


E, == 2V 2f w, COSB AmI? ..... E (107) 
E, = 2V2 fata SIN B mI: annaa (108) 
E= 2V2 f w SEALI 6a keee wise (109) © 

ba 2\/2 fri’ COS BP 107 .......00.. 


« (b) Starting Torque. 


In starting, the emf’s E, and £,, are zero. The 
current J, and the flux ¢, are in time phase and space 
quadrature and hence the starting torque is good. 

Since the brushes are short-circuited E, is approxi- 
mately zero and E. = E, 
or trom (107 and (109) 


pe == Gm COt Bowes creer eee cree een Etita (111) 

In accordance with equation (11) we can write 
for the starting torque in foot-pounds 

T = 0.235 p wyl.(b-/V 2) cos B 107? . (112) 


Fig. 58 shows the relation between the starting 
torque and the angle of brush shift 8. The starting 
torque is zero for a brush shift 8 =o and p= 90°. 


(c) Torque and Power Output. 


The power output according to equation (5) and 
Fig. 57 can be obtained by neglecting all negative 
torques from 

aa Eel, pice EE E E EEE E (113) 

The torque can be obtained by dividing the power 

output through the angular velocity. 


Fig. 59 represents the speed-torque and the speed- 
current curves of a repulsion motor, showing how 
large starting torques and quick acceleration can be 
obtained by this method of starting single-phase in- 
duction motors. | 


ALLENTOWN CONTRACTORS ELECT 
OFFICERS. 


At the third annual meeting of the Electrical Con- 
tractors Association, Allentown, Pa., held on Jan. 23 
at the Hotel Allen, A. S. Weible, of the Lehigh Elec- 
tric Co., was elected president; James Hauck, Easton, 
vice-president; W. T. Kleppinger, Catasauqua, secre- 
tarv; and H. H. C. Smith, Allentown, treasurer. The 
organization was formed three years ago, with a mem- 
bership of 21 prominent electrical contractors from 
Allentown and neighboring sections. A number of 
interesting talks were given at the meeting, dealing, 
for the most part, with trade conditions existing at the 
present time, and the general outlook for future 
business. 
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Liability of Central-Station Company 
for Failure of Electric Power 


Several Decisions Covering the Question of Power 
Failure, Both Through Negligence of Employes of 
Utility Company and Through Breach of Contract 


By CHESLA C. SHERLOCK | 


tric central-station companies where there is a 

failure of current supply has brought up some 
very interesting questions. A few cases bearing on 
this subject will be cited, of which the first one does 
not involve a breach of contract. 

In a Minnesota case, it was shown that the defend- 
ant owned and operated an electric light plant, fur- 
nishing electric current to consumers under contract 
with them. The plaintiff in the case owned a lot upon 
which was erected a two-story frame building. The 
front part of this building was operated by the plain- 
tiff as a clothing store, while the back portion was 
operated by a different party as an eating house. A 
solid partition separated the two stores. 

The defendant furnished electric current to the 
plaintiff under a contract which, among other things, 
provided “that the company shall use all due diligence 
in providing a regular and uninterrupted supply of 
current, but in case the supply of current shall be 
interrupted or be defective the company shall not be 
held liable therefor.” 

About 2:45 o’clock on a winter morning, fire broke 
out in the kitchen of the restaurant. The volunteer 
fire company, together with the plaintiff, four em- 
ployes of the defendant and several citizens responded. 
The plaintiff opened his store and in trying to turn 
on the light discovered that his lights had been cut off. 
’ With the aid of several citizens, he attempted to 
remove his stock of goods, but after getting out one 
show case, gave it up because of the absolute darkness 
in his store. 

In spite of the firemen’s efforts, the fire broke 
through the solid partition 40 minutes after the plain- 
tiff had opened his store and, as a result, the plaintiff’s 
stock of goods was completely destroyed. 

The evidence brought out the fact that Nick Finne- 
man, an employe of the defendant power company, 
had come to the plaintiff’s store some time before the 
latter had arrived, in an effort to save the company’s 
meter. Finding the plaintiff's store locked and unable 
to gain entrance, he had climbed the pole from which 
the defendant's current was conveyed into the store 
and: cut the wires, thus completely cutting off the 
plaintiff's lights. 

It was contended before the court by the plaintiff's 
counsel that in thus cutting the wires before there was 
anv necessity for doing so, the power company had 
failed to carry out the reasonable terms of its contract 
with the plaintiff and was guilty of willful negligence. 

It was shown by several witnesses that if the lights 
had been working that the entire stock of goods could 
have been removed from the store within 20 minutes 
after the plaintiff arrived and at least 20 minutes be- 
fore the fire finally broke through the partition. 

The counsel for the power company contended that 


T consideration of the legal liability of elec- 


to say that it was the duty of the company to furnish 
lights in the case of a fire in the building would be a 
forced and strained construction to place upon the 
contract, and would be injecting into it an element 
which is not in express terms covered by the contract, 
and could not have been within the contemplation of 
the parties at the time it was made. 


DECISION OF THE COURT. 


In reaching its opinion, the court said: “The con- 
tract between the parties is not important, except for 
the bearing it has on the question of what the legal 
duty of the defendant was. It is not the breach of 
contract the plaintiff complains of, but a tort, action- 
able negligence on the part of a servant of defendant 
in the course of performance of his duties. We are 
unable to find that the state of facts has ever been pre- 
sented to any court for its decision as to whether it 
constitutes actionable negligence. It is admitted that 
ordinances have been enacted in some cities requiring 
power companies to cut their electric wires in case of 
a fire, but there was no such ordinance in the city of 
Morris. 

“We hold, however, that in case of fire, a power 
company supplying electricity to consumers has the 
right to cut its wires in case it 1s reasonably necessary 
to do so in order to save loss or damage to its prop- 
erty. But this does not answer the present question. 
While the company should not be compelled to take 
nice chances as to the particular moment of time 
when it is justified in severing the wires supplying 
current to a burning building, there certainly would be 
no excuse for such action in a case where it was ap- 
parent that there was no danger for hours of the fire 
reaching a point where the wires would be effected, 
and where it was apparent that the act might cause 
loss to the consumer. 

“It cannot be said that the defendant owed no 
legal duty to the plaintiff. It could not cut off his sup- 
ply of current arbitrarily and escape liability for con- 
sequent damages. We think it must be held that the 
Iegal duty of defendant was not to deprive the plain- 
tiff unless and until the protection of his own interests, 
or the safety of the public, made it reasonably neces- 
sary to do so.” 

This seems to be the only case reported among the 


authorities where the claim for damages was based. 


upon a tort. It is, however, admitted to be sound in 
principle and will, no doubt, pave the wav for other 
decisions that may be handed down upon this point. 


Some Cases INVOLVING BREACH OF CONTRACT. 


A number of cases have been decided, however. 
where the action was brought for breach of contract. 
While these cases do not have a bearing in point with 
the case mentioned ahove, theyyare, at least, authorita- 
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tive in fixing the amount of damages, when such right 
to damages has been established. 

In a New York case, the defendant power com- 
pany had contracted to furnish current to plaintiff for 


the purpose of operating a stereopticon. The contract — 
contained a provision that the company should have . 


the right to shut off the current Io days after bill was 


presented for the power used, provided such bill re- — 


mained unpaid. The power company cut off the cur- 
rent three days after the presentment of bill. 
court held that the company was liable in damages to 
the plaintiff for the injury suffered from the time of 
shutting off the current until the company gave notice 
that it intended to turn it on again. 

In a California case, it was shown that the power 
company had contracted to supply electric current to a 
water company for the purpose of operating its pumps 
in pumping water for irrigation purposes. This was 
for a period of five years. The power company, with- 
out any notice to the plaintiff, cut off the current, 
removed its connections and refused to supply current 
according to the terms of the contract. The court 
held that the water company had the right to recover 
the excess damages suffered by reason of the neces- 
sity of procuring power from another company. 

The real question to be determined in cases of this 
kind is: When, under similar circumstances, does the 
duty of the company to a consumer end, and the duty 
to the public and the right to protect its own property 
begin? The authorities seem justified in holding it a 
question of fact for the jury. 


LYNN SECTION HEARS NAVAL LECTURE. 


At the meeting of the Lynn (Mass.) Section of 
the American Institute of Electrical Engineers held on 
the evening of Jan. 22, Rear Admiral John R. Ed- 
wards, retired, of Bristol, Conn., gave an informal 
lecture on naval matters and emphasized the great 
value of the study of engineering. In the course of a 
long and active life in the naval service, including 
seven years off the coast of China, the admiral has 
had many interesting naval experiences from an engi- 
neering standpoint, and he paid a high compliment to 
some Chinese engineers for their skill in ship re- 
pairing. 

The evolution of electric applications in naval 
service was reviewed in some detail, and the advance 
of naval construction and operation during the last 40 
years was illustrated by anecdote and comparison. 
The speaker also touched on some of the industrial 
features of the modern navy. The lecture was more 
largely attended than any previous meeting of this 
section this season. : 


RADIO ENGINEERS DISCUSS RECEIVERS. 


The Institute of Radio Engineers held an interest- 
ing meeting Feb. 5 in the Engineering Societies’ build- 
ing, New York City, at which the “Uni-Control Re- 
ceiver’ was explained by Roy E. Thompson. The 


development and construction of this important and - 


practical form of single-control receiver was described 
in detail. | 


During the year 1918 the Stockton division of the 
Western States Gas & Electric Co. added 109o electric 
consumers to its lines. There was an increase of 7063 
hp. in connected load, of which 5339 hp. represents 
the increased load in motors. l l 
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ELECTRIC YARDING ENGINES SUCCESS- 
FULLY OPERATED IN LOGGING 
OPERATIONS. 


Notes on Skyline System in Idaho, and the Latest 
Installation in Western Washington. 


The recent installation of a motor-driven double- 
drum hoist in the yarding camp of the Snoqualmie 
Falls Lumber Co., in western Washington, may serve 
to call attention to the fact that this is the second 
exemplification of logging by means of electric power 
in the timber regions of the West. The first installa- 
tion was made and put in service in 1912 by the Pot- 
latch Lumber Co. at Elk’ River, Idaho. This installa- 
tion consisted of two electric logging engines by which 
the McFarlane Skyline System was put in use, espe- 


cially adapted to the moving of logs from steep hill- 


sides to the yarding or loading camp. The entire 
layout was from designs by E. J. Barry, electrical 


engineer, Tacoma, Wash., the complete equipment 


having been furnished by Willamette Iron & Steel 
Works of Portland, Ore. 

A 1%-in. cable was anchored to standing timber 
on the crest of a hill, the other end being fastened to 
the hoisting drum of the engine installed at the yard- 
ing center. The cable in some cases extends as far as 
4000 ft. from the winding engine. A trolley or carrier 
is attached to an endless line by means of which the 
logs are brought in with the lower end trailing on the 
ground. With a single setting the logs may thus be 
cleared from’ an entire hillside within the limits of 
travel. Then the main cable is moved to a new loca- 
tion and similar operations are carried out, and this 
plan of operation continues until an area having a 
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Transformer Car for Yarding Operations. 


3000 to 4000-ft. radius has been cleared of the sawed 
timber. 

-Actual operations show that the logging engine 
may remain at one varding station about two to three 
weeks when a new setting has to be made. It is con- 
tended that by this skyline method the logs, not being 
dragged over rocks and gravel beds, reach the milb in 
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better condition for the saw. Inasmuch as ‘the trailing 
end of the log is the only part that touches the ground, 
no obstacles are encountered to impede or stop the 
haulage, and this fact contributes additional space in 
handling. , 

The electrical equipment of each unit consists of 
one 150-hp. motor of 550 volts, 3 phase, 6o cycles, 
having a speed of 600 r.p.m. This i is a logging type, 
wound secondary, and equipped with a solenoid brake. 
It is completely inclosed, of rugged construction, and 
has a 7-point controller connected to a bank of resist- 
ance grids at the rear of the skids on which the ma- 
chine is mounted. The controller likewise operates 
the primary circuit, making a self-contained drive. 
The operator may always determine the stresses he 
can put on the steel cable by constantly having in view 
a time-element oil circuit-breaker switch and ammeter. 
In practice the motor is found capable of handling any 
load that the cable will stand. The brakes are oper- 
ated by air applied from a compressor, driven by a 
7⁄2-hp. motor. Signal whistles, also operated by com- 
pressed air, are of special importance because the 
operator cannot always see the load and must depend 
upon signals from the hook tender. 

The electric power is produced at the sawmill, sit- 
uated 3 to 5 miles from the yarding camp, energy 
being transmitted at 11,000 volts to a portable substa- 
tion, mounted upon a flat car, as shown in one of the 
illustrations, where it is stepped down to 600 volts. 
The power is then applied to the motor by means of 
a triple-conductor ooo, lead-covered, steel-armored 
cable: The primary side of the 200-kw., 3-phase, oil- 
cooled transformers are protected by expulsion fuses 
and horn gap arresters. According to information 


Interior of Transformer Car During Tests. 
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Electric Yarding Engine of Potlatch Lumber Co., Showing 


Drums and 180-Mp. Motor. 


furnished by Mr. Barry, who ma the installa- 
tion, the average daily haul in I9I2 was 33,000 ft. of 
timber for the No. 1 hoist, the rate of travel being 
1000 ft. per minute, with an average load of 1700 
log ft. The elimination of the fire hazard, the doing 
away with the necessity for fuel and boilers in the 
camp, the reduction of labor costs and the greater 
adaptability, are among the advantages of electric 
power in logging. 

The more recent installation of electric logging 
equipment by the Snoqualmie Falls Lumber Co., in 
western Washington, consists of a 200-hp. induction 
motor, geared to a double-drum winding hoist; the 
large drum operates as a hoist, or log drag, and the 
smaller drum for the haul-back line. This outfit, 
especially built for the work, is equipped for variable 
speed, allowing a reduction of drum speed to Io r.p.m. 
when tightening up on the choker, and then increasing 
to 24 r.p.m. for yarding the log. The motor, while 
rated at 200 hp., is capable of a heavy overload. Power 
at 550 volts is transmitted. from a 250-kv-a. trans- 
former to the motor by means of a 500-ft. submarine 
cable which may be safely laid in mud and water. This 
cable 1s wire-wound and rugged, and may be dragged 
through the woods when it becomes necessary to make 
a new setting. The main drum carries 1200 ft. of 
13%-in. cable, and the drum ends are cemented to 
deaden the noise. The outfit operates over a radius 
of 1200 ft., the operations being guided by whistle 
signals provided for by a small motor-driven air com- 
pressor. 

This is not the skyline system, however, as the logs 
are dragged at full length on the ground. The com- 
pany’s principal operations are carried on with steam 
varding engines, and the trying out of the electric log- 
ging engine is affording a good opportunity to work 
up data on comparative costs and efficiency as to steam 
and electric service in this line of industry. 

In this camp the power is generated at the com- 
pany’s electrically equipped sawmill two miles from 
the yarding center. At the mill the current is stepped 
up to 13,200 volts by a 250-kv-a. transformer for 
transmission to the yarding center, where a trans- 
former of similar capacity steps the energy down to 
the 550 volts required for the motor. It is- probable 
that a transformer of_greater capacity may be installed 
at the yarding center. 


February 8, 1919. 
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Central-Station Census Statistics 


Data for Nevada, Vermont, Mississippi, New Mexico and Utah 


Preliminary figures of the forthcoming quinquen- 
nial report on the central electric light and power sta- 
tions of five additional states have “been given out by 
Director Sam. L. Rogers, of the Bureau of the Census, 
Department of Commerce. They were prepared under 
the supervision of Eugene F. Hartley, and are in con- 
tinuation of the statistics published in our issues of 
Jan. 4 and Feb. 1, 1919. 

The statistics relate to the years ending Dec. 31, 
1917, 1912, and 1907, and cover both commercial and 
municipal plants. They do not, however, cover elec- 
tric plants operated by factories, hotels, etc., which 
generate current for their own consumption; those 
operated by the Federal Government and state institu- 
tions; and those that were idle in course of con- 
struction. 

The figures presented for Utah show a remarkable 
growth in the central electric light and power stations, 
more pronounced during the later five-year period, 
from 1912 to 1917. The total number of companies 
reporting increased 14 from 1907 to 1912 and only two 
from 1912 to 1917. The number of stations, however, 
has but little significance because of the tendency to 
combine in a single system two or more plants that 
previously reported as independent stations. From 
1912 to 1917 the income increased $3,895,542, or 
_ 251.4%, compared with an increase of $844,024, or 
132.9%, from 1907 to 1912. From 1912 to 1917 the 
output of stations shows a gain of 380,360,478 kw-h., or 
439%, compared with an increase of 24,961,997 kw-h., 
or 40.5%, from 1907 to 1912. Unlike most of the 
States ‘for which such figures are presented, Utah 
shows a large increase from 1912 to 1917 in the num- 
ber of arc street lamps, the gain in incandescents be- 
ing comparatively insignificant. 

The figures presented for New Mexico show sub- 
stantial gains for each five-year period. From 1912 
to 1917 the income increased $396,312, or 79.6%, com- 
pared with a gain of $205,213, or 70.1%, from 1907 
to 1912. From 1012 to 1917 also the actual increase 
in expenses, $395,059, or 87.9%, was greater than 
from 1907 to 1912, when the gain was $222,579, or 
98.1%. 

The total number of establishments reported for 
Mississippi increased at a nearly uniform rate between 
1907 and 1917, from 68 in the earlier year to 97 in 
the later. The figures for most of the remaining 
items show greater increases, both actually and pro- 
portionately, from 1907 to 1912 than for the following 
five-year period. 

The growth of the industry from 1907 to 1912 con- 
tinued during the following five-year period. The fact 
that the total number of establishments was smaller by 
two in 1917 than in 1912 does not give a true impres- 
sion of the conditions, as 10 establishments were re- 
ported for the first time in 1917, the net decrease 
being due to consolidations among the companies 
rather than to the discontinuance of operations. From 
1012 to 1917 the income increased $781,154, or 63. 67%, 
compared with an increase of $386,660, or 45.9%, 
from 1907 to 1912. The increase in total horsepower 
and in the capacity of dynamos was greater, both 
actually and relatively, from 1912 to 1917 than from 
1907 to 1912. From 1912 to 1917 the output of sta- 
tions increased 22,419,620 kw-h., or 52.6%, compared 


with 12,736,551 kw-h., or 42.6%, from 1907 to 1912. 
Consistently with the general trend of street lighting, 
Vermont shows a decided decrease in the use of arc 
lamps for this purpose since 1907. 

The figures for Nevada show general increases at 
each succeeding census. The income and expenses 
increased during both five-year periods, but it is no- 
ticeable that the percentage of increase in fe 
was greater than that for income. ‘i 

The figures are shown in detail in the accompany- 
ing tables: 


CENTRAL-STATION STATISTICS FOR THE STATE Of 


NEVADA. 
Per cent of 
increase.? 
1907 1912 
to to 
1917. 1912. 1907. 1917. 1917. 
Number of establish- 
VIONCS gee va hes eee ens 14 8 9 55.6 75.0 
Commercial .......-.e. 13 T 9 44.4 85.7 
Municipal — ccc waite as : 1 | a Sar oe nes ee 
[INCOME ik 4 ede ees $938,929 $618,942 $372,108 152.3 51.7 
Electric service........ $833,058 $607,597 352,959 136.0 37.1 
All other ...........00e $105,841 $ 11,845 19,149 452.7 832.9 
Total expenses, includ- 
ing salaries and wages $662,359 $428,255 $245,291 170.0 64.7 
Number of persons em- 
Ploved: -Govis ss 2s er cars 190 147 - 78 143.6 29.3 
Salaries and wages... n 012 $113,636 $ 77,264 86.4 26.7 
Total, Hp: -reri betaine 6,832 15,420 6,980 141.1 39.2 
Steam engines: 
Number ..sesssssssoo 6 4 25.0—16.7 
EE E Chek a ee ales 1, a 2,210 235 368.1—50.2 
Internal-combustion engines: 
Number .....c-ecee. 8 8 6 33.3 
HD i ites sae datais 617 670 485 27.2 7 9 
Water wheels: i 
Number ...ssssssseso 2 13 9 133.3 61.5 
Hpo euran aara O aa 15,115 12,540 6,260 141.5 20.5 
Kilowatt capacity of dy- 
namMOS -s chao sdie ds 12,353 10,513 5,690 117.1 17.5 
Output of stations kw 
ib Aaa te as E oe Seta, ahaa, Gla Bis 53, $46,178 44,969,772 29,621,730 81.8 19.7 
Siationare motors served: 
Number 604 e240 esta eee 970 553 411 136.0 75.4 
Hp: ioeccaes atau 15,874 12,384 6,850 131.7 28.2 
Number of street lamps: 
ATO aks adel dats ah eee 14 208! So decane “Gees —93.1 
Incandescent, etc...... 1,003 JOL is usd ie la we gat .. 150.1 


1A minus sign (—) denotes decrease. #*Not available. 


ELECTRIC LIGHT AND POWER STATISTICS FOR 


VERMONT. 
Per cent of 
increase.! 
1907 1912 
to to 
1917. 1912. 1907. 1917. 1917. 
Number of establish- 
MENUS: 645s awud eek 59 61 60 —1.7 —3.3 
Commercial .....66.- 43 48 47 —8.5 —10.4 
Municipal .........6. 16 13 13 23.1 23.1 
Income? ........ 8 ce eee $2,009,515 $1,228,361 $841,701 138.7 63.6 
Electrice service...... $1,937,974 $1,182,797 795,391 143.7 63.8 
EVIL other mew gieieens $71,541 $45,564 $46,310 64.5 657.0 
Total expenses, includ- — 
ing salaries and 
WARES: 2454.5 ES eeu $1,611,292 $824,443 $682,003 156.3 95.4 
Nuinber of persons em- 
MOVER: orir Lapeer ie ae 443 340 297 49.2 30.3 
Salaries and wages.. $350,735 $219,897 $188,780 85.8 59.5 
Total hD. ....sessssuses 73,160 50,363 38,566 91.3 46.5 
Steam engines: 
Number ....ecceeee 32 40 41 —22.0 —20.0 
ELD E hee ease ad 17,285 14,996 9,889 74.8 16.3 
Internal-combustion engines: 
Number .....--00e. 2 4 —75.0 —50.0 
De iit gael E en 50 95 205 —75.6 —47.4 
Water wheels: l 
Number ...aessssso 1^9 108 101 7.9 0.9 
Da! aar e PES 56.425 35,272 28,472 98.2 60.0 
Kw. Sa pacity of dyna- 
MOS 65646 ce renaren s 61,751 29,468 21,854 136.8 75.6 
Output of stations, kw.- 
HES harao Seda ee 2 SS 65,079,504 42,659,884 29,923,333 117.5 62.6 
Stationary motors served: 
Number 6.5 vases shales 3,448 1.966 TTG 3443 75.4 
Hp- areor eaaa a 43,503 23,695 9,778 344.9 83.6 
Sumber of street lamps: 
ATO omaa Olas. co ERNA 356 1,013 E e... 64.9 
Incandescent, etc.... 9,016 5,563 = Baccacds ee 62.6 


SExcluaive of $224,884 
street and electric 
SNot 


1A minus sign (—) denotes decrease. 
in 1917 and $110,357 in 1912, reported by 
railway companies as income from sale ofyelectric current. 
available. 
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CENTRAL-STATION STATISTICS FOR MISSISSIPPI. 
Per cent of 


increase.! 
k l 1907 to 1912 to 
1917. 1912. 1907 1917. 1917. 
Number of establish- 
ments ..... cece eee 97 £2 68 42.6 18.3 
Commercial ....... 46 35 29 68.6 31.4 
Municipal .......... 51 47 30.8 8.5 
Income? ..........ce86 1,302,397 $1,167,787 $ 686,700 89.7 11.5 
Biectric service ...$1,283,333 PEOS 667,543 92.2 11.9 
All other .......... $ 19,064 21,204 19,157 —0.5 —10.1 
Total expenses, in- 
cluding salaries and 
WARES 1... ce eee eee $1,047,670 $ 878,379 $ 519,869 101.5 19.3 
Number of persons em- 
ployed ............. 451 407 288 56.6 10.8 
Salaries and wages.$ 272,046 $ 263,793 $ 161,433 68.5 3.1 
Total hp. .........6-. 33,288 30,497 15,522 114.5 9.2 
Steam engines: 
Number ......... 130 128 106 22.6 1.6 
HG. Aa EN Ei 32,245 30,457 15,497 108.1 5.9 
Internal- combustion engines: 
Number ......... 1 1 2,800.0 2,800.0 
Hp. medussereec ine 1 043 40 25 4,072.0 2,507.5 
Water wheels: 
Númbeér cressa Seren Lewes Sees 
Fican capacity of 
dynamos ........... 23,246 21,863 9,884 135.2 6.3 
Output of stations, 
kw.-ħ. ..ssssesasess 30,498,101 27,924,183 15,704,624 94.2 9.2 
Stationary motors served: 
Number ........... 1,217 701 181 572.4 73.6 
Hp eraa 13,767 7,955 1,520 805.7 73.1 
Number of street lamps: 
ER T I AEEA, 778 1,663 #........ —53.2 
Incandescent. etc.. 8,240 4,001 3... 105.9 


1A minus sign (—) denotes decrease. Exclusive of $583,515 
in 1917, $273,217 in 1912, and $308,053 in 1907, reported by street 
and electric railway companies as income from sale of current. 
Not available. 


CENTRAL-STATION STATISTICS FOR NEW MEXICO. 
Per cent of 


increase.' 
1907 to 1912 to 
1917. 1912. 1907 1917. 1917. 
Number of establish- 
MentB .....cecceues 29 21 15 93.3 38.1 
Commercial ....... 25 18 15 66.7 38.9 
Municipal .......... 4 B geeis SEs 33.3 
Income ........2.eeees $894,207 $497,895 $292,682 205.5 79.6 
Electric gervice.... $874,317 $488,422 $289,962 201.5 79.0 
All other .......... $ 19,890 9,473 $ 2,720 631.2 110.0 
Total expenses, in- 
cluding salaries and 
WAVES ... cee cece eee $844,575 $449,516 $226,937 272.2 87.9 
Number of persons em- 
ployed ............. 256 158 83 208.4 62.0 
Salaries and wages $223,510 $119,088 $ 66,981 233.7 87.7 
Total Nps. assesses.. 17,108 11,015 4,648 276.2 55.3 
Steam engines: 
Number ......... 37 32 26 42 3 15.6 
HD. erevsis terei 13,226 8,428 4,035 227.8 56.9 
Internal- een engines: 
Number ........ b 22 See E ee AS 144.4 
ie dad, bvew Wed 3,262 Lto Se eee 83.7 
Water wheels: 
Number .......-. 7 9 6 16.7 —22.2 
HD: sciusceerirereet 630 817 513 22.8 —22.9 
Kilowatt capacity of 
dynamos ........... 12,713 7,981 3.789 235.5 59.3 
Output of stations 
kWh: ww ce ee ee 17,244,768 9,027,824 4,614,349 273.7 91.0 
Stationary motors served: 
Number ............ 729 639 195 2728 14.1 
Hp: serseri eres san 7,626 4,084 1,231 519.5 $6.7 
Number of street lamps: 
ATO csore wake rai 13 2AT Pocsiwiu —94.7 
Incandescent, etc... 2,288 627 3........ 264.9 


1A minus sign (—) denotes decrease. "Not available. 


CENTRAL-STATION STATISTICS FOR UTAH. 
Per cent of 


‘increase.! 
1907 to 1912 to 
1917. 1912. 1907 1917. 1917. 
Number of establish- 
mMentS bie cei. 47 45 31 516 4.4 
Commercial ....... 25 28 22 13.6 —19.7 
Municipal .......... 22 17 9 144.4 29.4 
Income .........200e: $5,444,807 $1,549,265 $ 665,241 718.5 251.4 
Electric service ....$4,965,930 $1, 530. 060 $ 627.332 691.6 224.5 
All other ........... $ 78.877 $ 19,205 $ 37,909 1,163.2 2,393.5 
Total expenses, in- 


cluding salaries and 


WAZES ......... cee $4,018,963 $1,206,729 $ 461,675 770.5 233.0 
Number of persons em- 
ployed ............. 1.215 401 198 613.6 203.0 
Salaries and wages.$ 937,869 $ 345,399 $ 159,686 487.3 156.7 
Total hp. ............ 225,595 60,588 35,950 630.3 274.0 
Steam engines: 
Number ......... 15 6 10 50.0 150.0 
HP. coed hea lee 34,189 1,000 1,279 2,573.1 3,318.9 
Internal- combustion engines: 
eee Menke: Wares! Seta a . ae Aeeanedack 
Water wheels: 
Number ......... 112 63 45 1489 77.8 
HD: oe ed en ice ee 192,406 59,588 34,671 454.9 222.9 
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Kilowatt capacity of 


adynamos.......... 147,359 37,935 33,592 338.7 288.5 
Output of stations, 

kWh. 2655 tke erea 466,995,136 86,634,658 61,672,661 657.2 439.0 
Stationary motors served: 

Number ........... 1,046 1,044 406 157.6 0.2 

De. tansy wees 126,555 37,490 5,619 2,193.1, 237.6 

Number of street lamps: 

AFC Bree eee Gabe ce ,638 BLL. 8s Re ares seers 218 

Incandescent, etc... 7,697 5,237 i eae eae 47.0 


14 minus sign (—) denotes decrease. *Not available.’ 


ELECTRICALLY OPERATED DEEP-WELL 
CENTRIFUGAL PUMP FOR RAILROAD 
SHOPS AND YARDS. 


The electric pumping equipment, lately completed, 
to serve the shops and yards of the Oregon-Washing- 
ton Railroad at Albina station, Portland, Ore., is typ- 
ical of the modern deep-well multistage centrifugal 
pump direct-connected to a high-speed motor, vertical 
type, having automatic starting through contactor 
panels. The water is pumped from two caissons sunk 
40 feet to allow inlets thereto from Willamette River 
and is discharged directly into pressure mains below 
the shop and yard surface, there being no standpipe 
nor reservoir. 

The two steel caissons, each 54-in. diameter, extend 
from the floor level of the pump house to 4 ft. below 
zero stage of water in the river, there being a 10-in. 
connection between them near the base. A 10-inch 
inlet was extended from one of the caissons into the 
stream. The lower 13 ft. of the caissons were given 
a heavy sheath of reinforced concrete, from 12 in. to 
16 in. thick. , 

Each caisson contains a Byron Jackson, 8-stage 
centrifugal pump of the rated capacity of 650 g. p. m., 
and is direct-connected to a 75-hp. vertical-type motor, 
wound for 3 phase, 6o cycles, 440 volts, and having a 
speed of 1200 r. p. m. The motors are equipped for 
automatic starting through contactor panels, those op- 
erations being by air pressure in pipes through pres- 
sure gauges and relays mounted upon the control 
panel. The plan is to operate only one pumping unit 
at a time, except in case of fire or other necessity, and 
by the use of a double-throw 4-pole switch it is pos- 
sible to alternate the motors and thus equalize them in 
service. The starting panels are provided with power- 
limiting relays to open the circuit and protect the mo- 
tors, and also inverse time-limit relays. 

There is an 8-inch discharge pipe leading from the 
pump in each caisson to the surface line, where the 
discharges from both pumps form a Y and unite in a 
pipe line that contains an 8-in. Neptune meter from 
which the water passes on into the main supply line. 
There are, however, by-passes around the meter, with 
valves for thus controlling the flow of water. 


BRITISH PLAN POWER CONTROL. | 


Control of the generation and distribution of ee 
tricity throughout the United Kingdom is proposed by 
a bill now being prepared by the government. 

Authority over electric supply, which now is vested 
in the Board of Trade and other government depart- 
ments, would be transferred by the bill to a very small 
board having probably only five members. 

All electric power stations would be purchased and 
placed in the hands of local boards, each of which 
would be held responsible for the supply of electricity 
in its district. If private companies wish to enter the 
electric business they would be compelled to buy their 
current from the local board and their earnings would 
be under control. 
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Editorial Comment 


OAOT TOOTOO OEOD TURTINO RROLLO LAAANU TADOR TAA TEEPE 


Harnessing Our Water Powérs 


HE subject of utilizing our water power is so 

time-worn, has been discussed ad nauseum for 

so long and with so little useful result, that it 
would seem hardly worth while to broach this subject 
again, either to plead or chide. However, our national 
water powers—the precious white coal—are going to 
waste, where so many of them could be put to good 
use, a rebuke to our indifference, a monument of our 
inertia and national extravagance. 

Elsewhere in this issue will be found an article by 
D. H. Colcord that deals with hydroelectric develop- 
ments and resources of the Eastern United States. 
It is sincerely hoped this article will serve to bring 
home to those blind or stubborn “powers that be” the 
latent possibilities of water powers that now go to 
waste where they might be turned to usefulness; and 
rouse the fight in those that in the past have cham- 
pioned the cause of harnessing our national water 
powers. Something ought to be done, something must 
be done, to bring about a change in the short-sighted 
policy that gains nothing, aims at nothing, and only 
encourages a waste of energy that borders on the 
criminal. | 

The value of a water-power site depends upon its 
accessibility to a market for energy, and it 1s the cost 
of selling the hydroelectric energy from a water power 
that decides whether that water power is worth devel- 
oping in a financial way. Sometimes the market for 
electrical energy develops around the water-power site. 
Usually, however, energy is transmitted from the 
water-power site to the market. It is certainly more 
scientific and more efficient to transmit electrical en- 
ergy along wires than to transport coal by rail or 
water, and it is usually cheaper. The efficiency of 
transforming energy stored in the water to electrical 
energy is in the neighborhood of 80%; best steam 
practice, and the best steam practice is the exception 
rather than the rule, permits less than 20% of the 
chemical energy in the coal to be transformed into 
electrical energy. 

Our method of burning coal for power and home 
plants is wasteful and unscientific, for we obtain little 
of what we endeavor to obtain, namely, heat, and lose 
many products that we need, while befouling the 
atmosphere and creating objectionable conditions gen- 
erally in the process. The use of gas for heating pur- 
poses in power plant and elsewhere, carbonization of 
the coal for its thousand and more by-products, and 
the use of coke, the residue, as fuel is a condition that 
we look to as a palliative for the extravagant, rapid 
and senseless consumption of coal that is now going 
on. But that time is not yet. Meanwhile water power 


should be used instead of coal wherever feasible, and 
this condition will not obtain so long as the develop- 
ment of our water powers is dependent upon the 
initiative of private enterprise and investment of pri- 
vate capital handicapped by unprogressive legislation. 
The problem is a nation-wide and nationaP one. Dr. 
Steinmetz has shown that even if all the country’s 
hydraulic energy were developed for hydroelectric 
energy supply, little more than the total energy now 
produced from coal could be obtained. And such a 
condition is impractical. But because the one extreme 
is not feasible is no reason why those water powers 
that permit should not be turned to the use of man. 

Every kilowatt-year produced by water power rep- 
resents one ton of coal saved, had coal been used; for, 
roughly speaking, one ton of coal is required to pro- 
duce one kilowatt-year. The subject of water-power 
development is, therefore, a vital one, of nation-wide 
concern. Unfortunately, this coal-saving medium, 
white coal, is being permitted to go to waste, because 
its development is dependent chiefly upon private en- 
terprise and private capital expended for private gain, 
and existing legislation is considered such as to handi- 
cap instead of encourage investments aiming to put 
our water powers to use. The time has come when a 
sound, sane, and wise nation-wide hydroelectric policy 
should no longer be held in abeyance. Hydroelectric 
developments should be encouraged, not prohibited. 

The time to agitate, the time to have some action 
taken—and we are not concerned whether that action 
be taken by private, state or federal capital—upon 
harnessing our water powers, is now. Every ton of 
coal used when the energy could be obtained from 
water power is coal wasted and squandered. It is a 
national disgrace. It is a matter of deep concern for 
every true and patriotic citizen. Jt is not with today, 
alone, with which we are concerned. It 1s with the 
future. 


Electric Drive in Cement Mills 
W: are so accustomed to the application of elec- 


tric drive in industry that we now ordinarily 

accept it as a matter of course, if we notice it 
at all. Electric drive fits into the scheme of things; 
in many schemes and undertakings it is a sine qua non. 
One of these latter is the production of cement. 

The production of cement embraces, primarily, 
the handling of large quantities of material. This 
material must be kept on the move, must be subjected 
to a number of treatments of varied kinds, several of 
which subject equipment to extremely severe service. 
The process of making>cement ig such that the process 
must be continuous otherwise’ costs of production 
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immediately rise, and the quality of the product goes 
down or becomes a waste product. In meeting these 
conditions electric drive is without a competitor. It 
is flexible, it is reliable, it offers the ease of control 
required and continuity of operation, it enables the 
whole process from quarry to sack to be made auto- 
matic, which means ease of supervision and duplica- 
tion of results. 

As electricity plays such a large part in the elec- 
trically driven cement mill, and every large modern 
cement mill is electrically, driven, presumably, the cost 
of electrical energy is.an important factor in deter- 
mining the cost of the cement. Low cost per kilowatt- 
hour produced or purchased, low energy consumption 
by efficient transmission and distribution, correct mo- 
torization and motor applications, and a high degree 
_of maintenance make for low electrical energy costs. 
Many cement mills produce their own power; many 
more purchase it. Although heat plays a vital part in 
producing cement from limestone and shale, the power 
situation at the cement mill is different from that at 
many other industrial plants where heat is used and 
electricity may be produced as a by-product. Pulver- 
ized coal is-invariably emploved for clinkering in the 
kilns, an entirely separate and segregated application 
of heat from that of raising hot water or steam. A 
cement mill producing its own power must do so as a 
separate undertaking from that of making the cement. 
Even so, the utilization of waste heat may sometimes 
offer an opportunity for such plants to save fuel. . 

The load of the cement mill is in normal times a 
load of high load-factor, and the load-factor is closely 
related to the success of the undertaking. The load 
is a comparatively steady one, within rather wide 
limits. It is more steady than the electric furnace load 
where one or two furnaces are in operation, but less 
steady than the ordinary industrial plant using motor 
drive. The cement mill is a load that the central- 
station company will usually find worth while. The 
central-station power engineer is somewhat of a Jack- 
of-all-trades and master of many, for he is called upon 
to introduce central-station service into many and 
varied undertakings. A description of a cement mill 
that appears in another part of this issue should prove 
of interest to all power engineers and others anxious 
to familiarize themselves with the application of elec- 
tric poWer to industrial processes. 


Industrial Promise Lies at Home 


| HE following editorial from a recent issue of 
T the New York Sun is a logical and far-seeing 
presentation of the facts in the case, and we 
believe it will interest and benefit all who see it: 
“There is nothing new for readers of The Sun in 
the discovery of Charles M. Schwab, the great steel 
man now in France, that in the devastated regions of 
that country there will be little or no reconstruction 
work for America. Some seven weeks ago this news- 
paper, in this very column, made that fact clear, with 
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the simple explanation that the great bulk of the struc- 
tures destroyed in France and in Belgium was of stone 
and brick. The rebuilding will be of stone and brick, 
done with }*rench material and by French hands. 

“For those who knew anything about France there 
never was any question about this. For those who 
knew anything about the steel situation in the United 
States the hallucination that excessive prices could be 
held up here by pouring our steel into Europe for: the 
peace work of reconstruction as our steel had been 
poured into Europe for the war work of destruction 
was as wild an economic dream as ever was dreamed. 

“The hope of American industry does not lie in a 
huge demand by devastated France and destitute Ger- 
many and chaotic Russia for our steel, our copper, our 
fuel and other basic materials for manufacture. There 
is no such huge demand; there will be none for a long 
time. Our industrial promise lies and will lie at home. 

“Here in the United States there is a wide and 
there will be a continuous market for those articles— 
at the right prices. While this country has been at 
war, and while before we ourselves were at war, this 
country was supplying Europe with war material, our 
normal industry and our normal business were starved 
of their normal supplies. Our normal industry and 
our normal business are ready now to go ahead again 
full speed when normal supplies can be had at some- 
thing like normal prices. They will not go ahead on 
any basis.of abnormal war prices. 

“The building that would like to begin in “this 
country, the manufacture that would like to begin in 
this country, the merchandising that would like to 
begin in this country, are all waiting for prices and 
general economic conditions that will permit them to 
do normal business—the only kind of business that 
can be done in worth while and continuous volume, 
now that the war is over. 

“The worst thing that can en to American 
capital, the worst thing that can happen to American 
labor, the worst thing that can happen to American 
institutions is for this waiting for normal markets to 
go on and on while the nation’s industrial power and 
vigor ooze awav. 

“Get down to normal markets and we can resume 
business. Resume business and we can thrive and 
prosper, though we never do a penny of reconstruction 
work in Europe, Asia or Africa.” 

There is an economic truth in the above timely and 
forceful comment. We have the markets right here 
at home and they should be cultivated strongly and 
promply, for in that way lies Prcsren and progress 
for the United States. . 

The frequent discussions of the AE T that 
lie in the development of foreign markets, while they 
have (as they should) directed attention to these neg- 
lected fields, have also caused many to forget the pos- 
sibilities that exist right here among us. Every ef- 
fort should therefore be made to hasten the return of 
normał conditions here>where our chief business will 
always be. 


February 8, 1919. 
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Week’s Events 
, A O TAA 


A. I. E. E. Convention Program—Activity in British Elec- 
trical Contracting Field—Government Ownership Opposed 


PROGRAM FOR MIDWINTER CONVENTION 
OF A. I. E. E. 


Interesting Three-Day Meeting to Be Held in New 
York City. 


The seventh annual midwinter convention of the 
American Institute of Electrical Engineers will be held 
Feb. 19-21 in the Engineering Societies Building, 33 
West 39th street, New York City. The convention 
will open Wednesday afternoon in joint session with 
the American Institute of Mining Engineers, at which 
a symposium on “Electric Welding” will be presented. 
Members of the American Society of Mechanical En- 
gineers are also invited to participate in this session. 
Wednesday evening will be devoted to a lecture by Dr. 
John A. Brashear, on “An Evening with the New 
Astronomy,” which will be followed by an exhibition 
of technical moving pictures as adopted by the War 
Department for the instruction of the army in the 
operation of various mechanical devices. The pictures 
will be accompanied by brief explanatory remarks. 
Ladies will be welcome at this session, as these sub- 
jects will be handled in a popular manner. 

On Thursday morning and on Friday morning and 
afternoon there will be technical sessions. Thursday 
afternoon will be devoted to a technical excursion to 
the Brooklyn Navy Yard, by courtesy .of the Navy 
Department. Opportunities to visit the prominent 
electrical plants in New York and vicinity during the 
time of the convention have also been provided. On 
Thursday evening there will be a dinner-dance at the 
Hotel Astor for members and guests in attendance at 
the convention. 

The detailed program of the technical sessions is 
as follows: 

Wednesday Afternoon—“Microstructure of Iron 
Deposited by Electric Arc Welding,” by G. F. Com- 
stock. “Path of Rupture in Steel Fusion Welds,” by 
S. W. Miller. “Welding Mild Steel,’ by H. M. Ho- 
bart. “Electric Welding in Shipbuilding,” by S. V. 
Goodall. “Fusion in Arc Welding,” by O. H. Esch- 
holz. 

Thursday Morning—Address, by President C. A. 
Adams. “The General Equation of the Electric Cir- 
cuit—IIT,” by C. P. Steinmetz. “Review of Work of 
Subcommittee on Wave-shape Standard, of the Stand- 
ards Committee,” by H. S. Osborne. 

Friday Motning—‘Tonization of Occluded Gases 
in High-Tension Insulation,” by G. B. Shanklin and 
J. J. Matson. “The Dielectric Strength of Air Films 
Entrapped in Solid Insulation,” by F. Dubsky. “Ab- 
normal Voltages in Transformers,” by L. F. Blume 
and A. J. Boyajian. 

Friday Afternoon—‘‘Aero Telephony,” by E. B. 
Craft and E. H. Colpitts. “Theory of Transient Os- 
cillations,” by John R. Carson. “Telephone Circuits 
with Zero Mutual Induction,” by the late W. W. 
Crawford. 


COMING ACTIVITY IN ELECTRICAL IN- 
STALLATION WORK IN ENGLAND. 


Interesting Summary of Conditions in Electrical Con- 
tracting Field—Some Difficulties Like Those Here— 
Dangers of Cheap Work and Shoddy Materials. 


The withdrawal of restrictions upon the connecting 
up of new electrical installations in England opens the 
way for British electrical contractors to resume some 
of their pre-war activities. A review of British con- 
ditions may therefore be of some interest to American 
contractors. During the period of the war some of 
the more important firms who have made a specialtv 
of installation work have had some very big operations 
demanding their attention. Individual contracts for 
light and power equipments for new and converted 
factories required for producing war munitions have 
employed thousands of men and involved four, five, 
perhaps even six figures, in pounds sterling. It would 
not be far wrong, we believe, to state that there are 
cases where one big war contract has meant a turnover 
quite equal to the operations of a complete year or 
even two in the old days. Further than this, there has 
been much to be done in the electrical lighting and 
power work for big camps, cooking installations for 
canteens, and so forth. War-time prices, too, have 
been the cause of less anxiety than have those of pre- 
war days, for the electrical installation business was 
one of those departments of industry in which com- 
petition in ordinary times was positively reckless. 

Now that there are no more national factories or 
camps to occupy attention, the installation contractor 
will be able to concentrate on the classes of business 
which are part and parcel of the work of general elec- 
trical development, including domestic lighting, heat- 
ing, cooking and small power, also power work in 
factories engaged in manufacturing articles which 
were not nationally essential in war time. He will also 
find new canteen work as the outcome of. welfare 
progress, while in the shipbuilding industry there will 
be practically no limit to the service to be rendered by 
those firms who have made a specialty of the installa- 
tion of electric power, light, heat, telephones, etc., in 
ships. The withdrawal of the restrictions on new 
connections by the Ministry of Munitions reminds one 
that in the domestic domain in particular there are big 
arrears of work waiting. Where big power systems 
were loaded to the full with munition works demand 
for electricity, the new private consumer had to stifle 
his ambitious and put up with some other agent for 
illumination or heating. In other places, where sta- 
tions had no power load for war manufacturing, they 
were not assisted by the Government to obtain new 
plant equipment for extensions, so that the private 
householder even there had to wait. And where neither 
of these objections presented themselves, the con- 
tractor found the difheulty of obtaining the necessary 
materials at) insitperable obstacles 
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If all these points are considered in relation to 
the coming situation, we cannot but feel that there 
will be plenty of work for the large body of electrical 
wiremen and other installation employes who are now 
available in England, though we must not overlook 
the fact that electrical contracting work in the com- 
ing days will be far more costly than it used to be. 
All materials at present are necessarily higher in price 
and wages have considerably increased. Against this 
adverse factor we may be allowed to place the advan- 
tage that undoubtedly accrues from the universal edu- 
cation of the last year or two concerning the need for 
conserving fuel supplies and the usefulness of elec- 
tricity as a means for securing this desired economy. 

Those who have more than a passing knowledge of 
the electrical contracting trade cannot fail to remem- 
ber that there were some decidedly regrettable influ- 
ences at work not so very many years ago. The 
“mushroom” contractor and his ways amounted to 
little short of a scandal in the old days, and some of 
the work done was little better, while the manufac- 
turer who supplied the offender with the material 
sometimes saw little payment in return and was even 
known to have to go in and finish a job for himself. 
Happily, the business is now better organized, though 
a great deal remains to be done: in that connection. 
The Electrical Contractors’ Association scheme for 
guaranteeing good work was a movement in a direc- 
tion that everybody with the genuine interests of the 
industry ought to have encouraged. It is to be hoped 
too that the Electrical Trades’ Union, which is now so 
much stronger numerically and has so persistently 
championed the cause of the employes in respect to 
wages and conditions of work, will use its influence to 
secure good work from its members. In the old days, 
however, it was not always bad workmanship that 
brought electrical installation work into disrepute oc- 
casionally ; bad material played its part and an impor- 
tant one, too. It was pretty generally known, we 
believe, that electrical contracting work was frequently 
done at cut prices by reason of the large quantity of 
cheap imported electrical supplies that found their way 
in from countries whose “world-power’” ambitions 
have now been shattered. It is possible that here and 
there the consumer could not afford to put electricity 
into his house unless it could be done “dirt cheap,” but 
there is certainty that other classes of consumers, 
even if they were not “out” for cheapness, were in- 
clined to favor the lowest estimate put in, though they 
did not ‘know that poor material and poor labor were 
what they were favoring when they rejected all higher 
tenders. pg 
© During the war many small electrical men have 
_ saved a few hundred pounds and their present desires 
are to rush into electrical contracting work when they 
think we are at the beginning of a boom. There can 
be no legitimate objection to the small man per se. 
Many important undertakings have, of course, risen 
from very small beginnings and there 1s little reason 
why this should not happen in electrical contracting 
work. Unfortunately, however, unless the said small 
man has a little preserve of his own with practically 
nobody to put up competition, the temptation will be 
for him to “cut” his first few jobs in order to become 
established. It will be regrettable indeed if he suc- 
cumbs to the temptation. So far as cheap and shoddy 
material is concerned we do not think he will be able 
to get it from the former sources for some time to 
come and probably never again at the old prices. We 
trust that he will not be able to obtain it from British 
manufacturers; we do not think he will, though we 
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believe that there is ample room for British manufac- 
turers to lay themselves out to produce cheaper lines 
than formerly without too great a sacrifice of quality. 
Though enemy countries will not be sending supplies 
of such goods direct for some time to come, there are 
other countries which may pass them on and there are 
neutral countries which may themselves manufacture 
these cheaper lines of accessories. Whether they do 
or not, it 1s common knowledge that Japan has made 
giant strides in the production of small electrical 
appliances and material during the war. The first year 
or two of the war did not give their output a reputa- 
tion either in England, or in India or Australia, 
but it is understood that with experience and with 
greatly increased output the Japanese factories have 
been changing that reputation. It is recognized that 
in China, in Russia, in India, etc., Japanese electrical 
suppliers have had a grand opportunity when owing 
to shipping and other adverse conditions British firms 
have not been able to meet the requirements of those 
markets. America will also doubtless count more 
largely in such places than she has done in the past. 
In addition to this some of the bigger electrical manu- 
facturing concerns in England have launched out into 
the production of the smaller articles for installation 
work. 

It will be some time before things find their level 
in regard to labor, material, and so forth, but it is 
certain that there is plenty of work waiting and it 
would be gratifying if one could feel entirely confident 
that there were no likelihood of the standard of work 
being affected, and the profits of the industry spoiled, 
by some of the unfortunate practices of the past being 
repeated. The best interests of the industry as a 
whole, as well as those of the individual master con- 
tractor and of the individual electrical trade unionist, 
would. we should have thought, be found along the 
line of efficiency maintenance. If the responsible firms 
agree as to that it will be something to the good, but 
to safeguard an industry into which any small man or 
bell-hanger can enter, against occasional lapses, is 
practically impossible. 


PRICES OF ELECTRICAL SUPPLIES ON 
PACIFIC COAST MAY DECLINE. 


Closing Shipyards by Labor Strike Affecting Allied 
Industries—Tendency of Prices Lower. 


Electrical material prices on the Pacific Coast have 
held at a steady figure generally, although a slight 
drop in copper wire and conduits are reported. ` In 
some quarters a tendency toward a decline is observed, 
and there exists conditions which may cause lower 
prices. Stocks on the coast are considered heavy, and 
disturbed labor conditions in the metal trades fore- 
shadow a slackening in demands, especially in the 
shipbuilding industry. The tieing up of all ship work 
in Puget Sound yards by the strike of about 35,000 
workers is having the effect of cutting out the work 
of many small shops and factories that depend upon 
shipbuilding activity. 

The strike is, on the surface, a protest against the 
Macey award made two months ago by the joint action 
of the Government Shipping Board, and the Federal 
Labor Board, when both employes and emplovers 
were heard. The strikers demand a basic wage of $8 
per day. No one in the west looks for an acceptance 
of the advance demanded. A long continuance of the 
shut-down may bring a material decline in electrical 
prices, because with/the big.supplies required in ship- 
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building cut off for a time the sale of stock would fall 
below normal and cause a break in prices. A strike 
of equal proportions among the shipyard men on San 
Francisco Bay is threatened at this writing, and if not 
averted the foregoing conclusion will be merely ac- 
centuated. Workers in the Portland yards are holding 
their positions thus far and probably will not go out. 
The strike on Puget Sound is clearly on motion of the 
radical members of Bolsheviki tendencies. 

Prices of electrical appliances for domestic uses 
have held up well, and dealers have had fairly good 
sales through the winter; but with the efforts to push 
sales at the opening of spring there is likely to come 
a lower level of prices, though no radical slumps. 

Those who have money to employ in building op- 
erations have been holding back, and their attitude will 
tend to hasten some reduction in costs. In other 
words, the return to normal activity awaits a settling 
oi prices that will make the investor and contractor 
feel safe to go ahead. 


NEW RECORD SET BY NOVEMBER ELEC- 
TRICAL EXPORTS. 


Cessation of War Stimulates Electrical Foreign Trade— 
October Electrical Exports Also Fairly Heavy. 


While it may have been a coincidence, the statis- 
tical information so far at hand at least seems to 
indicate that the signing of the armistice and cessation 
of the war has materially stimulated the foreign trade 
in electrical goods made in the United States. The 
November electrical export total broke all previous 
records, having for the first time exceeded a monthly 
total of $6,000,000. The November total was really 
nearly 8% over that of December of 1917, which was 
the preceding highest monthly total; it was also over 
145% above the total of November, 1917. 

These statements are based on the monthly sum- 
mary of the foreign commerce of the United States 
issued by the Bureau of Foreign and Domestic Com- 
merce, Washington, D. C. The data for October have 
ealso become available. In the following table are 
given the figures for October and November, 1918, 
and for the corresponding months of 1917. 


October —~— -———November——Y, 
Articles. 1918. 1917. 1918. 1 


Batteries .............. $ 276,730 $ 275,721 $ 350,162 $ 409,968 
Carbon ............00. 114,991 127,271 211,191 94,699 
Dynamos or generators 254,156 196,146 300.230 202.046 
FAHR soe cheers ee oaa iee 15.679 29,276 35,307 33,361 
Heating and cooking 

apparatus ........... 86,144 63,840 54,617 48,596 
Insulated wire and 

CHDIES 6 44sec ce eseoess 525,031 306,713 398,956 713,533 
Interior wiring sup- 7 

plies, including fix- 

UTES: occ eraen ia 83,656 100,345 153,310 241.265 


NGO? wasae reu e ys ii 273 737 274 732 


Carbon-filament 5,758 18,023 14.835 TAL 
Metal-fllament ...... 191,344 240.686 423,533 285.814 
Magnetos, spark plugs. 
a sues duh oth oe ed ctee a 222,099 283,272 260,796 433,704 
Meters and measuring 
instruments ......... 83,674 80,689 219,620 128,869 
MOOS 264 4vee eee ecex 1,147,159 546,255 925,171 621,845 
BRheostats and con 
trollers . dics ete dan eek 30,281 23,343 63,048 10,783 
Switches and acces- 
SOMOS 6266 bese sucess 124,720 82,782 296,828 219,302 
Telegraph apparatus, 
including wireless... 19,689 16,609 51,767 24.099 
Telephones ............ 148.312 210,276 188,429 228,554 
Transformers ......... 206,575 224.975 554.116 271,016 
All other . ses e.% es eines 1,324,121 1,326,014 1,765,052 1,436,257 
Total ~$3.00% Fevee sty $4,860,392 $4,152,973 $6,177,252 $5,411,984 


For the first rr months of 1918 the total electrical 
shipments were $54.704.545. as compared with $49,- 
342,509 for the corresponding period of 1917, and 
$35,497,238 for the same eleven months of 1916. 
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NEW YORK MERCHANTS OPPOSE GOV- 
ERNMENT OWNERSHIP. 


Recent Report by Special Committee Points Out Evils of | 
‘This System. 


The Merchants’ Association of New York City 
recently reaffirmed its position in opposition to gov- 
ernment ownership and operation of public utilities 
and declared emphatically in favor of private owner- 
shipunder government regulation. This declaration 
was made in accordance with the recommendation of 
a special committee consisting of Frank R. Chambers, 
chairman; James G. White, Otto H. Kahn, Francis H. 
Sisson, H. H. Porter and Prof. Joseph French John- 
son. The committee was appointed by President W. F. 
Morgan in pursuance of action taken by the board of 
directors for a re-examination of the question of gov- 
ernment ownership and operation in view of the 
prominence that the matter has assumed since the 
beginning of the war. 

The report of this committee constitutes a very 
clear and able presentation of the apparent evils of 
government ownership as evidenced by past perform- 
ances. 

Except under war conditions the sole plea that can 
be advanced to justify the operation by governments 
of public utilities is that governments can provide 
better service at less cost to the public than can private 
operators—that ıs to say, that government operation 
is more efficient and less costly than private operation. 
The general belief is that this contention cannot be 
sustained. On the contrary, it is contended that the 
operations of governments in the economic field, and 
particularly under American conditions, are generally 
characterized by inefficient management and excessive 
cost; so that under government operation the public 
would get poorer service and pay more for it than 
under private operation suitably regulated. 

_ The success of any economic undertaking depends 
in very large degree upon the ability and skill, the 
zeal and energy, and the soundness of judgment of 
the human agents employed therein. Frequent change 
and unfitness in the higher ranks, and lack of oppor- 
tunity and zeal in the lower ranks are dominant and 
inevitable features of political management. Those 
places are the rewards of political service, and the 
appointees, while perhaps proficient politicians, are 
seldom proficient business executives. Lack of oppor- 
tunity in the lower ranks of the public service has a 
deadening influence upon the zeal and energy of the 
entire body of minor officials and the clerical staff 
as the higher offices with their larger salaries, being 
usually bestowed as rewards for political services, are 
seldom open to minor officials and clerks. | 

There are numerous other causes of disability 
from which those having direction of a business un- 
dertaking under government operation cannot escape 
aM which make a high standard of efficiency impos-_ 
sible. x 

The managing official of a government undertak- 
ing. is invariably hampered by undue and severe lim- 
itation of his discretion. He can do only those things 
which he is expressly authorized bv law to do: he 
cannot exercise any power outside the limits pre 
scribed by the law and is. therefore, to a large degree 
deprived of the power of initiative, a quality indis- 
pensable to high executive efficiency in business mat- 
ters. Such an executive has no sufficient control of 
the organization under him. He>cannot control ap- 
pointments (except of his immediate subordinates and 
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not always those), nor methods of operation. He 
hasn’t necessary. power as to outlays. 
needed for effective operation are- usually limited by 


budget allowances based upon estimates made long 


previously, before the actual needs are fully known. - 


Hence the executive is unable promptly to do that 
without which the business must suffer. : 

In the case of a business undertaking under pri- 
vate control and good management, funds for im- 
provements which will conduce to economy: are 
promptly provided. In the case of pubhe operation, 
the pleas of executive: officials are seldom considered 
upon-their merits alone. Frequently the most con- 
vincing demonstration of the soundness of the pro- ' 
posed outlay, fails. to secure the much- needed ` appre 
priation. | 

This ondion: bears most heavily upon denan 
‘ments which operate physical plants, in the case of- 


which considerable expenditures. for extensions, bet- 


terments and maintenance are necessary to effective 
performance. An.appropriating. body can most readily 
keep down the public outlays by. withholding appro- 
priations for the purposes indicated. It is generally 
argued that there is no hurry about the matter; that 
the extensions and betterments can be deferred for 
two or three years, and that there is no need to spend 
much money for maintenance until the plants have 
become definitely unserviceable. Hence, the :instances 
are extremely rare where under public control sufh- 
cient capital investments and outlays for maintenance 
are made to keep the plant up to its proper operating 
efficiency and to enable it fully to provide the service 
contemplated. 

There are other influences of great potency which 
tend to limit the appropriations without which the 
public business cannot effectively be carried on. When 
any considerable new outlays are contemplated, par- 
ticularly for such a public enterprise as providing 
electricity, gas or street-railway service, those outlays 
are invariably the subject of prolonged and frequently 
bitter public discussion, usually with violent opposition 
by a considerable part of the community. This oppo- 
sition is directed to keeping down the public outlays 
withoyt much regard either to the real needs of the 
business enterprise or to the fact that the proposed 
outlays would really result in very material economies 
of operation and decided improvement of service to 
the public. The result of this condition, under which 


political forces rather than sound business reasons 


prevail is that public service plants publicly operated 
are frequently starved by reason of the failure or 
refusal of the public officials to approve the outlays, 
without which a high degree of efficiency cannot be 
maintained nor adequate service supplied. 

There are in America apparent exceptions to the 
veneral rule of municipal inefficiency, but they are 
ony apparent and not real. Seemingly excellent 
showings are frequently made. These usually cover 
only a short initial period. They generally only cover 
obvious current costs and omit important factors of 
future costs. Loss in taxes, interest on investment, 
depreciation, amortization, extensions and betterments, 
rents and maintenance of public buildings whose costs 
are borne by other departments are commonly ignored. 
By these omissions an apparently favorable financial 
showing is made, while a true accounting would show 
the reverse. Asa result of their disillusioning expe- 
rience several hundred American municipalities have 
discontinued their attempts to save money by carrying 
on a business undertaking through the machinery of 
politics. 
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It is often proposed that the public should itself 
construct and own the physical plants of public utili- 
ties and secure their operation by contract with an 
operating company, in order to avoid the assumed 
evils of overcapitalization and secure a revenue for 
the public in the form of rentals or a share in the 
profits. It is further contended that this plan would 
avoid the evils of political control and secure the 
greater efficiency which is the result of private’ enter- 
prise and business methods.” 


These contentions have little weight. The practice 


of overcapitalization with its evils, whether actual or 


assumed, has been practically abolished by the oper>: 
ation of existing laws enforced through railroad and 
public service commissions. Except in possibly a few 
states, securities can no longer bé issued except with 
the approval of regulatory public bodies. | 

There are, in addition, serious objections to gov- 
ernment ownership which seem to limit its utility and 
make the desirability of its general adoption ques- 
tionable. Among these objections is the fact, as 
shown by the experience of nearly all state-owned 
railroads, that the cost of construction by govern- 
ments is usually materially greater than the cost of 
similar work by private enterprise. In its effect, the 
result of this greater cost is precisely the same as the - 
effect of an over-issue of securities or stock watering. 

In conelusion, the report contained the following 
statement relative to private ownership: “While we 
are not unmindful of the defects that not frequently 
characterize the operation by corporations, of public 
utilities, we do not believe that those defects can be 
cured, by substituting another method which in every 
respect of efficiency is much below the standards that 
generally prevail under private management. In so far 
as the evils which are popularly assumed to exist in 
private management are found to exist in fact, other 
remedies than the substitution of methods abounding 
in greater ev ils should be found. 

“We believe that the public can best be served by 
utilizing the efficiency, enterprise and energy of pri- 
vate corporations for the continued operation of public 
utilities, under such public control as shall protect the 
public in its right to efficient service and fair rates, 
and at the same time assure to private capital invested 
in public utilities a fair return upon such capital.” 


BALDWIN ON THE BATTLEFIELDS OF 
FRANCE. 


New York Electrical Society Hears Forceful and Well 
_ Illustrated Address. 


Members and guests at the 370th meeting of the 
New York Electrical Society listened on Jan. 27, to a 
most instructive and vivid description of the battlefields 
of France by Arthur J. Baldwin, vice-president of the 
McGaw-Hill Publishing Co., of New York. Mr. 
Baldwin was a member of the delegation of American 
technical editors, who, as guests of the British Gov- 
ernment, visited not only the battlefields but many 
other scenes of. devastation. He had just recently 
returned. Even the excellent set of photographs, 
shown in lantern slides, Mr. Baldwin said, could give 
only a slight conception of the destruction ‘and desola- 
tion. Although Mr. Baldwin is a finished and unu- 
sually forceful speaker, he said that all the words he 
could call to his command seemed useless in attempt- 
ing to convey his impressions. Nevertheless, his lis- 
teners were abundantly_repaid and grateful to Mr. 
Baldwin. 
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‘Central-Station “Brighten-Up™ Campaign—Electric Smelt- 
ing on Coast — Economy of Motor for Compressor Drive 


REMARKABLE RESULTS OBTAINED IN 
“BRIGHTEN-UP” CAMPAIGN. 


Sign Sales Greatly Increased During Past Month— 
l Methods. of Keeping Up Enthusiasm. ` 


The recently organized movement to brighten up 
for the returning: soldiers is now well under way, and 


the results so far ‘are very satisfactory. Many mer- 


chants, chafing under the war-time restrictions and 
realizing for the first'‘time the tremendous value of 
display lighting have eagerly accepted the suggestion 
of the local central stations to provide an added bril- 
liancy for the returning boys and stimulate business 
at the same time. This as resulted not only in the 
sales of a great many signs and additional show- 
window lighting but also in a noticeable increase in 
the. burning hours of existing ‘lighting and signs and 
the ‘repainting, relamping and’ repairing of many old 
signs. i | 


IT'S TIME TO 
BOOM BUSINESS OVER HERE! 
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Sgn with its sannllaung, brillant message to 
sumulate the true spirit of victory—to aid i i 


Telephone Readelph 1260- -—- Sign Dicision 


COMMONWEALTH EDISON COMPANY 


EDISON BUILDING. 72 WEST ADAMS STREET. CHICAGO. ILLINOIS 


Attractive Plugger Circulated by Chicago Central Station to 
Stimulate Sign Sales. 


In order to keep this enthusiasm at its highest 
pitch the Commonwealth Edison Co. of Chicago, one 
of the first companies to realize and take advantage 
of this opportunity, has supplemented its newspaper 
advertising along these lines with a series of attractive 


circulars which are mailed out to its customers, to- 
gether with printed cards for replies. All these cir- 
culars, one of which ts reproduced herewith, lay par- 
ticular stress upon the fact that plenty of light makes 
surroundings more cheerful, mote welcome and more 
inspiring and serves to attract trade to the merchant. 
Streamers are also inclosed which are suitable for 
placing in the show window or other parts of the 
store bearing the slogan, “Brighten Up for the Boys 
Coming Home.” eee 

These circulars and the advertising campaign re- 
cently carried on by this company in the. Chicago 
newspapers, coupled with an intensive selling effort by 
the company's salesmen, under O. R. Hogue, resulted 
in the sale of 72 signs during January of this year. 
Comparing this remarkable result with the total of 
14 signs sold during January, 1918, it is evident that 
the opportunity for the sale of electric signs is greater 
now than it has been at any time in recent years. 


FORCING YIELD OF OIL WELLS BY ELEC- 
TRIC HEATING. 


The yield of an oil well may be diminished, and in 
some cases stopped, by the cooling of the rock-beds 
due to ingress of air. The crude oil is thereby thick- 
ened and its flow through the crevices and porous 
channels in the beds is checked or wholly arrested. 
The remedies commonly used are hot water, steam or 
hot air. These, however, are effective for only mod- 
erate depths. The recently devised method of apply- 
ing an electric current to the warming of the oil avoids 
this difficulty, and, moreover, offers special advan- 
tages. The oil is heated without loss and, much gas 
being generated, a pressure is set up which in some 
cases has forced the oil to the surface in boreholes of 
great depth. The system is as effective in wells a 
thousand meters deep as in those of little depth. The 
military commands used the system of electrical heat- 
ing to restore to working order temporarily abandoned 
mines in Galicia and Roumania. 


VACUUM CLEANERS FOR TRAMCARS. 


Vacuum cleaners are used by the Cleveland (Ohio) 
Railway Co. to clean car interiors prior to painting 
and varnishing and to remove dirt from motor frames 
prior to overhauling. A stationary turbine cleaner 
serves suction headers from which depend drop lines 
reaching to within 7 ft. of the floor ; a minimum length 
of flexible hosing thence serves any part of the car 
shop. When it is required to clean motors, the latter 
are placed over a floor-grating (through which suc- 
tion is maintained), and covered by a canvas hood. 
Dust, etc., is loosened by an air-blast and removed by 
suction; heavy particles are retained by the cleaner 
and dust 1s washed into a settling basin under the shop 
floor by a water spray in the eliminator. The equip- 
ment is designed to facilitate access to awkward places 
and its use) permitsywork.to.be:done more thoroughly 
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ELECTRIC SMELTING PRACTICE ON 
PACIFIC COAST. 


Ferro-Alloys Require Cheap Power— Acid and Basic 
Processes—Furnaces Used—Amount of 
Power Required. 


W. L. Morrison, plant superintendent of the West- 
ern Reduction Co., Portland, Ore., presented the fol- 
lowing on “Electric Smelting” at the recent joint 
meeting of the Portland Sections of the National Elec- 
tric Light Association and American Institute Elec- 
trical Engineers. 

Electric smelting, aside from the steel and iron 
industry, is a new industry in the Northwest. At the 
present time there are plants located as follows: Pacific 
Electro Metals Co., Bay Point, Cal.; Noble Electric 
Steel Co., Heroult, Cal.: Western Reduction Co., 
Portland, Ore. - Bilrowe Alloys Co., Tacoma, Wash. ; 
Seattle Smelting Co., Seattle, Wash. These plants, 
until very recently, were all producing ferro-manga- 
nese in some form or other. Ferro-chrome, ferro- 
tungsten and ferro-molybdenum have been produced 
to some extent on the Pacific Coast, but at the present 


time I do not know of anyone carrying on operations. © 


However, some of the plants are contemplating the 
manufacture of the above alloys. 

Cheap power is one of the big factors which attract 
electrochemical industries. With very few isolated 
cases we have no cheap power on the Pacific Coast 
today for electrochemical! manufacture. When the 
cost of power becomes a large part of the manufactur- 
ing cost, in order to meet competition we must have 
competitive rates. lor example, the power used in 


the production of ferro-silicon is so great per ton of | 


metal produced that a difference of one mill per kilo- 
watt-hour increase in power rate above what other 
manufacturers are paying, would put you out of busi- 
ness, other things being equal. 

In the case of electric steel furnaces the variation 
of a few mills per kilowatt-hour makes verv little dif- 


ference, for there is used only 600 to 800 kw-h. per 


ton of steel, while in the cases of ferro-silicon we use 
7000 to gooo kw-h. per ton of metal; moreover, electric 
furnace steel sells at a higher price than ferro-silicon. 
The same may be true with other ferro-metals to a 
greater or less extent. i 

With the production of steel in the electric furnace 
I believe you are more or less familiar, for there has 
been an electric steel furnace operating in Portland 
for several years. 

Manganese and chrome require very much the 
same kind of furnace for their production. The sim- 
plest form of furnace is the single-phase furnace, 
which consists of a large pot with a terminal in the 
bottom, either a water-cooled iron plug or a conduct- 
= ing hearth of carbonaceous material. A tap hole is 
_ placed at the bottom of the lined crucible for remov- 
ing the molten metal and slag. 

A carbon electrode is suspended in the pot, this 
forming the other terminal which is movable to regu- 
late the current in the furnace. Various modifications 
of this furnace are used, depending on the size of 
installation, the more common type being the three- 
phase furnace in which three or six electrodes are 
used. 

There are two practices followed in the smelting 
of ores which are called the acid and basic, with some 
slight modifications. To those who are not famihar 
with the terms “acid? and “basic” processes, I will 
give a word of explanation. These terms refer to the 
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condition of the slag during the smelting operation. 
The acid slag is one in which the silica predominates, 
making a glassy slag. In the case of the basic slag, 
lime, iron, magnesium or some other such bases are 
present in such greater quantity as to more than neu- 
tralize the silica (acid). If the bases are in such 
quantity as to just neutralize the silica, the slag is 
termed a neutral slag. 

The linings of the furnace should be such as are 
not readily attacked by the slag employed. For ex- 
ample, an acid slag requires a silica lining; for a basic 
slag a magnesite lining is used. When the operation 
is such that a carbon lining will not contaminate the 
product, then this kind of lining is to be preferred, as 
it will stand up very well under either acid or basic 
conditions. 

Both methods of smelting are followed in the pro- 
duction of ferro-manganese. The extreme acid prac- 
tice (i. e., when little or no lime is used) gives a high 
silicon and low carbon content in the ferro-manganese, 
which before the war was imported from France to 
some. extent. 

The basic process in the production of ferro- 
manganese gives a lower silicon and higher carbon 
content. This is the more common form of ferro- 
manganese on the market. In the production of ferro- 
chrome, the same holds as in the case of manganese, 
except in case of the higher grades, or so-called low- 
carbon ferro-chrome products. 

The production of tungsten and ferro-molybdenum 
is carried out in a somewhat different way from that 
of manganese and chrome on account of their high 
melting points when nearly pure. The common alloys 
run from 70 to 85% tungsten or molybdenum. 

The process for producing the ferro is almost uni- 
versally carried out in a single-phase furnace, or pot, 
averaging from 25 to 100 kw., the commonest size 
being about 50 kw. These furnaces operate with the 
single electrode. The pots vary in size from Io in. 
inside diameter up to 24 in. and from 24 in. to 36 in. 
high. The pots are placed on large terminals, either 
of iron or carbon material. After the operation 1s 
completed the pots are removed and new ones started. 

The metal is allowed to accumulate in the pots by 
tapping the slag from time to time through an opening 
punched. in the lining of the pot at the top of the metal. 
The ore and flux are charged into the pot intermit- 
tently after the tapping of the slag. At the end of the 
operation, when the pot has become too full for eco- 
nomic operation, it is removed and broken open, the 
button of metal being removed and crushed. The 
weight of the buttons varies from 500 to 3000 Ib. 

One ton of tungsten or molybdenum requires 8000 
to 10,000 kw-h. per net ton of metal. One net ton 
metallic chrome (60-70% ) alloy requires 10,000 to 
14,000 kw-h. One long ton 80% ferro-manganese 
requires 3500 to 5000 kw-h. 


ELECTRICS ENDORSED BY AN IMPOR- 
TANT RAILWAY COMPANY. 


The fact that the Midland Railway Co. of England 
employs 55 electric vehicles in London alone is a testi- 
mony to the efficiency of this type of motor vehicle 
for use on circuits of moderate distance, permitting 
their being sent out of and being brought into the 
yards with fairly heavy loads, but requiring the making 
of frequent calls for collection and delivery purposes. 
Under such conditions petrol vehicles do not show to 
advantage, the fuel consumption and wear of working 
parts being out of allyproportion jto the work done. 
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Motor-Driven Air Compressor in Detroit Metal Plant. 


SYNCHRONOUS MOTOR PROVES ECONOM- 
ICAL FOR COMPRESSOR DRIVE. 


Compressor Set of 260 Hp. for General Aluminum & 
Brass Manufacturing Co., Detroit. 


By Harry DEAN. 


The accompanying illustrations show the high-volt- 
age service, switches, the control switchboard, and the 
motor-driven air compressor recently installed in the 
plant of the General Aluminum & Brass Manufac- 
turing Co., of Detroit, Mich. The addition of this 
machine was made necessary by the large amount of 
war material manufactured by this company. Some 
idea of the growth of this company can be gained 
when it is stated that just a little over three years ago 
it installed its first 100-hp. compressor; now it has 
a total of 480 hp. 

In line with other Detroit firms that use large 
amounts of compressed air it was decided to install a 
synchronous motor to operate direct from the 4600- 
volt power supply line. This improves the power-fac- 
tor of the whole plant and saves the cost of three 
step-down transformers and their losses. For these 


Autotransformer, Starting and Running Switches for Large 
Synchronous Motor. 
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reasons it is more economical to run this new machine 
than one of the smaller ones, even on light load. 

The compressor was made by the Ingersoll-Rand 
Co. It delivers 1800 cu. ft. of air per minute at 100 
lb. pressure. A great improvement over the 100-hp. 
machines is the automatic regulator by means of which 
the machine can be made to deliver one-quarter, one- 
half, three-quarters, or full load. 

Circulating water for cooling the compressor is 
obtained in a very economical manner. As the city 
water pressure is not great enough for fire protection, 
a high water tank was installed in connection with 
the sprinkler system in the plant. Circulating water 
for cooling the compressor is taken from this tank and 
then returned to the tank by means of the pump, part 
of which is shown at the left of the compressor. In 
this way the same water is used over and over again. 

The motor is 260 hp., 4600 volts, 225 r.p.m., and 
built by the Electric Machinery Co., Minneapolis, 
Minn. The oil switches were made by the Condit 
Electrical Manufacturing Co., South Boston, Mass. 
The motor is started by means of a reduced voltage, 


46€CC-Volt Service Switch House. Each Switch Has Overload 


Relay. 


which is obtained by using an autotransformer made 
for that purpose by the Kuhlman Electric Co., Bay 
City, Mich. 

Power is purchased from the central-station sys- 
tem of the Detroit Edison Co. This allows the manu- 
facturing company to devote all its time and energy 
to the manufacture of its varied line of products, con- 
sisting of “Ring True” bearings, aluminum and white- 
metal die-castings, and brass and aluminum sand 
castings. 


MUNICIPAL PLANT FORCED TO RAISE 
RATES. 


The United States Reclamation Service, which has 
been suppfving electricity to Williston, N. D., has 
submitted a new contract for acceptance by that city 
of 25% higher rates paid than heretofore. The city 
must either pay the increased rates or do without 
electricity. | 
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Effect of Impregnating Coils of Railway Motors— Trans- 
mission Line Clearances — Wash out of Cable Duct Line 


DIPPING AND BAKING RAILWAY MOTORS. 


Operating Data Over Thirteen Years Proves Benefit. 


J. S. DEAN 
Westinghouse and Electric Mfg. Company. 


A striking example of what can be accomplished 
in the way of prolonging the life of railway motor 
windings by dipping and baking is shown by the 
curves with armature and field failures per car miles, 
plotted against each year’s record over a period of 13 
successive years. 

Referring to these curves, it will be noted that dur- 
ing the year 1908 there was a decided upward trend of 
both curves, which is due to the fact that at this time 
the master mechanic in charge of this property insti- 
tuted a regular and systematic schedule of dipping 
and baking the windings of his motors as follows: 
Every 114 to 2 years (approximately 60,000 to 75,000 
miles) during the general overhauling period the field 
coils and armatures are given a dipping and baking. 
Should motors be in the shop for other repairs, and if 
windings appear dry, although they have not made 
their allotted mileage, they are given an extra treat- 
ment at this time. 

Dipping and baking the motor windings on this 
property has produced the following beneficial results: 
Fewer crippled cars, less repair work, more reliable 
service, favorable public opinion. 

The curves show 265,000 miles (7 years’ service) 
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per failure, when dipped and baked, and 75,000 miles 
(2 vears’ service) per failure, when not dipped and 
baked; 3 Y failures (no treatment) to 1 failure 
(treated) in 7 years, which is 2% failures saved by 
dipping and baking in 7 years. 

On 300 motors this is equal to 300 X 214 or 700 
failures in 7 years, which is the equivalent of 100 fail- 
ures in I year. 

Approximate cost to dip and bake is $2 per motor, 


and as each motor is treated every 114 years, then we 
have 300 X $2 X 34 = $400, cost per year; saving 
$2350 per vear; estimated cost to install plant $1200, 
which shows a net saving of $1150 the first year, and 
a saving each succeeding year of $2350. 


BREAKING HYDRAULIC MAIN WRECKS 
UNDERGROUND CABLE DUCTS. 


Interesting Accident Destroys Cables and Concrete Duct 
Line. 


Recently in London a water main at 720 Ib. pres- 
sure burst during the night, due to a slight subsidence 
of the soil. 

Usually defects in hydraulic mains are at once 
evident from the water bursting through the road 
surface, but in this instance, owing to the sandy nature 
of the subsoil, the water dispersed in all directions 
underground, the first indication of the leakage being 
the escape of large quantities of water into the base- 
ment of an adjacent warehouse. The burst occurred 
in close proximity to a manhole, and considerable 
damage was done before the water was turned off. 

The work of repair was immediately taken in hand 
and the ground excavated down to the ducts in order 
to ascertain the full extent of the damage. Water at 
the very high pressure of 720 lb. per sq. in. had been 
escaping for a considerable time, and the cable ducts, 
3 ft. below the hydraulic main and 10 ft. below the 
surface of the road, had been subjected to the full 
effect of this enormous pressure. A jet of water 
accompanied by stones and debris had formed a verit- 
able subterranean “sand blast,” and had worn away 
concrete ducts and cables to the extent that a huge 
cavity was made in the road and the adjacent manhole 
was partially choked with debris forced through the 
broken ducts. A number of the cables were pounded 
into an unrecognizable mass. Some of the stones 
which helped to beat the structure to pieces, were 
themselves worn quite round and smooth in the 
process. 

It was discovered that, owing to the high pressure 
of water, soil and stones had filled the square ducts 
in some cases to a distance of nearly 100 ft., and 
stones of the same diameter almost as the ducts were 
found 8o ft. from the point of breakage. These stones 
had to be worked out with infinite patience, as any 
attempt to push them out with rods resulted in their 
becoming jammed again. When the stones had been 
removed, the soil was cleared by means of endless 
ropes and chains passed through the ducts like con- 
veyor belts. Brushes and mops were used in the final 
stages. The work of clearing was consequently slow. 
All the well-tried devices were brought into use. 

At the outset it was intended to draw new cables 
into spare ducts adjoining the faulty ones, but the 
spare ducts being completely choked, it was decided 
to cut the cables and, draw Out the faulty sections 
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and use the ducts thus cleared. This was a very tedious 
operation, as the cables were tightly wedged in with 
stones, but after much effort had been expended, in- 
cidentally resulting in the breakage of several heavy 
ropes, the one adopted met with success. New cables 
were then pulled. In all, sixteen ducts were broken, 
and three cables damaged. 


CLEARANCES OF TRANSMISSION LINE 
CONDUCTORS. 


Methods of Determining Conductor Clerances. 


Considerations affecting the clearance between con- 
ductors are mechanical and electrical, The former 
deals with the possibility of wires swinging danger- 
ously close together, the latter the possibility of 
corona loss. ; 

The possibility of wires swinging together depends 
upon the relative position of conductors, whether hori- 
zontal, vertical or triangular. Wind may blow at any 
angle to the conductors, and with different velocities 
at different points in any span; hence a set of sagging 
conductors of small weight relatively to their wind area 
(for instance, very small wires, especially if of light 
material such as aluminum) will tend to swing irregu- 
larly, that is, out of phase, and might touch or come 
dangerously close unless well spaced. Wires having a 
greater weight relatively to their wind area (large 
wires, especially of heavy material such as copper) 
will have a more dead-beat action and will tend to 
swing less out of phase, and consequently need not be 
spaced so far apart to obtain the same security against 
short-circuits. 

This out-of-phase swinging is best stated as an 
angle, and as the wires cannot very well swing to 
diametrically opposite positions, the maximum angle 
of out-of-phase swinging for the lightest and smallest 
wires will be, suppose, 90°. For heavier, larger wires 
the angle will be less. This ratio, however, may also 
be expressed as an angle made with the vertical by the 
-resultant of the wind load and weight. The maximum 
value of this angle would also be 90° for the hypo- 
thetical case of a wire with no weight, and the heavier 
and larger the wires the smaller will be the angle. 
From this point of view, the relationship of wind 
area to weight might be used as an absolute indication 
of clearance by making the latter equal to the product 
of the sag and the sine of the angle made with the 
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vertical by the resultant of the wind area and the 
weight. 

To prevent swinging together, clearances must 
obviously vary with the tension at which the con- 
ductors are strung, also with the span, the wind, the 
temperature, the size and material of the conductor, 


Fig. 2.—Clearances With Suspension insulators. 


and the sag, and all these conditions are considered in 
this method. 

The accompanying curve of clearances has been 
calculated by G. V. Twiss upon this basis and appears 
to give clearances which are comparable with the best 
practice. A further discussion of this matter will be 
found in a paper, “High-Tension Overhead Trans- 
mission Lines,” by G. V. Twiss before the I. E. E. 

The chief point to be taken into consideration in 
determining the clearance with the vertical arrange- 
ment is the possibility of the wires being unequally 
borne down by ice or snow, or of the wind lifting or 
depressing the wires unequally. The clearance will 
therefore bear a relationship to the span, and a clear- 
ance of I ft. per 100 ft. of span would appear to be 
a good rule. 

The clearance with the triangular arrangement, 1f 
the base of the triangle is horizontal, would be settled 
as above for horizontal clearance ; if vertical, then the 
vertical clearance would settle it, and for all other 
cases the clearance could be adjusted accordingly. 

In regard to the electrical considerations, formulas 
are already available. 

The final clearance chosen for a given case would 
be whichever proves to be the greater, that indicated 
for electrical or for mechanical considerations ; and in 
certain cases the necessary clearance between the con- 
ductors and the pole may necessitate a greater clear- 
ance between the conductors than that above obtained. 

As suspension insulators swing out of the vertical 
the conductor may come close to the cross-arm and 
thereby reduce the clearance as measured from the 
conductor to the cross-arm over the insulator. In 
order to maintain this clearance the sling previously 
referred to has therefore been used. Fig. 2 shows a 
mast with these slings and the clearances thereby ob- 
tained. Asa matter of fact, however, on the majority 
of transmission lines where suspension insulators have 
been adopted no such refinement has been used for 
the purpose of maintaining this clearance, and it is 
evidently considered that trouble from this source is 
so unlikely as not to justify special provision to pre- 
vent it. This theory is largely justified by the fact 
that an arc would always tend to strike in the path of 
the strongest electrostatic field; which would generally 
be that over the insulator. 
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Recommended Practice in Wiring Squi:rel-Cage Motors— 
Insulated Screw Driver—Illinois Contractors to Convene 


WIRE AND FUSE SIZES FOR INDUCTION 
MOTORS. 


Report of Committee on Installation and Operation of 
Induction Motors Presented Before Western Asso- 
ciation of Electrical Inspectors. 


One of the most valuable reports presented at the 
fourteenth annual convention of the Western Associa- 
tion of Electrical Inspectors held in Chicago last week 
was the report of the Committee on Installation and 
Operation of Induction Motors, of which K. W. 
‘Adkins is chairman. This report is a revision of the 
1917 report submitted by the same committee at the 
Toledo convention of the association and reprinted 
almost in full in the FLecrricaAL REVIEW AND 
WESTERN EvLecrrician of Feb. 3, 1917. The table 
given in that report aroused a great deal of interest 
among our readers at the time. In the following, the 
new report is given in slightly condensed form and it 
will be observed that the large table has been revised 
to conform to the latest ( 1918) edition of the National 
Electrical Code. 

The principal Code rules that relate to motor 
wiring are 8), fifth and sixth paragraphs; 8c, fourth 
and fifth paragraphs. In the majority of cases, where 
alternating-current motors of the type requiring large 
starting current, such as squirrel-cage induction mo- 
tors, are thrown directly across the line or started by 
means of autostarters, the current-carrying: capacities 
of wires meeting the rule will not exceed the per- 
centages of the full-load currents of the motors as 
given in the table at the end of 8b. 

The first portion of fourth paragraph of Rule 8c 
applies only to the size and rubber-covered conductors 
used with alternating-current motors taking large 
starting currents. The size of fuse or other protective 
device, of course, depends entirely on the starting 
characteristics of the motor. The rules take the pro- 
tective device as the starting point in determining the 
size of the wire and permit the wire to be selected on 
the basis that its carrying capacity is in accordance 
with Table B, of Rule 18. 

Switches should have a rated capacity at least as 
large as the rated capacity. of the fuse protecting the 
circuit, or if the circuit is protected by a circuit- 
breaker, the switch should have such capacity that the 
breaker will be set to be opened by a current not 
greater than 30% in excess of the current rating of 
the switch. 

Apparently, it is the intent that the rules should be 
interpreted to differentiate between motors taking 
large starting currents, such as the squirrel-cage type 
of motor, and types which do not take large starting 
currents, such as the wound-rotor slip-ring type of 
motor. Therefore, wires supplying a motor of the 
latter type can safely be selected on the basis that thev 
are to carry a current only 10% greater than the rated 
capacity of the motor, as the starting current values 


are not excessively high, they are of short duration 
and infrequently applied. 

As there is no fixed ratio that may apply to current 
values in stator and rotor circuits of the wound-rotor 
slip-ring type of motor, the manufacturers are now 
indicating on name-plate rating of motor these cur- 
rent values. It would seem reasonable to recommend 
that in selecting wire size for leads between resistance 
grids and slip-rings, where rubber-covered conductors 
are used, that same may safely be selected from Table 

> of No. 18, as the leads are not long and the current 
How is of short duration. 

The wire sizes given in the large table are calcu- 
lated in accordance with the Code rules and should 
apply primarily for wiring to alternating-current 
squirrel-cage induction motors, which are started by 
autostarters, or compensators or motors having similar 
starting characteristics. Where motors are not started 
by means of approved autostarters or slow-speed mo- 
tors (less than 600 r.p.m.) are used, wire or cable one 
size larger than size given in this table will, in the 
majority of cases, meet the requirements of the rules. 

The current values used in the table are the aver- 
age current values of motors of different types, fre- 
quencies and standard speeds, and a variation of 10% 
higher or lower may be expected. The question of 
drop is not taken into consideration in these tables. 

Where alternating-current  squirrel-cage motors 
are started by the star-delta scheme, wire size should 
be calculated from data given in the first or small 
table, and wire selected from Table A or B of No. 18, 
according to insulation, except that rubber-covered 
conductors may be protected by fuses or an automatic 
circuit-breaker without time-limit device, rated in ac- 
cordance with Table B of No. 18. For motor protec- 
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Data FoR DETERMINING Size oF WIRE OR CABLE FOR A SINGLE 
Moror. 
Continuous Duty (Constant-Speed Motors). 
Approximate 
Type of Motor and Starting Current 
Method of Starting. in % of Full- 
Load Current. 


Multiplying Factor 
to Determine Size 
of Wire or Cable. 
A. ©. squirrel-cage in- 
duction without com- 


500 to 600% 
pensator, 7% hp. or 


3.0 xX full-load current 


IESS Teet ute we eee 
A. C. Squirrel-cage, 
Star-Delta starting.. 150 to 200% 1.5 X full-load current 


For 0-30 amperes full- 


A. C. squirrel-cage in- load current, 25 x 
duction with auto- 100 to 430% full-load current 
transformer or com- 

pensator ba dake a wes Above 30 amneres full- 


load current, 
full-load current 


2.0 xX 


A. C., induction motors 
with resistence in ro- 100 to 125% 
tor cireuit for start- 
O niae poet gene as 


A. C. single-phase re- 
pulsion (repulsion-in- 225 tə 300% 
duction), 15 hp. or 
DSBS 6 5 Gg hes E Se 


A. C. single-phase in- 
duction spiit - phase 50M to 550% 
starting, 19%. hp. or 
less ......VIQIUZEQ. 


1.1 full-load current 


2.0 xX full-load current 


30x full-load current 


Vol. 74.—No. 6. 


Fuse AND Wire Sizes For INDUCTION MOTORS oF SQUIRREL-CAGE TYPE OR SIMILAR TYPES 


” Full Load Amps. 


ELECTRICAL REVIEW 


TAKING LARGE STARTING CURRENTS. 


INDUCTION MOTORS—SINGLE PHASE—AIl Frequencies and Standard Speeds 
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Starting Fuse Amps. 


110V| 220V | 440V | S5SOV| 110V| 220V | 440V | 550V 


Running Fuse Amps. 


Size of Wire or Cable 
Rubber or Other Insulation 
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550V 


H. P.| 110V | 220V | 440V | 550V 220V 440V 
$ 6.8 3.4 1.7 1.3 20 10 5 5 10 5 5 5 14 14 
1 13.3 6.6 3.3 2.4 35 20 10 5 15 10 5 5 14 14 
2 24.8 | 12.4 6.2 4.9 65 35 20 15 30 15 10 5 8 14 
3 36 18 9 7.2 75 | 45 30 25 40 20 15 10 8 10 
5 58.4 | 29.2; 14.6] 13.8 || 120 70 40 30} 65 35 20 15 6 8 
7.5] 85.2) 42.6] 21.3) 17.1 ]1 170 | 85 55 45 95 45 25 20 4 6 
10 110 55 27.5 | 22.4 || 220 | 110 70 60 | 120 60 30 25 2 6 
15 162 81 40.5 | 33 325 | 165 80 70 | 180 90 45 35 211,600 0 4 
20 | 208 104 52 42.6 || 400 |.200 | 110 85 | 230 | 115 60 45 300,000 0 2 
25 258 129 64.5 | 51.6 || 500 | 260 | 135 | 100 | 280 | 140 70 60 400,000 000 1 
30 | 304 152 76 61 600 | 300 | 150 | 125 | 335 | 170 85 70 500,000; 200,000 0 
35 356 178 89 70 710 | 360 | 180 | 140 | 380 | 190 100 80 650,000 | 300,000 0 
40 400 | 200 100 80 800 | 400 | 200 | 160 | 440 | 220 110 90 750,000 | 300,000 0 
50 | 492 | 246 123 99 980 | 590 | 250 | 200 | 540 | 270 135 | 110 |/1,000,000; 500,000; 000 
INDUCTION MOTORS—-TWO PHASE—FOUR WIRE-—All Frequencies and Standard Speeds 
l 
Size of Wire or Cable 
Full Load Amps.* Starting Fuse Amps. Running Fuse Amps. Rubter or Other Insulation 
H. P. | 110V | 220V | 440V | 550V 
:5 3.1 1.5 8 6 
1 6 3 1.5 1.1 
2 11 5.6 2.8 2.2 
3 14.7 7.3} 3.6] 3.2 
5 28.6] 14.3 7.1 5.3 | 
75| 38.8] 19.4] 9.7 7.8 
10 50.2 | 25.1] 12.5] 10.8 
15 73.4] 36.7| 183] 15 
20 95 47.5} 23.7] 19.5 
25 | 118 59 29.5 | 23.4 
30 138 69 34.5 | 27.6 
35 162 81.3; 40.5] 32 
40 182 91 45.5 | 36.4 
So 224 112 56 45 
60 268 134 67 53.5 
15 332 166 83 66.5 
100 . a | 218 109 87.5 
150 320 160 128 
200 418 209 169 
250 515 257 207 
300 615 |. 307 246 


*Value of current in common wire for a two-phase three-wire system would be 1.41 times value given , 
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INDUCTION MOTORS—THREE PHASE—AII Frequencies and Standard Speeds 


H. P 


Starting Fuse Amps. 


Full Load Amps. 

110V | 220V | 440V ETE EE ceey? 110V 
—36| 18 9 .7| 10 
7 3.5| 1.75] 1.3] 20 
13 6.5| 38.25] 2.61 30 
19 9.5| 4.75| 3.8] 50 
30.8} 15.4] 7.7 6.2| 70 
44.8] 224| 112| 9 90 
58 29 14.5 | 11.8| 120 
85 42.5} 21.2 | 17.4] 170 
110 55 27.5 | 22.5] 220 
136 68 | 34 27 | 270 
160 80 | 40 32 | 320 
188 94 | 47 37 | 375 
210 | 105 52.5 | 42 | 420 
260 | 130 | 65 52 | 520 
310 | 155 77.5 | 62 | 620 
384 | 192 | 86 77 | 770 
~ d 252 1126 |101 J.......... 
368 1184 |148 |.......... 
484 |242 |195 |......... 

595 |287 |240 
355 |285, |......... 


220V 


Running Fuse Amps. 


Size of Wire or Cable 
Rubber or Other Insulation 


220V 


440V 


PER 
=) 
E 
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tion, when the above scheme of starting is used, the 
use of time-limit circuit-breaker or time-limit overload 
protective plugs is strongly to be recommended. 

Wire sizes for intermittent-duty varying (or 
variable) speed motors, according to the Code, must 
be selected from Table A or B of No. 18, depending 
upon type of insulation of conductors and this does 
not permit, for this service, conductors having rubber 
insulation being protected by fuses, rated in accord- 
ance with Table B of No. 18. 

The protection of conductors with fuses, rated in 
accordance with Table B of No. 18, is for the protec- 
tion of the wires to the motor and is considered as 
giving ample protection from injury when fused ac- 
cording to this rule. However, the motor itself will 
not be protected by these larger fuses against very 
high current values of extremely short duration, mod- 
erately heavy overloads for long periods, and over- 
loads on portion of stator windings due to motor oper- 
ating single phase; therefore, it is customary to 
provide additional protective devices in the circuit, of 
proper rating to amply protect motor. 

The Code requires that the motor and starting 
device be protected, and for ordinary continuous-duty 
service the motor may be protected by any one of the 
following methods: Overload protective relays, circuit- 
breakers, time-limit overload protective plugs and 
fuses. Time-limit circuit-breakers, fuses and similar 
protective devices rated 10% greater than that for 
which the motor is rated are considered as giving 
ample protection for motor and starting device. 

For alternating-current motors of the varying (or 
variable) speed type, used in intermittent service, it is 
not so essential that additional protective devices be 
provided, as these motors are designed for an overload 
capacity of from 200 to 250% for short periods of 
time, and adequate protection is generally afforded 
these motors by fuses of per cent rating as given in the 
table at the end of Rule 8b, to be used with these types 
of motors for the several classifications of service. 

The large table gives the wire size for supplying a 
single, continuous-duty constant-speed motor. In order 
to calculate the size of mains to supply more than one 
motor, the probable maximum current to be carried 
by such mains must be determined and, in the absence 
of any definite demand-factor, the only safe way in 
determining the size of mains is to take the sum of the 
full-load current of all motors supplied, plus the addi- 
tional current required to start the largest motor sup- 
plied from such mains, and from this total select a wire 
size from Table A or B of No. 18, according to insula- 
tion. The Code does not permit conductors for mains, 
having rubber insulation, being protected by fuses, 
rated in accordance with Table B of No. 18. 

For the usual factory corfditions, the maximum 
current carried by mains is generally less than the sum 
of the full-load currents of the motors connected to 
the mains, as in most cases it would seldom occur that 
all motors would be carrying full-load current at the 
same time, and it might seem that a demand-factor 
should be considered. However, to determine the 
proper demand-factor would be an engineering rather 
than an inspection problem; therefore, no recommend- 
ations have been made by the committee. However, 
in case a demand-factor is considered, the size of wire 
for mains should be checked, to prevent error, by 
assuming the largest motor starting and all other mo- 
tors running, allowing the per cent demand-factor of 
the full-load current of these motors. 

In conclusion, in order to obtain uniformity in 
installation of alternating-current motors, the commit- 
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tee included a few specific requirements, as follows: 

That each motor of 14 hp. or over be provided with 
individual fuse protection. 

That all motors above 5 hp. should be provided 
with approved starting devices, auto-starters or com- 
pensators. 

Motors without compensators should be started by 
an approved switch, which must be provided with 
spring release on starting side, so it will remain in the 
starting position only when held there. 

That the use of overload relays or time-limit cir- 
cuit-breakers be recommended in lieu of fuses for 
motor protection in plants where care and adjustment 
is under competent supervision. 

That properly rated protective devices, such as 
fuses, relays, circuit-breakers or time-limit overload 
protective plugs be required for all continuous-duty 
motors of 1 hp. and above. 

Approved switches to be required in connection 
with autostarters, even though switch of autostarter 
disconnects all wires to motor. 

When compensators of the type using two single- 
coil transformers on two and three-phase systems are 
used, the middle fuse on three-phase system on the 
“running side” may be omitted, and when this type of 
starter is used on a two-phase four-wire system, one 
fuse in each phase on the “running side’ may be 
omitted. 

Alternating-current motors of the repulsion-induc- 
tion and slip-ring types should not be installed where 
subject to inflammable gases, or flyings of combustible 
materials, unless gas and dust-tight castings properly 
enclose commutator, or slip-rings of motor; or the 
motor should be properly enclosed in cabinet, or room, 
subject to approval of inspection department having 
jurisdiction. 


GROUNDING OF SECONDARIES DISCUSSED 
AT PHILADELPHIA CONFERENCE. 


Electrical Conference Holds Interesting Monthly Meet- 
ings to Educate on Improved Electrical Construction. 


At the Jan. 30 meeting of the Electrical Conference 
held in the Engineers’ Club, Philadelphia, Pa., a very 
instructive address on “Grounding of Secondaries” 
was delivered by W. J. Canada, formerly electrical 
engineer of the Bureau of Standards, Washington, 
D. C. He gave a general review of the conditions that 
led to the drafting of the rules on grounding in the 
National Electrical Safety Code and to the recent re- 
vision of the grounding rules of the National Elec- 
trical Code. The meaning of the various rules was 
explained and the entire subject covered in a compre- 
hensive manner. 

The Electrical Conference is a unique institution 
of Philadelphia that is now in its ninth year. It meets 
once a month, except during the hot summer months, 
to discuss problems connected with improvement of 
electrical construction. Membership is free to anyone 
interested in the subject. Special efforts are made to 
educate electrical contractors, their foremen and wire- 
men, architects, engineers, manufacturers, jobbers and 
inspectors, as to the meaning of Electrical Code rules 
and the reasons therefor. Best methods of electrical 
onstruction are freely discussed with the idea of 
bringing the entire electrical industry of the Philadel- 
phia. district to co-operate for electrical progress. 
Washington Devereux, president of the National As- 
sociation of Electrical Inspectors,.is chairman of the 
conference: 


February 8, 1919. 


AN IMPROVED INSULATED SCREW 
DRIVER. 


By J. A. WEAVER. 


Wiremen, and especially plant electricians, often 
have occasion to work on wiring devices and electrical 
apparatus while the parts are alive and a thoroughly 
insulated screw driver that can be depended upon is 
very desirable. The accompanying sketch shows the 
construction of an insulated screw-driver, that 
possesses several new and advantageous improve- 
ments in this direction. It can be made in any size 
to suit the individual requirements, or to utilize avail- 
able materials. 

The screw-driver blade can be obtained from one 
of regular wood handle pattern. The blades should not 
flare, -but should be no wider than the diameter of 
shank, so the fiber tube will slip over it. The hole 
in the fiber handle in which the shank of screw driver 
fits, should be of such size that the shank will make 
a good driving fit, and it is further secured by a pin 
driven through it and the handle. This hole should 
be drilled after the handle has been driven on, and 
should be deep enough to allow the pin to be sunk well 
below the surface of the handle. The machine screw 
that serves for a guide pin and stop for the sliding 
tube should also be well countersunk, and the depres- 
sions filled with a plug of insulating material. 

The form of slot in the sliding fiber tube is shown 
in detail in Fig. 2. The cross slot permits the tube 


fiber lube ~ ~ 


` Lengthwise Siet 


Crosswise Slot ` 
Fig. 2 


fiber Tube Sliding on Shank 
of Screw Driver > 
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f) ~ Fin Through 
Shank of 
Screw- Driver 


‘Blade Shonk Slot- 
Guide Fin ond Stop -7 
for Sliding Tube fig. l 


Cross-section of Handy Insulated Screw Driver, Showing 
Method of Construction. 


“Corl Spring 


to be locked in position, up out of the way of the 
screw-driver blade when desired, by a slight twist of 
the fingers. The spring used should exert a fairly 
good pressure on the tube, the movement of which 
should be about 34 to 1 in. After the tool is assembled, 
the tube should be cut off so that when it is fully ex- 
tended, it will project about !14 in. beyond the 
screw-driver blade. When in use tħe sliding 
fiber tube is pressed against the head of the screw, 
and the only metal exposed is the portion of the screw- 
driver blade that is in the screw slot. The pressure 
of the tube on the head of screw tends to keep the 
blade centered in the slot. 

This tool will enable the user to work on “hot” 
apparatus with a great saving in time, as there is no 
danger of causing a dangerous short-circuit or ground 
should the blade slip from the slot of the screw, or 
touch any exposed metal of opposite polarity. When 
working on a panelboard, or behind a switchboard 
with live buses, should it be accidentally dropped 
amongst the live parts it can cause no damage. 

This screw-driver will be especially valuable to 
inspectors and others who must carry such a tool 
around with them but are put to considerable trouble 
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by the sharp edges tearing their clothes. When the 
tube on this screw-driver is released to slip over the 
blade these edges are covered and this trouble 
eliminated. 7 


ILLINOIS ELECTRICAL CONTRACTORS TO 
HOLD BIG MEETING. 


Goodwin Plan and Many Vital Questions to Be Discussed 
at Two-Day Convention. 


The Illinois State Association of Electrical Con- 
tractors and Dealers will hold a convention Feb. 14 
and 15 at the Hotel Sherman, Chicago. This conven- 
tion has been very well planned, every branch of the 
industry having equal prominence and responsibility, 
and it is expected that a much more stable and repre- 
sentative institution will develop and be given a proper 
start on its way to definite results. There are numer- 
ous problems which must be solved by the Illinois con- 
tractors before they can hope to realize the full benefits 
of the anticipated prosperity during the next few 
years, and this condition gives the meeting added 
importance. A tentative program has been drawn up 
which promises to bring out many interesting discus- 
sions on topics of interest. In addition, a very enjoy- 
able entertainment program has been arranged for the 
members and their guests. 

The convention will open Friday morning with 
addresses by R. W. Poelma, of Chicago, chairman of 
District r, and J. A. Weishar, of Rock Island, IH., 
chairman of the State Association. These will be fol- 
lowed by three 10-minute papers on the future of the 
industry by representatives of the manufacturing, 
jobbing and contracting interests. 

Friday afternoon has been reserved for a full dis- 


cussion of the “Goodwin plan” which will be led by 


W. L. Goodwin, originator of the plan. In the evening 
a theater party has been arranged for the lady guests 
and a stag for the members. . 

Saturday morning the reports of the executive and 
other committees will be presented, followed by a brief 
outline of the proposed activities for the next six 
months and the election of officers for the coming 
year. In the afternoon there will be several brief 
addresses by prominent men in the electrical field on 
the methods of getting business and how to handle it. 
In the evening a banquet has been arranged, to be 
followed by dancing, for the members and their lady 
guests. 

Those desiring to attend are requested to notify 
R. W. Poelma, 55 West Harrison street, Chicago, as 
early as possible in order that the proper reservations 
may be made. 


AMONG THE CONTRACTORS. 


Meacham & Babcock, Seattle, Wash., have the 
contract to do the wiring for power and lighting of 
the 5-story concrete factory building being erected for 
the Pacific Net & Twine Co. of that city: This firm will 
also instaH five direct-current motors in the plant for 
operating two passenger and one freight elevators, and 
for driving other machines. 

The Jandous Flectric Equipment Co., 109 West 
Thirty-first street, New York City, has been awarded 
the contract for electric wiring, etc., in connection with 
the erection of the proposed new three-story and base- 
ment high school building at Waterbury, Conn., at a 
cost of about $45,000. 
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QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. geen should relate to electrical matters of 
ony kind. Answers coniributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, if possible, to 800 
words. Payment will be made for all answers published. 


Questions. 

No. 453.—Sertes Street-LicHtinc SysteEMs.—Recently I 
heard of a scheme for running series street-lighting circuits 
without a constant-current regulator, but using a transformer 
of special type at each lamp post. What advantage, if any, 
does this latter system possess? Has it been tried out and, 
if so, with what results?—M. D. E., Denver, Colo. 


No. 454.—Grounrinc THREE-PHASE, Four-Wire Dis- 
TRIBUTION SysTEMS.—In a city employing three-phase. four- 
wire distribution what is the best policy as regards the 
grounding of transformer neutrals for single-phase trans- 
formers and for transformer banks connected for power? 
We have encountered difficulties from grounding the middle 
point of a three-phase bank and the single-phase transform- 
ers of a different phase, the grounds being on the low-voltage 
side.—P. T. W., Minneapolis, Minn. 


No. 455.—RATES For ELECTRIC SERVICE DURING CONSTRUC- 
TION.— There are a large number of electrically driven con- 
struction devices which are only used temporarily during the 
course of construction or remodeling of buildings. Such 
apparatus includes hoists, floor polishers, small portable 
pumps, concrete mixers, etc. As they are only used for a 
short time, and usually by different contractors, considerable 
trouble has been experienced in establishing a definite 
equitable rate of charging for the service which they use. 
The installation of meters in such cases has been found un- 
satisfactory, as they are very liable to injury, and the total 
consumption of the apparatus is often less than the cost of 
installing the meter. Will some readers explain the methods 
by which a flat rate charge may be drawn up and also the 
methods followed in charging for service connections where 
such are necessary ?—H. J. W., Kokomo, Ind. 


Answers. 

No. 450.—MEANING OF “New INSTALLATIONS." —A dis- 
cussion has arisen as to the meaning of the words “new 
installation” in the ordinance defining the authority of the 
inspector of wires of the city of Fall River, Mass. Section 
2 (b) of this ordinance says: 

“New installations shall not be connected with the source 
of the electrical supply until the inspector of wires passes its 
system of wiring as safe.” 

Does this refer to any wiring which mav be done when a 
meter is alreadv installed (such as installing one light in 
addition to 10 lights which were installed at some previous 
time) or an installation which has no meter in place and 
where it will be necessarv to install a meter to deliver cur- 
rent to the system of wiring? What is the ruling on this 
in other cities?—M. T. A.. Fall River, Mass. 

Answer A.—A very broad interpretation of such 
an ordinance could be made to cover any alteration, 
addition or extension of an existing installation, 
although such an interpretation would obviously be 
extremely difficult to enforce unless the authorities of 
the city in question are meeting with much more thor- 
ough co-operation than usual from electrical contrac- 
tors, from electricians of industrial plant, institutions. 
private buildings, etc.. from the central station and 
from miscellaneous wiremen and the citizens in gen- 
eral. It is, of course, recognized in many cities that 
there is as much, if not more, hazard from additional 
wiring put in after a building is completed, inspected 
and electrically served. Much of this additional wiring 
is installed by wiremen or amateurs who have little 
knowledge of electrical requirements, and there have 
come to notice numerous cases where additional out- 
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lets have been installed by men who knew they were 
overloading the circuits or at least breaking the code 
rules, but hoped “to get away with it” through the 
absence of reinspection. If the inspector has specific 
authority to reinspect premises at any time he deems 
it advisable, and if he has definite authority to bring 
about the prosecution of anyone breaking the munici- 
pal code by installing circuits or outlets contrary to 
the requirements of this code, the question of prevent- 
ing the practices mentioned is relatively easy. In my 
opinion the particular ordinance is not specific enough 
to do this, unless the courts before whom such prose- 
cutions are brought are very broad-minded and 
recognize the need for backing up the inspector fully 
in his effort to protect the public from fire and acci- 
dent hazards. 

A strict interpretation of this ordinance would 
probably limit the inspector's authority to inspection 
of entirely new electrical installations as yet uncon- 
nected to the electrical supply source, or possibly also 
to such additional wiring as would require the installa- 
tion of a larger service meter or service transformer 
and connections, wherein the co-operation of the cen- 
tral station could be obtained. This case shows very 
clearly the desirability of drafting city ordinances with 
very great care and so broadly as to give the inspector 
ample authority to inspect not only the initial installa- 
tion, and to reinspect the same, but also to inspect any 
alterations, additions or extensions to it. With a 
broadly drawn ordinance and an adequate inspection 
force it is then possible to safeguard the community 
adequately —B. J. D., Chicago, Il. 


Answer B.—On such “Applications for Permit to 
Perform Work,’ which have come to the writer’s 
notice, the various types of work are grouped under 
different heads. These headings may be classified as 
follows: “New work,” “additional wiring,” “rewiring” 
and “alterations.” Under “new work,” all such wiring 
installations as are installed in buildings where no cur- 
rent has been supplied must be duly inspected and 
approved by the inspector before electric service may 
be had. The example which is given in this particular 
question would come under the head of “additional 
wiring’ and could be connected to the current source 
before its approval by the inspector. In the event of 
additional wiring being so great as to require the 
installation of a larger meter this possibly would not 
hold good. Under the other headings such work could 
readily be connected to the already existing current 
supply without waiting for such approval; any re- 
quired changes would have to be made upon the sug- 
gestion or demand of the inspection department, 
however.—W. F. P., Atlantic, Mass. 


No. 451.—GrouNnpiINnG OF DireEcT-CurRENT CircuIts.—Why 
is the number of circuit grounds on direct-current systems 
restricted in the new rules 15Ab and 15Ac of the National 
Electrical Code? The former requires a ground on the neu- 
tral of three-wire systems at one or more supply stations, 
brt not at individual services or within buildings served; the 
second rule provides for a ground on two-wire systems at 
one station only. It seems to me that the more grounds 
there are the more perfect is the protection that is afforded.— 
H. J. N., Milwaukee, Wis. 


Answer A.—While it is apparent that National 
Electrical Code Rule 15Ab limiting the ground con- 
nection for three-wire direct-current circuits to supply 
stations, and Rule 15Ac to one station only for two- 
wire circuits, do not provide the assurance that a 
number of multiple ground connections would, and 
which are allowed for secondaries, there are several 
circumstances that/ offset,this, as follows: Direct- 
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current circuits are usually underground or limited to 
private premises and are not therefore likely to come 
into contact with high-voltage distributing networks ; 
the relatively larger capacity of direct-current dis- 
tributing systems makes the chance of loss of ground 
connection remote, and because of chance of damage, 
due to electrolytic action were a number of multiple 
ground connections allowed, it has been decided to 
restrict grounding as above. For discussion of this 
matter refer to pages 27 and 28, Circular 54, “Na- 
tional Electrical Safety Code,” issued by the Bureau 
of Standards.—H. G. H., Passaic, N. J. 


Answer B.—The last statement in H. J. N.’s query 
applies quite generally to alternating-current circuits 
mo Which numerous grounds are not objectionable. 
With direct current, however, indiscriminate ground- 
ing may lead to trouble unless exceptional care is 
taken to insure low resistance and permanency in the 
ground connection. For instance, suppose a building 
served with direct current has its circuits grounded to 
the water piping and the latter is in contact with the 
gas piping; the water piping is temporarily discon- 
nected for repairs, so that the gas pipe becomes an 
imperfect ground. Current on such a ground is likely 


to cause serious electrolytic corrosion at pipe joints. 


It is also an undependable ground that may be consid- 
erably above ground potential. Station grounds can 
be made very substantial and permanent; their use 
minimizes the destructive action of electrolysis of 
underground piping, which is not present with alter- 
nating current. The National Electrical Safety Code 
contains probably the best explanation of the reasons 
for grounding and the best methods for effecting it. 
A copy can be obtained from the Superintendent of 
Documents, Washington, D. C., for 20 cents; ask for 
Circular No. 54 of the Bureau of Standards. 


No. 452-—REQUIREMENT OF ENCLOSED KNIFE SWITCHES.— 
In how many cities and in what large cities is there a 
municipal or other regulation requiring the use of enclosed 
knife switches for motor or other heavy circuits or prohib- 
iting use of open knife switches for such purposes ?—T. B. A, 
New York, N. Y. 

Answer .1.—The ruling in many cities regarding 
this is similar to the general requirements of the Na- 
tional Electrical Safety Code, which are that switches 
with exposed live parts will be approved where acces- 
sible to expert supervision only, as for example, in a 
central station, engine room, isolated motor room, 
etc. There has been a marked tendency recently to 
use protected or guarded switches for all classes of 
work even in locations as above noted. Lines of pro- 
tected switches which have been developed and placed 
on the market are now gradually replacing the former. 
The recommendations of the National Electrical 
Safety Code are for current-carrying parts of all 
switches in excess of 150 volts to be protected by 
inclosing guards, if accessible to other than qualified 
persons; they may be made inaccessible to other than 
qualified persons by being placed in locked rooms or 
cabinets; where not so guarded, insulated floors, mats 
or platforms are to be provided, also walls within 3 ft. 
are to be insulated. The exception to this is for 
switches under 150 volts, 60 amperes. Guarded 
switches are to be preferred and have been adopted in 
the best practice—M. K., Passaic, N. J. 


Answer B.—The most complete data ever compiled 
on this subject can be obtained from a paper by 
A. Maclachlan, who is connected with a switch manu- 
facturer at Detroit, Mich., which paper was read 
before the last convention of the International Asso- 
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ciation of Municipal Electricians. He gave a list of 
municipalities that have prohibited the open knife 
switch on account of its life and accident hazard. I 
believe the city of Detroit is at the head of the list. 
Mr. MacLachlan, who has taken a very active part in 
the campaign for inclosed switches, no doubt has more 
up-to-date data on this list of cities available for those 
interested.—E. S. C., Columbus, Ohio. 


NORTHERN ILLINOIS CENTRAL STATION 
MAKES SATISFACTORY GAINS. 


Public Service Co. Increases Power Production, Appliance 
Sales and Number of Customers During Year. 


The Public Service Co. of Northern Illinois made 
substantial gains in all classes of its business during 
the past year. The amount of electrical energy pro- 
duced by the company, including the estimated pro- 
duction for December, was 190,310,986 kw-hr., as 
compared with 164,943,330 kw-hr. for 1917. The 
maximum demand for the year gecurred at 5:30 p. m., 
Dec. 16, when the simultaneous reading for the various 
stations was 77,683 kw. The maximum demand for 
the previous year was 61,010 kw. and was made at the 
same hour on Oct. 29. 

There was also a satisfactory increase in the num- 
ber of customers served. In 1916 the total number of 
these was 75,900, in 1917, 85.421, and in 1918, 88,000. 

While the increased demand was general through- 
out the entire territory, a considerable portion of it is 
identified with the growth of the immense and varied 
industrial manufacturing interest included in the com- 
pany’s territory, especially in the western and south- 
ern districts. There are many plants new and old in 
this territory which are connected to the company's 
service, making use of both electricity and gas in quan- 
tities and for purposes which a few years ago would 
have been regarded sensational. Recent records of its 
capacity for absorbing these two forms of energy have 
caused it to be recognized that this territory is, in this 
respect, the most prolific in the Middle West. 

During the vear several additions, extensions and 
changes have been made, the most notable being the 
installation of an additional 12,500-kw. generator at 
the Blue Island plant and a second 10,000-kw. gen- 
erator in Station No. 9, as the new Joliet station is 
designated. These and other large facilities of the 
company enable emergencies to be met promptly. A 
demonstration of this was furnished by the fire in Sta- 
tion No. 8, at Joliet, Nov. 20. Within an hour after 
the circuits affected by the fire were cut out, restora- 
tion of service began and it was fully completed in 15 
hours. 

The sales of electrical appliances by the company 
during the year were also considerably in excess of 
those reached in the preceding 12-month period. War 
and the economies it compelled in households directed 
the attention of buyers in a large degree to the labor- 
saving devices and in consequence irons, washing ma- 
chines and vacuum cleaners moved out in increased 
volume. The efficiency of these devices and the popu- 
larity they speedily attain with their users constitute 
factors in the operation of increasing their sales, for 
buyers become their verbal advertisers. 

While electric irons and cooking devices, including 
percolators, were in the largest favor, the demand for 
electric fans was very satisfactory and there is no >- 
doubt that all appliances, especially the labor-saving 
kinds, were used more ithe aggregate. One strong 
reason was thejiinstallation of “convenience outlets.” 
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H Tospital Call Switch—-Adjustable Ceiling Fan—Enclosed 
Switches—Improved Washer—Simple Circuit Test Device 


New Hospital Call Switch. 


Very elaborate hospital call sys- 
tems have been devised and installed, 
and in many instances are giving fair- 
ly satisfactory service, but one trou- 
ble often arises from their use be- 
cause a great majority of them em- 
ploy some form of standard wiring 
device which the patient uses to sig- 
nal the nurse. The trouble experi- 
enced is due to the fact that the so- 
called standard wiring devices are not 
intended for such service. When used 
for this purpose they often break or 
fall apart and the result is that the 
patient may unfortunately come in 
contact with the flexible conductor 
carrying the voltage of the lighting 
circuit. Further, the flexible conduc- 
tors carrying the push-button or 
pendent switch become soiled, worn 
or damp, thus making the signal in- 
operative. 

A new device, called a “hospital call 
switch,” has just been developed by 
the engineers of the Cutler-Hammer 
Manufacturing Co., Milwaukee, Wis. 
It is made for installation in a stand- 
ard switch outlet box and the wiring 
does not extend beyond the box. No 
flexible conductors or push-button 
switches are required for its use, con- 
sequently, the annoyance of having 
these parts broken and soiled is elimi- 
nated. Further, as the live parts ter- 
minate in the wall, there 1s no possi- 
bility of the patient coming in contact 
with them. Therefore, it has none of 
the objectionable features spoken of 
above and besides offers a means of 
making a much neater and cheaper 
installation. 

From the accompanying illustra- 
tions it will be seen that the new de- 
vice consists of a C-H standard push 
and pull mechanism slightly modified. 
The switch is operated by a pull 


Rear View of Hospital Cali Switch, Show- 
ing Smali Proportions and Wiring 
Connections. 


chain. A linen cord placed within 
easy reach of the patient is used to 
pull the switch “on,” the cord being 
attached to a short piece of chain 
which extends through a horn in the 
plate and is attached to a projection 


ona push- button. A push-button lo- 
cated above the horn extends through 
the plate and is used by the nurse to 
push the switch off. The plate is the 


Hospital Call Switch Operated by Patlent’s 
Pull on the Linen Cord and Released 
by the Nurse's Push on the Button 
Above. 


same size as those used for wall 
switches and receptacles and the 
switches and the plates are made 
singly or in gangs. The new device 
may be used on any standard lighting 
circuit of 125 volts or less. 


Hunter Ceiling Fan. Fan with Adjusta- 
ble Blades. 


The ordinary ceiling fan has its 
blades arranged to blow downward. 
This proves troublesome in many 
cases due to too concentrated a draft 


Hunter Aiternating-Current Ceiling Fan 
With Blades Adjusted to Blow U^ 
or Down. 


directly below the fan which may 
prove chilly to a person, disturb pa- 
pers on a desk or table, or stir uy the 
dust on the floor. Experiments con- 
ducted by the Hunter Fan & | Motor 
Co., 36 West 37th street, New York 


City, have shown that very much bet- 
ter results are obtained from a ceiling 
fan that blows upward. In the first 
place, the disadvantages mentioned 
are entirely overcome and a pleasant 
and very effective air current is 
caused to move upward from a wide 
zone under the fan; in the second 
place, this air current moves in a 
natural direction and is really an in- 
tensifed movement of a greater vol- 
ume of air that normally moves to- 
ward the ceiling, consequently the air 
movement is more efficient; and in 
the third place the upward moving air 
is cool air from the lower parts of the 
room, whereas the downward draft 
of the ordinary ceiling fan forces 
heated air from the ceiling down to 
the breathing and working zone. 

The company has therefore brought 
out what is known as the type C18 
adjustable-blade ceiling fan, which is 
an improvement on a similar model 
developed a year ago. The blades of 
this fan can be adjusted to blow the 
air up or down; it is also possible to 
secure intermediate adjustment of the 
blades to make the air current strong 
or moderate. These adjustments can 
be made while the fan is in motion. 
The fan is equipped with either 2 or 
4 blades, as preferred; where 2 blades 
are used they have a sweep of 56 in.; 
while the 4-blade set has a sweep of 
52 in. In either case the blades have 
mahogany finish. A low-speed induc- 
tion motor is furnished and gives very 
efficient results. 


New Trumbull Safety Service 
Switches. 


To an already extensive line of en- 
closed safety switches the Trumbull 
Electrical Manufacturing Co., Plain- 


Motor-Starting Safety Switch of Straight- 
Through Type with No-voltage 
Release Coil. 


ville, Conn., has recently added some 
new types and sizes, as follows: Fuse- 
less switches, single and double 
throw. 250, 500 and 600 volts: fusible 
switches, double throw; 400 and 600- 
ampere switches of one, two, three 
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and four-pole types; “straight 
through” motor-starting switches with 
under-voltage release coil; motor-re- 
versing switches. 

These new switches, the company 
states, like those already includ@d in 
its line of “Circle T” safety switches, 
are not merely enclosed switches ex- 
ternally operated but designed pri- 
marily for their ruggedness and safe- 
ty features. The box cannot be 
opened until the switch is in “off” po- 
sition. A catch prevents the switch 
from being closed while the box is 
open; however, if necessary to close 
the switch during inspection, it may 
be manipulated while the box is open, 
but this can be done only by an ex- 
perienced man. To the ordinary user 
the blades and fuses are always dead 
whenever the switch is exposed, thus 
eliminating fire and shock hazards 
from exposed live parts. In the con- 
struction of these safety switches the 
company uses its type A knife 
switches, which for many years have 
been recognized as of highest stand- 
ard knife-switch construction. 

In designing these switches the 
thought was not merely to put a box 
about a switch and arrange the latter 
to be operated outside of the box, but 
first build a very sturdy knife switch 
that can withstand the extra hard 
usage it will be subjected to when en- 
closed in a box that prevents seeing 
how the switch is operating, and then 
arrange for the enclosing and external 
operating mechanism so that the lat- 
ter will function properly in all cases. 


It is felt that the purchaser is not pri-. 


marily buying a box containing a 
switch, but rather a switch built to 
render the hardest service in the 


Hirschy Electric Washer With Cone Device in Tub to Keep the in 
Clothes Moving in a Large Circle 
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hands of an unskilled and not elec- 
trically informed operator, who must 
be protected from all hazards. The 
company’s aim has been to make 
safety switches that will be looked 
upon, like its type A knife switches, 
as a standard guarantee of electrical 
and mechanical strength in switch 
construction. Possessing unusual en- 
durance and the safety enclosure and 
operation, the company states that the 
slight additional first cost is neglible 
in making the switch installation safe 
for person and property. 


Electric Washer with Cone De- 
vice in Tub. 
Of the many types of washing ma- 


chines it is generaly agreed that the’ 


so-called dolly type is the least ex- 
pensive and therefore most generally 
employed. It has the disadvantage, 
which is also possessed by some other 
types, however, of tending to bunch 
the clothes in a tight wad in the cen- 
ter of the tub. If the clothes are 
bunched or twisted into a tight mass 
the hot soapy water cannot readily 
enter the interior of the mass and 
therefore the cleansing action, which 
consists in swirling the water through 
the fabric, is materially retarded. To 
overcome this shortcoming of the 
dolly type washer, the Hirschy Co., 

econd avenue, South, Minneap- 
olis, Minn., has developed a new cone 
device, on which patent has been ap- 
plied for, that is inserted in the cen- 
ter of the tub as shown in the accom- 
panying cut in which the tub is partly 
broken away to expose this feature to 
view. It is said that this cone forces 
the clothes to 
follow a wider 
circle and there- 
fore tọ move 
through a larger 
volume of water. 
The slant of the 
cone is also 
claimed to give 
the water a 
greater agitation 


the clothes free 
from each other 
so that the hot 
suds can more ef- 
fectively pene- 
trate every por- 
tion of the fabric 
and loosen the 
dirt. The cone 
has a top lip that 
prevents the 
clothes from rub- 
bing against the 
dolly and so 
eliminates wear 
and tear. This 
improvement is 
claimed to make 
the washer so 
much more eff- 
c'ent that even 
the most soiled 
clothes may be 
washed in 10 to 
12 minutes, while 
ordinary clothes 
may be cleansed 
in half this time: 
marked time 
economy is 


thereby effected 
the week's 
washing. 


and thus to keep. tached to the Determinator are 


239 


This washer also has other impor- 
tant features. With the exception of 
the tub, which is of high-grade south- 
ern cypress, the entire machine is 
made of metal; this includes a double 
folding platform which is very serv- 
iceable where there are no stationary 
tubs. Large double casters make the 
machine easy to move. All the ma- 
chinery is enclosed and the operator’s 
clothes protected from being caught 
in gears or belts. A three-position, 
tilting and swinging ball-bearing 
wringer is provided. It is easily con- 
trolled and arranged with a positive 
safety release that unlocks the top 
roll by merely giving it a slight lift. 


Determinator for Quickly Testing 
Circuits. 


When motors, transformers or any 
instruments operated by electricity 
are to be installed, the first thing nec- 
essary is to find out what class of 
current the building is supplied with. 
Formerly there were only two com- 
mon ways for finding this out: First, 
by “feeling the juice,” which should 
never be done as it is always extreme- 
ly dangerous. Second, by asking the 
central station, which puts the latter 
to considerable trouble and places an 
unnecessary responsibility upon its 
shoulders which it is usually not will- 
ing to assume. This method is also 
uncertain as both kinds of service 
may be supplied. 

The Majestic Determinator is an in- 
strument as simple in operation as it 
is certain. To operate it, all that is 
necessary is to place the end plugs to 
the wires or terminals, press the but- 
ton at the bottom of the Determina- 
tor, and if the current is direct, the 
letters “D. C.” will instantly appear 
within one of the circles at the top of 
the Determinator; if the current is 
alternating, the letters “A. C.” will 
appear within the other circle. The 
brilliancy of the lieht back of the let- 
ters A. C. or D. C. tells whether the 
voltage is 110 or 220. The plu r 
nife- 
blade type and are so constructed as 
to render short-circuits or shocks im- 


possible. 


Majestic Determinator for Showing in- 
stantly Whether Tested Circults Are 
Direct or Alternating Current. 


With this device all open fuses and 
circuit breaks may be accurately de- 
termined. Broken wires or coils, as 
well as bell and lighting circuits may 


' be accurately tested with this instru- 


ment, which should prove of value to 
contractors, electricians, wiremen, etc. 

The device has no delicate or mov- 
ing parts or fuses, therefore it is not 
liable to get out of order. It is 4 in. 
long, 2 in. high and 1% in. wide, and 
it weighs only 7 ounces. 

The Majestic Determinator is being 
manufactured and marketed by \the 
Majestic Electric! Development Co: 
656 Howard street, San Francisco, Cal. 
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Oven Installations of Young Brothers Co.— North Coast 
Electric Opens Portland Branch — Special Literature 


Westinghouse Electric & Manufac- 
turing Co., at its Portland branch, 
has sold a 150-hp. motor for installa- 
tion in a flour mill at Pasco, Wash., 
where additional equipment required 
more power. 


Square D Co., Detroit, Mich., man- 
ufacturer of Square D switches, 
opened a new Metropolitan office at 
149 Broadway, New York City, on Jan. 
1. J. A. Jaques, district sales manager, 
has been placed in charge of the office. 
Mr. Jaques was formerly connected 
with the Pittsburgh office of the 
Square D Co. At one time he was a 
member of the sales organization of 
the Western Electric Co. Mr. Jaques 
will represent Square D interests 
throughout the Metropolitan district. 


Century Electric Co., St. Louis, 
Mo., is meeting with success in the 
sale of its automatic-starting poly- 
phase motors through its Seattle and 
Portland branches. A number of mo- 
tors of this type have been put in 
service by the Seattle North Pacitic 
Shipbuilding Co. in the plant of 
Washington Excelsior Co., the mu- 
nicipal shops of Tacoma, one of the 
lumber mills at Astoria, and are used 
to operate dock equipment at Port- 
land. The automatic-starting feature, 
requiring no compensator, appeals 
strongly to operators. 


The Webster & Perks Tool Co., 
Springfield, Ohio, has prepared a 
handsomely illustrated bulletin 
which has for its subject W & P 
pointing, thread-cutting and special 
tapping machinery. This book dis- 
cusses briefly the development of 
horizontal thread-cutting and special 
tapping machinery and directs par- 
ticular attention to the simplicity of 
Operation and adjustment of these 
machines and their accuracy of pro- 
duction. Complete and comprehen- 
sive descriptions of the machinery 
are given in addition to other helpful 
information. 


North Coast Electric Co., elec- 
trical jobber, Seattle and Tacoma, 
Wash.. has opened a branch at 331 
Everett street. Portland, Ore., where 
a large stock of electrical supplies 
will be carried. L. S. Ruble, former- 
ly with the Northwestern Electric 
Co., and later with the Coast Steel 
& Machinery Co., has taken charge as 
salesman and storekeeper. During 
the country’s war period, Mr. Ruble 
was in the Engineers’ Supply Depot 
of the War Department, stationed at 
Vancouver, Wash., and Ft. Douglas, 
Utah. In those positions he devel- 
oped and, put in effect some original 
plans for the storekeeper for elec- 
trical and engineering supplies. The 
Electrical Purchasing Agents’ and 
Storekeepers’ Association, organized 
by Mr. Ruble before the war, is to 
be revived. 


Shepard Electric Crane & Hoist Co. 
has opened an office in the new Lex- 
ington building, Baltimore, Md. Nor- 
man P. Farrar, who has been district 
manager of the Philadelphia territory 
for a number of years, will be in 
charge of the office. 


National X-Ray Reflector Co., Chi- 
cago, is distributing a new book enti- 
tled, “X-Ray Indirect Lighting for 
Offices.” It covers the office lighting 
tield very comprehensively. showing 
the advantages of cove, compone fx- 
ture and luminous bowl lighting, and 
the imperative necessity for better 
lighting in offices. This book contains 
a number of illustrations that speak 
for themselves. These photographs are 
unretouched and are all taken by the 
X-ray indirect lighting only. 


S. Flory Manufacturing Co., with 
main office and works at Bangor, Pa., 
manufacturer of high-grade hoisting 
machinery—steam, electric and gaso- 
line—for contractors, mines, quarries, 
etc.. is distributing its 1919 catalog 
No. 26, describing and illustrating its 
products. Its line of marine auxili- 
aries includes winches, capstans, dock 
hoists, spud hoists, pile drivers, dredg- 
ing machinery, marine railway hoists, 
etc.. etc. The company has a very 
modern plant, with excellent facilities 
for manufacturing various types of 
machinery illustrated in the catalog 
and specifications covering particular 
requirements will be furnished on rẹ- 
quest. The suspension cableway sys- 
tem of hoisting and conveying is one 
of the company’s specialties. Copies 
of the book will be furnished on ap- 
plication at any Flory ofhce. 


Young Brothers’ Insulated Steel 
Ovens in Demand.—Bradford-Ack- 
erman Corporation, 30 East 42nd 
street. New York City, eastern repre- 
sentative of Young Brothers Co.. 
manufacturer of insulated steel ovens, 
reports a large amount of interest in 


electrically-heated ovens for Jjapan-- 


ning, enameling, drying and core and 
mold baking. It reports business in 


this line during 1918, closed and in -— 


operation, as follows: Curtiss Aero- 
plane Corporation, Buffalo, N. Y., 
kiln oven for japanning aeroplane 
parts; General Electric Co., Schenec- 
tady, N. Y., seven ovens, ‘kiln type, 
for general electric machinery dry- 
ing and baking: Federal Shipbuilding 
Co., Newark, N. J., kiln ovens for 
drying armatures and coils: Fillmore 
Avenue Foundry & Iron Works, Buf- 
falo, N. Y., kiln oven for japanning; 
Ericsson Manufacturing Co., Buffalo, 
N. Y.. drawer pull oven for japanning 
magnetos: Fairbanks Co., Philadel- 
phia, Pa., two ovens (one for France) 
for japanning aeroplane parts; Tay- 
lor-Wharton Iron & Steel Co.. High 
Bridge, N. J., T pull oven for 
foundry core haking: O. & Ci Co., 
of Ansonia, Conn., ce oven, recir- 


culating system for japanning eye- 
lets, ete.: Sprague Electric Works, 
Buffalo, N. Y., kiln oven for drying 
armatures and coils; Connecticut 
Electrice Steel Co., Hartford, Conn., 
drawer pull oven for foundry core 
baking: Crouse-Hinds Co., Syracuse, 
N. Y., kiln oven for foundry core 
baking, and Pratt & Whitney, Hart- 
ford. Conn., drawer pull oven for core 
baking. 

In addition, the Electro Dynamic 
Co., of Bayonne, N. J., purchased 
three large kinln ovens, steam heated. 
for drying its armatures used in the 
Interpole motors and generators. The 
company also purchased a special 
continuous conveyor oven, gas heat- 
ed, which is used in the drying of 
varnish insulations on the armature 
and field pole laminations. These 
laminations were formerly air dried, 
requiring some forty-eight hours, and 
the whole operation now is done, and 
more effectively, in the short interval 
of three minutes. 


Pacific States Electric Co. has been 
appointed exclusive Pacific coast 
sales agent for the wire products ot 
the Anaconda Copper Mining Co.. 
rolling mills department, of Great 
Falls, Mont. This line of products 
consists of bare copper wire of all 
kinds, including solid and stranded 
wire cables, as well as trolley wire 
and feeders. This new representa- 
tion gives the company a high-tension 
transmission department which is 
able to supply complete equipment 
for transmission-line construction, 
including poles, hardware and guy- 
ing material, insulators and copper 
conductors, etc. 


J. Livingston & Co., Inc., New York 
City, constructing engineer, designer 
and manufacturer of electric light and 
power systems, is sending out Section 


. 1 of its Catalog No. 100 which has for 


its subject “Industrial Lighting Fix- 
tures.” This bulletin of 26 pages em- 
phasizes the importance of correct il- 
lumination in the industrial plant and 
presents various designs of lighting 
fixtures and reflectors designed espe- 
cially to correctly illuminate factories. 
mills and all types of industrial build- 
ings. The section shows fine draw- 
ings of flat cone reflectors, shallow 
bowl reflectors, deep bowl intensive 
reflectors, deep bowl extensive reflec- 
tors, angle type and elliptical angle 
reflectors, accompanied by charts 
showing the photometric light curves 
of each type. Other sections of the 


_ catalog covering various lines of elec- 


trical apparatus and merchandise are 
in preparation. The Livingston com- 
pany offers a complete electric serv- 
ice, covering the entire field of indus- 
trial electrical apparatus, a service 
which, is\backed by 20 years’ experi- 
enéecinvthe planning and installation 
of industrial electrical apparatus. 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


West Dudley, Mass.—Contracts for 
the installation of machinery in the 
new hydroelectric power house in 
course of erection have been awarded 
by the Burmas Paper Co., Inc. The 
power house, which will be 45x54 ft. 
in size, of brick construction, one-story 
high, and a concrete dam, 150 ft. long 
and 10 ft. high, are being erected un- 
der the direction of Thomas F. Mc- 
Govern. The cost of these improve- 
ments 1s approximately $50,000. 


Leicester, Mass. — Arrangements 
have been completed with the Worce- 
ster Electric Light Co. for furnishing 
electric service for the operation of 
the street-lighting systems on Mul- 
berry and Marshall streets, at the rate 
of $36.00 per unit. 


Worcester, Mass.—The Ordnance 
Department has awarded a contract 
to the Thomson Electric Welding Co., 
3 May street, for supplying welding 
adapters and booster casings, at a to- 
tal cost of $58,500. 


Worcester, Mass.—Quarrey Floral 
Co.. 148-50 Main street, is having 
plans prepared for the construction 
of a one-story brick boiler plant, about 
20x75 ft., to be erected in connection 
with another structure at 877 Main 
street. The Samuel H. Pitcher Co., 
44 Front street, is architect and 
engineer. 


Providence, R. I.—Revere Rubber 
Co., Valley street. is having plans pre- 
pared for the construction of a one- 
story brick power plant, about 50x90 
ft, at Valley and Hemlock streets. 


Bath, N. Y—An appropriation of 
$24,000 for installing electric system, 
including alternating current genera- 
tor, engine, switchboard, voltage regu- 
lator, etc., and $89,200 for heating sys- 
tem, consisting of four boilers, under- 
ground heating line, hot water plant, 
etc., has been asked by the board of 
directors of the New York State Sol- 
diers and Sailors Home, Albany, 


Brooklyn, N. Y.—The Government, ` 


Navy Department, has awarded a 
contract to the Franco American 
Construction Co., 150 Nassau street, 
New York, for the erection of an éx- 
tension to power plant “A” at the lo- 
cal navy yards. 


Brooklyn, N. Y.—Considerable new 
electrical and mechanical equipment 
will be required in connection with 
the construction of a large new grain 
elevator at the barge canal terminal 
at Gowanus Bay. South Brooklyn, for 
which a bill calling for an appropria- 
tion of $1,000,000 to provide for erec- 
tion has been introduced in the Leg- 
islature by Senator Gibbs. 


Brooklyn, N. ¥.—The Government, 
Navy Department, has broken ground 
for the construction of the proposed 
light machinery and electrical shop at 


the local navy yards. The Lustbader 
Construction Co., 103 Park avenue, 
New York, ts the contractor. 


Brooklyn, N. Y.—In connection 
with the new Army Supply Base, lo- 
cated south of and adjoining the Bush 
Terminal property along the South 
Brooklyn water front, occupying a 
total area of about 57 acres of land 
and comprising four large buildings, 
it is interesting to note that electrical 
energy for all phases of operation is 
supphed by the Brooklyn Edison Co. 
The installation comprises new 6,000- 
volt, 60-cycle, 3-phase underground 
lines direct connected to the power 
house of the Edison company at 69th 
street, The central boiler plant at the 
supply base, which furnishes heat for 
all buildings, includes six water-tube 
boilers, each of 440 hp. capacity, nor- 
mal rating, water being supplied to 
the boilers by three centrifugal 
pumps, two driven by direct-connect- 
ed steam turbines, and the other by 
a direct-connected electric motor. 


Cohoes, N. Y.—The city has award- 
ed a contract to the Alpha Electric 
Co., 124 Hudson avenue, Albany, for 
the installation of a new pumping unit 
in the municipal station on North Mo- 
hawk street. The proposed work will 
cost $5652. Edward Haynes is city 
engineer. 


Fort Lafayette, N. Y.—The Bureau 
of Yards and Docks, Navy Depart- 
ment, has awarded a contract to the 
United Electric Construction Co., 101 
Park avenue, New York, for electrical 
work at the local Government site, at 


$4250. 


Jamestown, N. Y.—The local Cham- 
ber of Commerce, E. D. Bevitt, sec- 
retary, are furthering plans for the 
construction of a new central power 
plant for municipal service. 


Delaware, N. Y.—Sullivan Electric 
Co., Callicoon, Sullivan county, has 
filed application with the Public Serv- 
ice Commission for permission to con- 
struct and operate a new local light, 
heat and power plant. 


Johnstown, N. Y.—Adams & Co. 
will erect a fireproof factory building, 
estimated to cost $60.000. Electric 
power will be used throughout the 
building. 


New York, N. Y.—United Electric 
Light & Power Co., 130 East 15th 
street, has awarded contract for the 
construction of the proposed new mo- 
tor generator building, about 26x74 
ft., to be located at the Harlem River 
Station at Academy and 201st streets, 
to cost about $16,000. The Louis 
Weber Building Co., 171 Madison 
avenue, 1s the contractor. 


Rensselaer, N. Y.—The common 
council received from President Henry 
Meurs the recommendation that a 
committee he appointed to confer 
wtih the Albany Southern Co. to as- 


certain the cost of the establishing of 
a “white way” on Broadway from Co- 
lumbia to John streets. 


Rockaway, N. Y.—Bureau of Yards 
and Docks, Navy Department, has 
completed plans for the installation of 
a new underground cable system at 
its local site. 


Wellsville, N. Y.—Plans are under 
consideration by the Pure Carbon Co. 
for the construction of a boiler plant 
at its works to provide increased op- 
erations. 


Annandale, N. J— Plans are under 
consideration by the Borough officials 
for the installation of a new electric 
street-lighting system. It is under- 
stood that electric energy will be sup- 
plied by the Hunterdon Electric Light 
& Power Co. of High Bridge. 


Jersey City, N. J—In arranging its 
annual appropriations, the Board of 
Education has requisitioned the sums 
of $95,000 to provide for electric 
power and fuel, and $15,000 for gas 
and electric lighting purposes for 1919. 


Newark, N. J.—Public Service Rail- 
way Co. has been granted a reduction 
of $743,662 in the valuation for as- 
sessment purposes placed by the New- 
ark Tax Board on its rolling stock. 
The reduction in assessments placed 
on the property of the Public Service 
Electric Co. throughout Essex county 
aggregating $5.138,729.37 was denied 
by the Essex County Board of Taxa- 
tion. 


Newark, N. J.—The Board of Edu- 
cation will receive bids about April 1 
for a four-story school building, 200x 
200 ft., of reinforced concrete and 
brick construction. Plans include 
laboratories and power plant, etc. 


Cost about $500,000. 


Passaic, N. J.—New York Belting 
& Packing Co., Passaic street, is rush- 
ing to completion the erection of the 
new power plant at its local works, 
and it is understood that operations 
will be inaugurated at an early date. 


Altoona, Pa.—Penn Central Light & 
Power Co. has filed notice with the 
Public Service Commission of a bond 
issue of $70,000, to be used, in part, it 
is understood, for improvements, ex- 
tensions, etc. 


Orangeburg, S. C.—The city has 
plans for the installation of additional 
generating unit in electric light plant. 
Address the mayor. 


Sumter, S. C.—The city has voted. 
a bond issue for $350,000 to provide 
for the installation of an electric light 
and power plant. 


Albany, Ga.—Albany Power Manu- 
facturing Co. has been sold to Foy & 
Shemwell & Foy Co., who will oper- 
ate the plant, heresunder the name 
of>\the—GeoretazAlabama Power Co. 
It is the purpose of the corporation 


- 
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to use all its plants together, mak- 
ing an available horsepower supply of 
50,000 for the three plants, with its 
steam auxiliary plants. 


Atlanta, Ga.—March 5 an election 
will be held to decide the question of 
issuing $300,000 in bonds for con- 
structing a plant for generating elec- 
tricity and a distribution system in 
connection therewith at the crema- 
tory. 


Lyerly, Ga—J. S. Owings, Lyerly, 
and N. K. Bitting, Summerville, are 
considering plans for the installation 
of an electric light plant at their local 
works. 

Savannah, Ga.—Foundation Co. will 
establish an electric power plant at 
its shipbuilding plant. 


Bunnell, Fla.—The city has ap- 
proved a bond issue for $15,000 to 
provide for the installation of a new 
electric light plant and improvements 
in the water system. 


Leesburg, Fla.—Movement for is- 
suance of bonds for following mu- 
nicipal improvements has been begun: 
City hall, paving of five streets and 
purchase of electric light and water- 
works plants. Address inayor. 


Miami, Fla.—Miami Ocean View 
Co. is considering plans for the in- 


stallation of a new electric lighting 
system. 


NORTH CENTRAL STATES. 


Columbus, Ohio.—The State Public 
Utilities Commission has authorized 
the sale of the Rocky River Light & 
Power Co. to the village of Rocky 
River, near Cleveland, for $63,000. 


Hamilton, Ohio.— The Hamilton 
municipal lighting plant is unsatisfac- 
tory. Address F. J. J. Sloat, director 
of Public Service. 


Milton, Ohio.— Realizing the oppor- 
tunity of developing more power from 
the waters of the Walla Walla river, 
the M. B. Electrical Co. has filed a 
right to take water from a location 
near the Rod bridge in Milton and 
expects to install an electrical plant 
costing about $25,000. A survey has 
been made and found that about 350 
hp. can be developed trom this source. 
Work will be started immediately and 
it is expected that the power will be 
ready for use within the near future, 
and not later than this year at the 
most. 


Norwalk, Ohio.—The City Council 
has reduced the municipal net whole- 
sale power rate to one and one-half 
cents a kilowatt. To secure this rate 
patrons must use more than 17,000 
kw. per month. Council cut the price 
to meet competition of a private cor- 
poration and to offer a special power 
inducement to manufacturers. 


Wellington, Ohio, — The power 
plant is to be enlarged from 300 hp. to 
500 hp. by the addition of either gas 
producers and gas engines or new 
boilers and a steam turbine. C. E. 
Gadfield, superintendent, is in charge 
of the work. 


Elkhart, Ind.—The Toledo & East- 
ern Railway Co.. purchasers of the 
old “Valley Line” right-of-way be- 
tween Lagrange and Mongo, has filed 
a petition with the State Public Serv- 
ice Commission asking authority to 
sell $90,000 worth of stock at par and 


ELECTRICAL REVIEW 


DATES AHEAD.  .. 


Illinois State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Chicago, Feb. 14 and 
15. State secretary, G. A. Engelken, 
.55 West Harrison street, Chicago. 


New Mexico Electrical Association. 


Annual meeting, Albuguerque, ; 
Mex., Feb. 17-19. Secretary-treas- 
urer, Charles E. Twogood, Albuquer- 
que, N. Mex. 


American Institute of Electrical En- 


gineers. Annual mid-winter conven- 
tion, Engineers Societies building, 
New York City. Feb. 19-21. Secre- 
tary, F. L. Hutchinson, 33 West 39th 
street, New York City. 

Society of Industrial Engineers. 
National conference, New York City, 
March 18-21. Secretary, Irving A. 


Berndt. 327 South La Salle street, Chi- 
cago, Ill 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Pfister, Mil- 
waukee, Wis.. March 24-28. State sec- 
retary, John A. Piepkorn. 108 Syca- 
more street, Milwaukee, Wis. 


Association. 
Annual meeting, Milwaukee, March 
25-27. Secretary, J. P. Pulliam. 1408 
First National Bank building, Milwau- 
kee. 


Tri-State Water and Light Associa- 
tion. Annual meeting, Greenwood, S. 
C., April. Secretary-treasurer, W. F. 
Steiglitz, Columbia, S. C. 


American Societv of Mechanical En- 


Wisconsin Electrical 


gineers. Spring meeting, Hotel Stat- 
ler. Detroit, Mich., June 17-20. Sec- 
retary, Calvin W. Rice, 29 West 39th 
street, New York City. 

Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July. Secretary, D. L. Gaskill, Green- 


Ville, Ohio. 


to issue bonds amounting to $35,000. 
Money for the sale of these bonds 
will be used to pay the purchase of 
indebtedness of the road and to pro- 
vide a fund to make improvements 
and maintain the property. Address 
A F. Milne, superintendent, Frank- 
ort, 


Newcastle, Ind. — Pan-American 
Bridge Co. will build additions and 
install machinery to cost $50,000. 


Champaign, Ill.—The Illinois Trust 
and Savings Bank will do extensive 
remodeling, throwing two business 
rooms into one, and will install new 
fixtures and equipment. 


Chicago, IlL—Walter J. Conlon, 
president of the Conlon Electric 
Washer Co., has secured a $135,000 


loan from William C. Heinemann & 
Co., running six years at 6%, the pro- 
ceeds to be used for the construction 
of a new building at 52nd avenue and 
19th street. The estimated cost of 
the improvements is $225,000. 


Mattoon, Ill.—Mattoon will in a 
few months have new boulevard lights 
from 14th street to 2lst street along 
Broadway, and also on 16th and 17th 
streets, according to the decision of 
the city board of water and light com- 
missioners. Address Claude James, 
superintendent of the city water and 
light plants. 


Peoria, Ill.—Fire imaged the plant 
of the Peoria Cordage Co. estimated 
at $35,000. 


Morenci, Mich.—At the meeting of 
the village council the lighting ques- 
tion was taken up and a plan was 
submitted to the Southern Michigan 
Light & Power Co. for an estimate 
to include more lights, one on each 
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corner, the lights to be of less candle- 


power than those now in use. 


Quincy, Ill.—The city council is in 
favor of purchasing or installing a 
plant to generate electric power. Ad- 


dress city clerk. 


Marquette, Mich.— Marquette’s elec- 
tric light and power plant came up 
for discussion at the commission 
meeting, when Commissioner Sher- 
man reported on investigations he has 
had under way on whether it would 
be wise to build the new plant now or 
later. 


Eau Claire, Wis.— International Toy 
Co. is considering building a plant 
with a separate transformer station 
and office building. Address L. D. 
Pangborn, president, 1114 57% ave- 
nue. 


Jim Falls, Wis.—American Public 
Utilities Co. of Grand Rapids, Mich.. 
has incorporated with a capital of 
$200,000 to build a $2,000,000 power 
house and dam. 


Milwaukee, Wis.—In answer to a 
complaint by the city, the street car 
company informed the council that 
they will replace the present globes 
with new globes as soon as possible. 
Address James D. Mortimer, presi- 
dent of the Milwaukee Electric Rail- 
way & Light Co., 215 Sycamore 
street. 


Littlefork, Minn.—Littlefork Light 
& Power Co., Inc.. contemplates 
building an electric light and power 
plant. E. Polinghorne is interested. 


Moose Lake, Minn.—H. L. Bailey. 
General Light & Power Co., Cloquet, 
is considering rebuilding the electric 
lighting system, recently burned. 


Waterloo, Iowa—The Waterloo. 
Cedar Falls & Northern Railway will 
install safety devices at the crossings. 
Address C. D. Cass, general manager. 


Altenburg, Mo.—Work has begun 
on the new building which is to house 
the electric light plant and it is ex- 
pected to be ready for business some 
time in March. 


Excelsior Springs, Mo.— Excelsior 
Springs Light & Power Co. contem- 
plates extending its electrical system 
to Holt, Kearney, Lawson, and other 
cities. 


Fulton, Mo.—The Board of Man- 
agers of the State Hospital is con- 
sidering the construction of a power 
plant at the institution, estimated to 
cost, with equipment, $67,000. 


Guilford, Mo.—C. C. Helmers, man- 
ager of the Maryville Electric & 
Power Co., says that he will consider 
a proposition to extend its light sys- 
tem to Guilford on the same plan that 
other towns in the territory have been 
served, namely, a 20-year franchise 
and a cash bonus of about $5000. 


Miller, Mo.—A franchise has been 
granted to J. R. Alexander to install 
an electric light plant. The Delco 
company will install all of the ma- 
chinery and apparatus and turn it over 
to Mr. Alexander in working order. 


Marshfield, Mo,—Plans have been 
announced for a hydroelectric plant 
on the Niangua river to supply light 
and power for the city. The Missouri 
Vatley Water Co. is planning to con- 
struct (the )\dam(for citizens of the 
community. ' 
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Macon, Mo.—The city plans to im- 
prove its waterworks and electric 
lighting systems. The work will in- 
volve an expenditure of about $45,000. 


Sikeston, Mo.—The city is consid- 
ering a bond issue to provide for the 
construction of a new municipal elec- 
tric light plant. 


Downs, Kans.—United Light & 
Power Co. has been chartered with 
$50,000 capital stock by D. B. Harri- 
son, Downs; W. A. Welch, Glen El- 
der; and C. M. Higley, Cawker City. 


Osborne, Kans.—The city of Downs 
has purchased the electric light dis- 
tributing lines from the Downs Elec- 
tric Light & Power Co. and will buy 
its electric current from the Union 
Light & Power Co., a new corpora- 
tion which has bought the plant and 
lines of the Solomon Valley Electric 
Light & Power Co. This new com- 
pany will supply current for the fol- 
lowing towns: Downs, Cawker City, 
Glen Elder, Portis, Cedar, Gaylord, 
Harlan and Kirwin. 


Oswego, Kans.— A new electric and 
power plant will probably be installed 
in the near future. 


Randolph, Kans.—Randolph Light 
Co. will sell its property at public auc- 
tion Feb. 22. he property consists 
of an engine, a dynamo, batteries, 
moving picture machine, etc. 


Verdigre, Neb.—Verdigre Creamery 
o. is making plans for rebuilding 
creamery and installing large electric 
ower plant. Work on this plant will 
be started this summer. 


Columbia, S. Dak.—An issue of 
$15,000 bonds for the installation of 
a municipal electric light system was 
authorized at a special election held 
recently. 


Madison, S. Dak.—Bids will be re- 
ceived Feb. 10 for $100,000 electric 
light bonds, yielding 514% interest. 
Address William Rae, city auditor. 


SOUTH CENTRAL STATES. 


Manchester, Ky.—Columbia-Panama 
Coal Co. has commenced the con- 
struction of the proposed power plant 
at its local properties. 


Ala.—The city is consider- 
ing the establishment of an electric 
lighting plant. Address Louis Benish, 
mayor. 


Union Springs, Ala—$10,000 in 
bonds has been voted to improve the 
light and water plant. Address mayor. 


Natchez, Miss.—The city contem- 
plates building an electric light plant. 
Address mayor. 


Benton, Ark.—S. A. Smith, super- 
intendent of water plant, has leased 
electric plant and will purchase same. 
After the purchase, engine and gen- 
erator, repairs and renewals to be 
made on distribution system. 


New Orleans, La—New Orleans 
Railway & Light Co. will spend $60,- 
for new frogs and switches. J. 

D. O'Keefe, receiver. 


New Orleans, La—Fire recently 
destroyed the building of the New 
Orleans Railway & Light Co. on Na- 
poleon avenue. 


Cisco, Tex.—Cisco Gas & Electric 
Co, will enlarge its electric light and 
power plant. 


ELECTRICAL REVIEW 


Frederick, Okla.—Plans are being 
made to enlarge and improve the 
electric light plant. A new building 
may be erected. A white way on 
Grand avenue is also contemplated. 


Tishomingo, Okla—The construc- 
tion of an electric light plant to cost 
$18,000 is contemplated. Address the 
mayor. 


Dallas, Tex.—Dallas Railway Co. 
has been granted an extension of time 
to Dec. 1, 1919, by the city commis- 
sion in which to begin the construc- 
tion of extensions of its street railway 
system and the making of other im- 
provements to cost $1,200,000. 


Dallas, Tex.—It is reported that the 
Southern Traction Co. will take steps 
soon to carry out its deferred project 
of extending its interurban electric 
railway from Waco south to San An- 
tonio, via Austin, a distance of about 
185 miles. Its plan involves the con- 
struction of an electric power station 
at Austin. 


Houston, Tex.—E. E. Sands, city 
engineer, will soon receive bids for 
improving the waterworks system. 

he plans include seven deep wells, 
pumps, motor and electric generators. 
The estimated cost of these improve- 
ments is about $160,000. 


Mineral Wells, ‘Tex.—W. J. Walder, 
of Mineral Wells, and associates are 
promoting the construction of an in- 
terurban electric railway between 
Fort Worth and this place, a distance 
of about 65 miles. It is possible that 
the proposed line may extend as far 
west as Cisco. 


Orange, Tex.—Orange Light, Ice & 
Water Co. has just installed a new 
750-kw. unit in its electric light plant. 


WESTERN STATES. 


Glendive, Mont.—The Board of 
Trustees at the Chamber of Com- 
merce contemplate extending phone 
line out to Bloomfield territory and 


establishing local exchanges at 
Bloomfield. 


Lamar, Colo.—The town of Lamar 
is being served by the Intermountain 
Railway, Light & Power Co., of which 
E. C. Diest of Colorado Springs is 
president. The town of Lamar, 
through W. E. Free, city attorney, 
has filed a complaint alleging that the 
company is unable to furnish power 
sufficient for additional street light- 
ing, and for that reason a municipal 
power plant is being considered. 


Florence, Ariz.—The city plans an 
election to vote on $80,000 bonds for 
water supply system and an electric 
light and power plant. 


Humboldt, Ariz—Humboldt Im- 
provement Co. has had plans prepared 
for the construction of a new electric 
light plant for furnishing service at 
Humboldt and vicinity. 


Seligman, Ariz—E. L. Beyard and 
associates are said to be arranging the 
organization of a new concern to be 
known as the Mojave Northern Pow- 
er Co., capitalized at $24,000,000, for 
proposed hydroelectric development 
on the Colorado river, near Seligman 
and Williams. 


Everett, Wash.— Norway Pacific 
Drydock & Construction Co. has re- 
ceived orders from the government 
for five new ships. The first keel will 
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be laid about the middle of March. 
These five vessels will be coast guard 


cutters. The price involved is $3,- 
435,000. Contract calls for delivery 
nen Dec. 31, 1919, and April i, 


Seattle, Wash.—The city council 
passed an ordinance providing $15,000 
for the purchase of a site at Whatcom 
avenue and Spokane street on which 
will be erected a main step-down sta- 
tion to relieve from Overtaxing the 
Station of the city lighting department 
at Seventh avenue and Yester Way. 
It is the intention to erect a frame 
Structure of sheet iron temporarily. 


Reedsport, Ore—Reedsport is to 
have an electric light company which 
will operate a plant sufficient to fur- 
nish lights to the business houses. A 
company has been formed for this 
purpose. 


Arbuckle, Cal.—Tyler & Ross, Los 
Angeles, have completed arrange- 
ments for the construction of a pump- 
ing station to be used for the irriga- 
tion of approximately 200 acres of 
Orchard lands at Arbuckle. It is un- 
derstood that the station will be elec- 
trically operated, to have a capacity 
of pumping 1000 gallons per minute. 


Bakersfield, Cal.—Surveys are being 
made by E. F, Prouse, assistant engi- 
neer, for the Southern California Edi- 
son Co., Los Angeles, for a large hy- 
droelectric plant in Kern River Val- 
ley. Plans, which include the con- 
struction of a large dam, will involve 
the expenditure of about $10,000,000. 
W. Dennis, Los Angeles, chief engi- 
neer. 


PROPOSALS | 


Boilers, Etc.—Bids for-new boilers 
and heating work, including boilers 
and changes to central heating plant, 
Utica State Hospital, Utica, N. Y., 
will be received by the State Hos- 
pital Commission, Capitol, Albany, N. 
Y., until 3 p. m., Feb. 11. 


Storage Battery, Switchboard, Etc. 
—Bids will be received at Cincinnati, 
Ohio, Feb. 13 for the following fire 
alarm equipment: One storage bat- 
tery, one switchboard, one siren or 
wildcat whistle, and one or more fire 
alarm boxes. Address S. E. Wilson, 
city clerk. 


Power Plant Equipment.—Until 
Feb. 17, bids will be received by the 


' Bureau of Yards and Docks, Navy 


Department, Washington, D. C., for 
installing machinery equipment and 
Piping in power plant (Specification 
3328) at Hampton Roads, Va., to cost 
about $60,000. 


Boilers, Generators, Etc.—Bids will 
be received Feb. 26 for rebuilding the 
municipal light plant at Julesburg, 
Colo. The specifications include one 
25-kv-a. generator, alternating current, 
direct-connected to steam engine; two 
250-hp. watertube boilers; auxiliary 
steam equipment; switchboard equip- 
ment; concrete or brick chimney; pole 
line material; centrifugal pump, etc. 
Plans can be had! from Henningson 
Engineering) (Co.,) Omaha, Neb., on 
deposit of $10.00. )Address G. H. Aus- 


tin, mayor. 
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C. K. Cregier President of Inspectors’ Association — E. S. 
Howe to Represent Westinghouse Company in Philippines 


F. W. RoesLinc, JR., head of 
the engineering branch of John A. 
Roebling’s Sons Co., Trenton, N. J., 


manufacturer of wires, cables, etc., is 
suffering from a nervous breakdown, 
and has gone to a private sanatorium 
near Philadelphia for a prolonged rest. 


Lieut. Lours QO. MONROE, 
who previous to entering the national 
service was in charge of the Chicago 
office of the Clarage Fan Co., Kalama- 
zoo, Mich., has returned to the organi- 
zation and will act as manager of sales 
and chief engineer of the company. 


GEORGE J. EBERLE, of the eco- 
nomics faculty of the University of 
Wisconsin and former expert for the 
Wisconsin Railroad Commission, has 
received leave of absence for three 
months to examine transportation 
problems for the street railways of 
Winnipeg, Can. 


Joun I. CATHERMAN, formerly 
assistant engineer of maintenance of 
way of the Illinois Traction System, 
but for the past several months in mili- 
tary service, has been appointed head 
of the maintenance of way department 
and has assumed his duties. He will 
maintain his headquarters at Spring- 
field, Ill. He succeeds L. B. Martin, 
who was recently named general super- 
intendent. Mr. Catherman was former- 
ly with the Pennsylvania Lines, but has 
been associated with the Illinois Trac- 
tion System since 1913. 


LIEUT. ‘EDWARD S.. Howe, 
Engineers, U. S. A., following his dis- 
charge from the army, will proceed to 
the Philippine Islands, where he will 
act as a commercial engineering repre- 
sentative of the Westinghouse Electric 
& Manufacturing Co. Lieutenant Howe 
was born in Kingston, Mass., and was 
graduated from the electrical engi- 
neering course of the Massachusetts 
Institute of Technology in 1910. After 
a period of service in the shops and 
Boston office of the Westinghouse 
company, he spent two years at Me- 
dillin, Columbia. S. A., returning to 
the States early last year to enter the 
national service. 


C. K. CREGIER, of Chicago, recently 
elected president of the Western Asso- 
ciation of Electrical Inspectors, is as- 
sistant-chief of the Electrical Inspec- 
tion Bureau and one of the most popu- 
lar electrical men in the West. He has 
been engaged in municipal electrical 
work for the past 20 years, being one 
of the original civil service employes 
of Chicago, Mr. Cregier will be re- 
membered as the originator of the 
Phonoidograph, probably the best device 
so far developed for reproducing the 
human voice in connection with mov- 
ing pitcures. Although the introduc- 
tion of the Phonoidograph was stopped 
hy the war, plans have been completed 
for the continuation of this work, the 
device having been materially improved 


by using audions perfected by the Gov- 
ernment during the war. Mr. Cregier 
is the son of former Mavor Dewitt C. 
Cregier, of Chicago. 


Joun B. Trescortrt, formerly 
district sales manager for the Wesco 
Supply Co., St. Louis, Mo., has joined 
W. N. Matthews & Brother as assistant 
manager of the industrial division. Mr. 
Trescott was connected with the Wesco 
company for a number of vears, starting 
in the apparatus department, of which 
he was soon made manager. 


WALTER M. FAGAN, whose ap- 
pointment to the position of sales man- 
ager of the Hotpoint Division of the 
Edison Electric Appliance Co., Chicago, 
was noted in the Jan. 18 issue of ELec- 
TRICAL REVIEW. is widely known in the 
electric range field, through his ener- 
getic work as sales manager of the 


Walter M. Fagan. 


Hughes Electric Heating Co. and in a 
similar capacity with the Hughes Divi- 
sion of the Edison Electric Appliance 
Co. He has an exceptional grasp of 
the sale of electric heating appliances, 
electric ranges and the utilization of 
electrical energy for heating and cook- 
ing purposes. Although a compara- 
tively young man, Mr. Fagan has, par- 
ticularly because of his keen aggressive- 
ness, crammed into his short lifetime 
more than most men of his age. He 
was born on a ranch in Ventura county, 
California, in the year 1885, and held 
sales and executive positions with sev- 
eral large concerns. Among these was 
the Crouse-Hinds Co., whom he served 
prior to joining the Hughes organiza- 
tion in 1916. 


H. R. PALMER, formerly general 
superintendent of the Virginia Railway 
& Power Co., serving Richmond, Nor- 
folk, Petersburg, etc., has become gen- 
eral manager of the Harrisburg (Pa.) 
Light & Power Co.. succeeding C. M. 
Kaltwasser, resigned. Mr. Palmer en- 
gaged in the public utility busineşs;;in 


1890 at Morristown, N. J., and in 1894 
entered the employ of the Virginia com- 
pany, with whom he has since been 
connected. Mr. Palmer is a graduate 
of the New York State Normal School. 


FrELING FOSTER has secured 
his release from the Navy and has re- 
sumed his position on the merchandis- 
ing staff of the Society for Electrical 
Development, New York City, from 
which he resigned last April to enlist. 


FREDERICK P. Royce, Newton, 
Mass., for the past 10 years connected 
with the Stone & Webster Corporation, 
Boston, has been appointed general man- 
ager of the Brooklyn Rapid Transit. 
Railway system. He was selected for 
this position by receiver Lindley M. 
Garrison. 


Cart. Enwarp E. ASHLEY, JR, 
for many years consulting mechanical 
and electrical engineer for Starrett & 
Van Vleck, architects, New York City, 
has received his honorable discharge 
from the Air Service of the United 
States .Army, and has accepted an ap- 
pointment as sales engineer of the Mer- 
cury Manufacturing Co., Chicago, manu- 
facturer of electric industrial trucks. 


A. H. Krow, formerly director of 
the Division of Engineering of the 
Urited States Employment Service, has 
been appointed assistant secretary of the 
American Association ot Engineers at 
national headquarters, 29 South La 
Salle street, Chicago. Mr. Krom will 
devote about one-third of his time to 
the work of the Chicago chapter and 
the remainder of his time will be de- 
voted to work in national headquarters. 


Harry O. SEYMOUR, for sev- 
eral years manager of the Wisconsin 
Telephone Co., of Milwaukee, Wis., re- 
signed his position Feb. 1 to enter ac- 
tive duties as vice-president of the First 
National Bank of Milwaukee. Fifteen 
years ago Mr. Seymour entered the em- 
ploy of the Wisconsin Telephone Co. as 
a collector and was advanced from time 
to time, becoming manager in 1913. He 
is well known to Milwaukee business 
inen and has long taken an active part 
in club and civic work in his home city. 
He has also been elected a director of 
the First National Bank of Milwaukee. 


C. G. HANDSEHY, assistant general 
manager of the Illinois Traction System, 
with headquarters at Springfield, II.. 
will have charge of the new express 
company which 1s being organized by 
that system. Tariffs are being pre- 
pared for presentation to the Illinois 
Public Utilities Commission for ap- 
proval. No express shipments have 
been handled over the Illinois Traction 


System since the American Railway 
Express time expired. Formerly the 
United States Express Co. and the 


Adams Express Co. operated over the 
400-miles of the Tlinois Traction Sys- 
tem. 
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HIS extract from an article by H. G. Moulton 

in The Chicago Daily News brings out 
facts in relation to raw material which, far from 
being discouraging, are an indication that one 
of the most severe handicaps to production for 
the American market will soon be removed. 


C.A. TUPPER CHICAGO 
Eyesident INTERNATIONAL TRADE PRESS, Inc. 


Fallacies Exposed 


It was the incorrigible assumption on the part of 
most business men and officials that there was to be 
an extraordinary demand for American materials 
abroad that was responsible for our failure to de- 
velop a reconstruction program in this country. 
With great prosperity certain and full employ- 
ment of labor at high wages assured, demobilization 
could take care of itself. In the reported words 
of B. M. Paruch, chairman of the war industries 
board: “Reconstruction is largely a myth.” 

Subsequent events have already shown, however, 
that the demand for raw materials will fall far short 
of the war time needs. In nearly every line we are 
now overstocked with raw materials and we have an 
annual producing power in existing establishments 
much in excess of the prospective demands. 

The basic fallacy in the argument that there 
would be an enormous postwar demand for raw 
materials is that need is assumed to be equivalent 
to effective demand—that is, to a demand that will 
yield a profit to the producer. Europe needs raw 
materials, just as a pauper needs food and clothing. 
But Europe has not the wherewithal to buy at 
American prices. 

But can we not reduce the prices of American 
goods sufficiently to enable us to sell vast quantities 
abroad? It is urged that “abnormal” war prices 
must come down. Now, no one doubts that at a 
substantially lower price level we could sell— 
during the next year or two—a considerable volume 
of raw materials in Europe. But, owing to Eu- 
rope’s own necessity of large postwar production, 
European imports cannot possibly continue to equal 
more than a fraction of the total reached during 
the war period. 

In considering the postwar trade with South 
America and the Orient it is necessary to reflect 
that we shall have to make price concessions there 
also. There is a limit to what the backward regions 
of the earth can afford to pay; and we may expect 
the spirit of business enterprise to prompt them to 
buy where they can obtain the most favorable terms. 
Let no one in his optimism over the future of our 
foreign trade underestimate the strength of Brit- 
ish competition in the markets of the south and 
east. They are better prepared than we, in most 
respects, to enter these markets, and their necessity 
for capturing such trade is much greater than ours. 
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Status of Public Utility Securities. 


Public utility securities have been af- 
fected during the past tour and one-half 
years of war by two outstanding factors 
—the luck of demand tor investments 
other than government bonds, and the 
securities of industries which have greatly 
benefited under war conditions; and the 
decrease in net earnings of public utilities 
as a whole brought about by the abnormal 
costs of labor and materiats. 

the prices of all bonds of companies 
under Stone & Webster management have 
refiected a decrease in average price from 
96.70 Aug. 1, 1914, to $6.90 Dec. 1, 1918; 
the price of all preferred stocks from 
%X.60 Aug. 1, 1914, to 66.20 Dec. 1, 1918. 

Earnings of all public utility companies 
under Stone & Webster management have 
made the following showing: 

-——Gross—\ -——— Net 
In- De- In- De- 
crease crease crease crease 
1915 as compared 

with 1914 .... .....- 5.46% sesse 7.65% 
1916 as compared : 

with 1915 .... 8.95% ...... 8.679 ee.. 
1917 as compared 

with 1916 ....13.36% ...... 10.94% ...46. 
1918 (10 mos.) as 

compared with 

y 69 Nay gaa 19.45% ...... 7.63% ...00s 

With a return to peace conditions and a 
more normal demand for labor and ma- 
terials, Stone & Webster believe that the 
prospects for the public utilities business 
are good. The securities of these com- 
panies are distinctly peace time invest- 
ments and with an improvement in the 
general securities market, which is al- 
ready evident, should prove to be selling 
at an exceptionally low level at present 
prices. i 


California Edison Bonds Offered. 


The Harris Trust and Savings Bank, E. 
H. Rollin & Sons and the National City 
Co., all of Chicago, have purchased and 


are offering $8,000,000 Southern Califor- 


nia Edison Co. general and refunding 
mortgage 25-year 6% gold bonds and 
$9,000,000 of the same company's 7% gold 
debenture bonds. The 6% bonds are due 
Feb. 1, 1944, and are being offered at 98 
and interest, yielding 6.16%. 
debenture bonds are due $1,000,000 an- 
nually Jan. 15, 1921, to 1928, inclusive, 
and are being offered at par and interest. 
Both issues are said. to be going well. 

The Southern California Edison Co. sup- 
plies electric light and power to over 150 
sities and towns in southern California, 
including Los Angeles, serving a popula- 
tion of over one million people. Both 
gross and net earnings have more than 
tripled during the last 12 years and net 
carnings for the year ended Nov. 30, 1918, 
were more than two and one-third times 
the annual mortgage bond interest 
charges. ' 

Earnings as officially reported for the 
vear ended Nov. 30, 1918, were as fol- 
lows: 


Gross earnings .......esesesrese> $8,608,979 
Operating expenses, including 

taxes, insurance and main- 

tenante 2. ccscccccceccrcesreseces 3,309,419 
Net earmingS .......ce cece eeencee 5,308,559 
Annual interest charges on out- 

standing mortgage bonds ..... 2,240,840 
Balance ..cscccc cee cceceseserence . 3,067,719 


Surplus for depreciation and 
dividends .....-. asd unre efile OA ce 2,507,719 


Orders B. R. T. $3,000,000 Loan. 


The Federal District Court in New 
York City has authorized the receiver for 
the Brooklyn Rapid Transit Co. to borrow 
$3.000.000 immediately to meet the com- 
pany's pressing financial needs. The court 
also appointed a special master to pass 
upon the $12,859,356 balance of receiver's 
certificates asked by that official. 


The Brooklyn Edison Co. has sold to 
the Guaranty Trust Co. $5,500,000 general 
mortgage 5% series A bonds. Proceeds 
are to be used to reimburse the company 
for expenditures for additions and im- 
provements. i 


New Jersey Public Service Votes 


Issue. 


The directors of the Public Service Cor- 
poration of New Jersey have authorized 
50,000,000 $% cumulative preferred stock. 
Shareholders are to be oftered $12,500,000 
collateral three-year 7% notes at Ydsie, 
convertible into preferred stock after Dec. 
31, 1921, the proceeds to be used in part 
for paying off $7,500,000 notes maturing 
March 1 next. 


Appeals for Valuation Reduction 
Filed. 


The Public Service Corporation has 
tiled 22 appeals with the Essex County 
Board of ‘Taxation for reductions total- 
ing $6,721,058.36 on valuations placed for 
assessment purposes on property of sub- 
sidiaries of the corporation. Twenty of 
the appeals are from valuations on prop- 
erty of the Public Service Electric Co. 
throughout the county, the other two be- 
ing on holdings of the Public Service 
Railway Co., and the Public Service Rail- 
road Co., the latter operating the fast 
line cars. In the case of the electric 
company’s Newark assessment a reduc- 
tion of $3,048,900 is requested, the city 
valuation being $5,833,800, against the 
company’s appraisal of $2,784,900. 


Mutualization of Ownership. 


In view of the fact that the organiza- 
tion sold nearly $5,000,000 in securities to 
local customers of its public utilities all 
over the country, the following remarks 
of W. H. Clarke, manager of the bond 
department of H. M. Byllesby & Co., are 
of special interest: “The participation of 
local capital in the stock and bond issues 
of utilities has been growing rapidly, and 
as gas and electric companies further 
demonstrate their resourcefulness under 
all conditions, it may be expected that 


millions of people who have made their 
tirst purchases in pubiic securities during 
the past two years will look to tneir local 
utilities as a safe and profitable medium 
‘or their investment funds. This mutuali- 
zation of ownership or whatever term is 
applied to the practice of customers tak- 
ing a tinancial interest in public service 
companies of all kinds, develops a true 
community interest and will have a tre- 
mendous effect in successfully thwarting 
what seem to be dangerous tendencies 
toward destructive socialism in this 
country.” 


Hughes on Public Ownership. 


In commenting on a recent speech by 
Charles E. Hughes at Columbia Uni- 
versity, the North American Review’s 
War Weekly says: 

“Regarding the respective merits of 
private and government ownership and 
operation of public utilities, Mr. Hughes 
but puts in words the result of all but 
universal experience when he says that 
such government ownership and operation 
mean inefficiency for one thing, and for 
another, the deadly danger to a Republic 
of vast bodies of organized political office- 
holders and job-holders. But government 
ownership is not the question which now 
concerns the country. It is not up for 
decision by the American people. What 
is before the people, and before them in 
ominously aggressive form, is whether the 
country shall be dragooned and tricked 
into a policy of government ownership 
without having an opportunity to say 
whether it wants it or not. It is that 
dragooning and chicanery process to 
which we are now being subjected. It is 
tor the promotion of that government 
ownership policy in the interest of schem- 
ing politicians and socialist faddists that 
that temporary authority, granted under 
the impulse of generous patriotism, is now 
being exploited to ends never contem- 
plated when it was granted.” 
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WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 
_ Public Utilities— e Percent. Jan. 28. Feb. 7. 
Adirondack Electric Power of Glens Falls, common......... ia 6 1] 11 
Adirondack Electric Power of Glens Falls, preferred........... 6 69 68 
American Gas & Electric of New York, common............. 10+extra 98 98 
American Gas & Electric of New York, preferred..........++.. ; 6 43 43 
American Light & Traction of New York, common....... eer ae 234 234 
American Light & Traction of New York, preferred............ ` 6 98 98 
American Power & Light of New York, common............+.. . 4 55 56 
American Power & Light of New York, preferred...........-. eae 6 75 75 
American Public Utilities of Grand Rapids, common......... ces % es 
American Public Utilities of Grand Rapids, preferred........ uns T 3 35 
American Telephone & Telegraph of New York ............. Pin, wes 100% 99% 
American Water Works & Elec. of New York, common......-.e. oer 4 4 
American Water Works & Elec. of New York, particip...... aes 7 10 10 
American Water Works & Elec. of New York, first preferred... J 65 65 
Appalachian Power, cComMmMOnN...ss..esseses ee me er rere ee ee es 2 1 
Appalachian Power, preferred. ...... cece cece ee ence erence eeees > T 12 1 
Cities Service of New York, COMMON....sssesessessecses ..... extra 296 312 
Cities Service of New York, preferred........... sokle cia vaca. EAT aE ka 6 9% 80 
Commonwealth Edison of Chicago .......sssassssesesscsseeee eters 8 114 113% 
(Comm. Power, Railway & Light of Jackson, common......... Pee on 19 19 
Comm. Power, Railway & Light of Jackson, preferred........ ee 6 41 40 
Federal Light & Traction of New York, common......... Nite tens si 8 8 
Federal Light & Traction of New York, preferred........... or ai 39 39 
Ilinois Northern Utilities of Dixon ...... ccc cece cee eee eee nee 6 m deg 
Middle West Utilities of Chicago, COMMON.........-.eeeeeees 2+extra 20 20 
Middle West Utilities of Chicago, preferred..........6.eeee- hits 6 50 50 
Northern States Power of Chicago, COMMON........-eseeeeee. v eu 62 62 
Northern States Power of Chicago, preferred..............5- ex.div.7 89 89 
Pacific Gas & Electric of San Francisco, common...........- aes HA 47 50 
Pacific Gas & Electric of San Francisco, preferred........... <a 6 85 85 
Public Service of Northern Illinois, Chicago, common........ oan 7 90 90 
Public Service of Northern Illinois, Chicago, preferred....... ses 6 90 90 
Republic Railway & Light of Youngstown, common.,......--. ar 4. 17 161% 
Republic Railway & Light of Youngstown, preferred......... ne 6 51 52 
Standard Gas & Electric of Chicago, COMMON.......-eeeeees ams ee 13 1314 
Standard Gas & Electric of Chicago, preferred.........-..-. eas 6 31 31 
Tennessee Railway, Light & Power of Chattanooga, common.,,. ice 2 2 
Tennesseo Railway, Light & Power of Chattanooga, preferred... 6 13 13 
United Light & Railways of Grand Rapids, common......... Sea 4 37 3AM 
United Light & Railways of Grand Rapids, preferred........ és 6 70 68 
Western Power of San Francisco, COMMOMN ........e eee eens pare os 17% 18% 
Western Union Telegraph of New York ..ceeee eee cece rece eees extra 86% 86% 
Industrials— 
Electric Storage of Philadelphia, common ..........-.:eeeee08- vee 4 521 
General Electric of Schenectady 2.0... cece cee eee ee eee eens gare 8 148 14k @ 
Westinghouse Electric & Mfg. of Pittsburgh, common.......e6. i 41 41 
55 55 


Westinghcuse Electric & Mfg. of Pittsburgh, preferred...... er 
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35,000-kw. Tandem Compound Turbogenerator at Northwest Station of Commonwealth Edison Company. 


Operating and Design Problems In- 
volving ‘Turbines of Large Capacity 


Reliability, Feasibility and Efficiency of Large Units—Operat- 
ing and Structural Features — Abstract of A. S. M. E. Paper 


By J. F. JOHNSON 


Engineer, Turbine Department, Westinghouse Electric & Manufacturing Co. 


IGNIFICANT in the development of the electric 
S power industry is the concentration of generating 

capacity. This is favored, first, by growth of in- 
dustrial load, which centers about the cities, and second 
by the economic advantages of the large central sta- 
tion over the smaller one. At the present time there 
are six districts in the United States in which the 
maximum sustained peak load on all companies is 
above 150,000 kw. and one of these has a peak of 
800,000 kw. These large and growing loads have 
put it up to the manufacturers to design generating 
units with regard to their full-load characteristics, 
and without limitations of size. With the rapid in- 
crease of size there has been a feeling in some quarters 
that the limits of a good practice have been exceeded, 


and that safety and reliability had been sacrificed for 
economy. 


OPERATING EXPERIENCE WITH NINE LARGE UNITs. 


The first three of these units, of identical design, 
were sold to the Interborough Rapid Transit Company 
of New York. They are two-cylinder, cross-com- 
pound, pure-reaction type machines, rated at 30,000 
kw. (maximum) with the highest efficiency at 25,000 
kw., the high-pressure units operating at 1500 r.p.m. 
and the low -pressure at 750 r.p.m. 

Since their installation in December, 1914, Febru- 
ary and August, 1915, respectively, these units have 
operated on an average from 16 to 20 hr. per day, on 
fluctuating railway loads varying! from 10,000 kw. to 
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30,000 kw. With the first and third no troubles of 
any sort have been experienced, ard they have been 
ready at all times for any service within their designed 
capacity excepting when out of service for regular 
periodic inspection or ordinary maintenance. On the 
second the labyrinth packing on the balance pistons 
of high-pressure element has failed three times, re- 
quiring renewal of some parts. The cause of these 
failures, at first supposed to have been improper 
adjustment, was found to be due to excessive lost 
motion in the thrust bearing and heavy distortion 
stresses caused bv rigid bracing of the steam pipe 
near the turbine as the probable causes. 

The fourth unit, a tandem-compound, pure-reac- 
tion turbine direct-connected to a single generator. 
was placed in operation in the Northwest station of 
the Commonwealth Edison Co.. Chicago, in Septem- 
ber, 1917. It is rated at 30,000 kw. with an additional 
overload capacity of 5000 kw. operating at 1200 r.p.m. 
A few hours after being put into service, subsequent 
` to completion of erection, the labyrinth packing on the 
low-pressure element failed, owing to buckling of the 
turbine cylinder, caused by rigid piping connections 
between the two surface condensers, which are bolted 
rigidly to the two exhaust openings on the turbine, 
preventing the condensers from translating with the 
turbine as its temperature increased. Temporary re- 
pairs were made locally and the unit put in service in 
about four weeks. It has been operating almost con- 
tinuously ever since without trouble of any sort 
(except cracking of a copper expansion joint), carry- 
ing loads as high as 40,000 kw. In one instance it 
was kept on the line for 71 days and then taken off 
only in order to clean the condenser. Material for 
making permanent repairs to the labyrinth packing 
was shipped to the station within a few months after 
the accident, but the purchaser has not yet given per- 
mission to take the unit out of service long enough 
to install it. 

The fifth unit. a 30.000-kw. pure-reaction, single- 
cylinder machine, was placed in operation in the Gold 
Street station of the Edison Electric Illuminating Co. 
of Brooklyn in October, 1917. With the exception 
of a few leaks in the oiling svstem and the breaking of 
a defective gear on the oil-pump drive, no trouble 
of any sort has been experienced. It has been avail- 
able for service at all times, and has been operating 
almost continuously, except over Sundays and when 
necessary to clean the condensers, at average loads of 
approximately 23,000 kw. and peak loads as high as 
32,000 kw. 

In December, 1917, the sixth unit went into service 
at the Kent Avenue station of the Brooklyn Rapid 
Transit Co., a duplicate of the fifth machine. Just 
after installation some rebalancing of both turbine 
and generator rotors was necessary. After having 
heen in service approximately ten months the thrust 
bearing overheated and wiped to some extent, but did 
not damage any other part of the machine. When 
opened for inspection it was found that the labyrinth 
packing strips, which were made of an aluminum 
alloy, were considerably corroded by the action of 
strong alkalis used at this plant for treating feed 
water: and two rows of blading in the high-pressure 
portion of the machine were found to have been dam- 
aged at some previous time, this having been caused 
probably by foreign matter or a defective blade. This 
machine was in regular service up to that time, carry- 
ing maximum loads as high as 31,000 kw. and an 
average of 25,000 kw. 

The seventh unit is a 40.000-kw. cross-compound 
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machine, installed in the P-runots Is'and station of the 
Duquesne Light Co., and was placed in service in 
December, 1917. The high-pressure element of this 
machine operates at 1800 r.p.m. and the low-pressure 
element at 1200 r.p.m. This unit has been in regular 
service carrying loads normally of from 30.000 kw. to 
40,000 kw. with peaks as high as 50,000 kw. While 
operating the machine to correct the balance of one of 
the generators, the main bearing at the coupling end 
of the high-pressure turbine burned out, apparently 
owing to interruption of oil service to that bearing. 
This let the spindle down sufficiently to cause rather 
heavy blade rubs throughout the machine. The bear- 
ing was rebabbitted and the machine put back in 
service without any other work being done except 
rechecking the clearances and placing a balance weight 
on the spindle to correct for the weight which had 
heen rubbed off the blades. 

Later the generator was damaged by electrica? 
trouble. and while this repair was being made both 
elements of the turbine were dismantled. The high- 
pressure rotor was returned to the shops, the damaged 
blading replaced and rebalanced. New blading was 
also installed in the stator to restore original clearances 
and original efficiencies. Inspection of the low-pres- 
sure element revealed several broken blades which 
were defective and had slightly damaged the rest of 
the blading in those rows, requiring replacement of 
approximately one and one-half rows of blading on 
each end of the machine. 

The eighth unit, practically a duplicate of the 
seventh, rated at 45.000 kw. (maximum), was deliv- 
ered to the Narragansett Electric Light Co. in Provi- 
dence in January, 1918. In placing this machine in 
service the labyrinth packing on the high pressure 
was <dlamaged, owing to improper adjustment, which 
necessitated temporary repairs. Since making them 
no trouble has been experienced except some distortion 
of the couplings caused by a series of violent short- 
circuits and some defective workmanship on the fit- 
ting of the coupling keys. Permanent repairs to the 
labyrinth packing have been made and new coupling 
parts are to be installed in the near future. In the 
meantime the old parts are operating satisfactorily 
without any evidence of distress. This machine oper- 
ates on loads as low as 5000 kw. and has carried a 
peak load of 50,000 kw. for periods of from four to 
five minutes. 

The ninth unit is a 70,000-kw.,. three-cylinder, 
cross-compound machine installed for the Inter- 
borough Rapid Transit Co. in New York. One low- 
pressure element was placed in service April, 1918. 
operating on high-pressure steam. The one high- 
pressure element was placed in service in August, 
operating in connection with the low-pressure element 
already installed, and the second low-pressure element 
was placed in service in October. Some intermittent 
vibration trouble appeared on the first low-pressure 
machine, caused by lack of sufficient clearance on one 
of the spindle rings, resulting in distortion during 
expansion. With this corrected, no further trouble 
was experienced except the breaking of a few defec- 
tive blades on the intermediate stage of the second 
low-pressure element. 

This unit is equipped with an automatic-control 
mechanism for cutting out of service either auto- 
matically or manually, either element without disturb- 
ing the other two. These features have been given a 
thorough tryout, which in so far as a demonstration 
goes has verified all expectationsyas to flexibility ot 
operation of) .a)anultiple-unit( set) In regular service 
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it has carried loads as high as 55,0co kw. with swings 
up to 61,000 kw. | 

While these records do not all show 100% perfec- 
tion, they do show that in no instance has there been 
anv evidence of inherent or basic defects in design 
or difficulties in construction or operation. The 
troubles experienced were of minor character, due to 
avoidable defects in detail design, construction, instal- 
lation or operation, such as may be experienced with 
new designs of any size or sort. It is significant that. 
with one exception, no important part of any one of 
these units has ever been returned to the works for 
replacement. alteration or repair. The high-pressure 
rotor of the Duquesne Light Co. unit was returned to 
the shops for checking for truth and reblading. While 
most of them have not been subjected to any accurate 
steam consumption tests, definite reductions in station 
coal consumption rates were effected by their 
installation. 


PROBLEMS OF TURBINE DESIGN. 


The greatest single problem is that of providing 
areas suitable to accommodate the enormous increase 
in volume of the steam while passing through the 
turbine. With steam supplied at the throttle at 250 
ib. pressure and 150° F. superheat, the volume when 
exhausting to 28%-in. vacuum is 1660/2 times, and 
when exhausting to 29g-in. vacuum is 241 times as 
large as it is at the entrance. This means that if the 
mean diameter and exit angle of all the rows of blad- 
ing be the same and the ratio of blade speed to steam 
speed be the same in each, and if the height of the 
blades in the first stage be taken as 1 in., the last row 
would have to be approximately 14 ft. if designed for 


2813-in. vacuum and 20 ft. if designed for 29-in.` 


vacuum. It is here that the combining of conflicting 
factors begins. In the first stages the areas and blade 
heights should be kept large in order to reduce the 
losses; in the low-pressure stages they must be sacri- 
ficed on account of practicable limits of mechanical 
design. In single-cylinder machines where the blad- 
ing is all on the same spindle the problem becomes 
doubly difficult. 

The chief factor in the selection of the rotative 
speed is the design of the last row of blades with 
reference to height, diameter and exit angle, because 
this is the most important stage in the whole turbine. 
To secure the most satisfactory design and prevent the 
stresses or physical dimensions with the ever-present 
cost from becoming prohibitive, several compromise 
features are employed. 

The first of these consists of increasing rotor 
diameter and blade heights until the safe limit of stress 
is reached, if necessary, keeping the blade height 
within approximately 25% of the rotor diameter as a 
limit of good practice. The materials of which the 
rotor and blades are made will, of course, determine 
the safe stresses, and on account of the great im- 
portance of safety and reliability in these parts only 
good quality of plain or 5% nickel low-carbon steels 
should be used, materials commercially available, of 
uniform quality, that do not require sensitive heat 
treatments. 

Increasing the diameter not only permits increas- 
ing the blade height, but also steam speed, without 
materially affecting the efficiency, by reason of the 
increase in blade speed. There is, however, a slight 
falling off in efficiency with the higher speeds, though 
the ratio of blade to steam speed be kept practically 
constant, because, the actual velocity of the steam with 
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reference to the blade Leing greater, the frictional 
losses wil be greater. 

The second compromise consists of increasing the 
area of the steam passage through the blades by 
changing the blade shape. This increases the angle 
between the direction of steam flow from the blade 
and the direction of the blade, and a slight impairment 
of efficiency results therefrom. This loss is, however, 
slight compared to the gain from the higher ratio of 
blade speed to steam resulting from the increased area. 

The third compromise consists of permitting the 
steam speed to increase without a corresponding 
increase in blade speed, thereby decreasing the ratio 
of blade speed to steam speed and increasing the 
leaving losses. This compromise may properly be 
employed up to the point where the loss of efficiency 
will justify the increased expense of greater blade 
areas, which may necessitate dropping to a lower 
rotative speed or employing multiple stages. 

Two more low-pressure stages in multiple in con- 
nection with a single high-pressure stage are used 
when the required areas cannot be obtained with a 
single stage at the rotative speed chosen and when 


Turbine Control Mechanism of 35,000-kw. Turbogenerator at 


Northwest Station. 


it is more feasible to employ multiple stages than a 
lower rotative speed. Other considerations favoring 
multiple stages are reduced physical dimensions of the 
exhaust chambers, simplifying both the ribbing and 
bracing necessary to maintain the proper rigidity, and 
of the cylinder-supporting structure, including founda- 
tions, and limitations of shipping dimensions estab- 
lished by transportation companies. 


DESIGN OF HIGHER-PRESSURE STAGES. 


The design of the higher stages usually involves 
onlv an equitable selection of diameters, blade speeds 
and steam speeds. Keeping these low results in low 
stresses and high efficiency but large number of stages 
and high cost, while keeping them high reduces the 
length, weight and cost but increases stresses and 
impairs efficiency. 

If the steam volumes in the first stages are rela- 
tively small for the rotative speed employed, as would 
be occasioned by the use of high steam pressure or 
low rating, a double-velocity stage impulse element 
may often be employed to advantage, the advantages 
secured being reduction of length, increased diameter. 
reduced pressure and temperature—inside the main 
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cylinder and adaptability for varying overload 
capacity. 

Having fixed the rotative speed to secure proper 
design of the low-pressure stages, and the diameters 
and steam speeds of the high-pressure stages for high- 
est economy, rotor length may become excessive, 
necessitating its division into two parts in order to 
maintain requisite reliability. These parts may be 
arranged either in tandem form, driving a single 
generator, or in cross-compound form, driving two 
generators. When arranged cross-compound it will 
often be found advantageous to increase the rotative 
speed of the high-pressure element, thereby gaining 
reduced physical dimensions, weight and cost without 
sacrifice of efficiency or reliability. The multi-cylinder 
construction is especially desirable in the employment 
of high steam pressures and superheats because the 
high-pressure turbine structure is small and there is 
less danger of stress complications resulting from wide 
temperature differences and no transmission of heat 
through the cylinder walls from high-pressure or low- 
pressure stages. A further advantage in these days 
of increasing steam conditions is that a unit may be, 
designed for a given steam condition ard later be re- 
designed for materially higher conditions, the rede- 
sign being entirely carried out in the high-pressure 
element. 

In units of 60,000 kw. or larger the three-cylinder 
cross-compound construction employing one high- 
pressure and two low-pressure elements possesses the 
advantages of high efficiency and reliability without 
. employing excessively large structures; and has 
greater flexibility than is possible with either of the 
other constructions. This flexibility, since it enables the 
high-pressure element to operate with either low-pres- 
sure element, or either of the three elements to operate 
alone, admirably adapts it for use in systems not yet 
large enough to permit employing a single unit of such 
large capacity. These units may be provided with a 
control mechanism by means of which either of the 
elements may be taken out of service automatically or 
manually, through operation of circuit breakers or 
automatic stop governor, the remaining ones continue 
_ to operate, carrying loads up to the maximum ratings 
of their generators. The low-pressure elements, when 
operating on high-pressure steam direct, may be made 
to carry loads for short periods considerably in excess 
of the rated capacities of their generators. 

Reliability and general operative excellence of a 
large turbine are dependent largely upon the excellence 
of design of details such as the blading and blade 
fastenings, maintenance of clearances and alignments 
under all possible variations of operating conditions, 
bearings and oiling system, control mechanism, glands, 
couplings and protective devices against overspeeding. 

Vibration caused by the flow of steam and by 
vibration of the entire rotor is the chief destructive 
element of all blading when operated under conditions 
of defective balance or alignment. Thickening the 
blade section near its base serves to reduce the ampli- 
tude of its vibration very considerably and to prevent 
concentration of deflection with its attendant crystal- 
lization at the point of attachment, where the ordinary 
blade is weakest. Blades may be lashed together to 
minimize the vibration and maintain uniform spacing. 
Blades up to 4 in. in height may have a single lashing 
near the top, blades from 4 in. to 12 in. may have two, 
and blades above 12 in. may have three. 

To insure maintenance of clearances and alignment 
under all operating conditions, as reductions of steam 
pressure and tota! or partial loss of superheat or 
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vacuum, is difficult but essential, The amount. of 
expansion and contraction due to temperature changes 
is considerable in such large structures and usually 
occurs simultaneously with important stress changes 
caused by varying stage pressures; consequently a 
comparatively slight uneven temperature change or 
unbalanced stress will cause a distortion. 

The introduction of high vacuum, accompanied by 
large diameters in the low-pressure stages, and enor- 
mous exhaust chambers necessitates a considerable 
amount of carefully devised ribbing and bracing, that 
the bearings supported in the exhaust chamber struc- 
tures shall remain concentric with the stationary blade 
or nozzle-carrying elements under all conditions. 

Practically every turbine element contains three 
bearings, two for supporting the rotor and one for 
maintaining longitudinal alignment. The oil-circulat- 
ing system should be designed with special reference 
to positive circulation, effective cooling, straining and 
settling for separation of foreign matter or impurities, 
accessibility for thorough cleaning and longevity of 
the lubricating qualities of the oil. Under normal 
operating conditions the maximum temperature of the 
oil should not greatly exceed 140° to 150° F. 

Since not only continuous service but also constant 
voltage and frequency have become a passion with 


public service companies, and a most commendable. 


one too, the governing mechanism must be extremely 
sensitive, positive and quick to adjust itself to small 
or large changes in load and at the same time be 
rugged, reliable and unaffected by such variations as 
occur in ordinary wear and care. On account of the 
power required to operate the large valves, some form . 
of relay mechanism is necessary. For this the regu- 
lar turbine lubricating oil under suitable pressure has 
proved satisfactory. 

Combination labyrinth and water glands constitute 
an excellent sealing arrangement to prevent leakage 
of steam or air where the rotor shaft passes through 
the casing. They require no adjustments for varying 
load conditions and do not depend on the operation 
of any automatic devices. There is no mechanical 
contact between stationary and rotating parts, and 
therefore no wear. They are extremely simple in 
design, require no special attention, and are as durable 
as any other part of the machine. The simple water 
gland is not adapted to operation at high pressures or 
at speeds much below normal, but a labyrinth enables. 
establishing a vacuum before starting up and reduces 
the pressure on the water gland when the pressure 
against which the gland must seal is high. 

Flexible-pin couplings have important advantages 
over the solid-claw type in that sufficient elasticity is 
provided to distribute the shocks produced by heavy 
short-circuits without injury to the coupling. 

These observations may aid in establishing a deeper 
appreciation of the present and prospective future 
growth of the electric power industry, of the need 
therein of generating units of large capacities, and of 
the fact that such units have been built and are com- 
mercially successful and that there appears to be no 
engineering, manufacturing or economic hindrances to 
their general use. 


The Interstate Light & Power Co. of Galena, IIl., 
a division of the Northern States Power Co., reports 
its largest week's electric energy output for the week 
ended Jan. 24. The total output during these seven 
days was 749,360 kw-hr., with a peak load of 8800 
kw. Previous record »vas obtained at a time when the- 
peak load ;was|-9200, kw. 
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RESEARCH ORGANIZATION FOR THE 
ELECTRICAL INDUSTRY. 


Mr. Fleming Outlines Its Scope, Buildings and Admin- 


istration at Meetings of the English Institution of 
Electrical Engineers. 


A. P. M. Fleming in a most timely paper which 
was considered by the English Institution of Electrical 
Engineers at meetings held in several British cities 
in January described the research organizations which 
industrial firms—particularly the large ones—required 
to establish in connection with their factories. He 
said that while all industries must provide for scien- 
tific research in their plans for future development, 
there was greater scope for research in the highly 
technical industry than there was in any other. He 
outlined the scope of a suitable research organization, 
the features which underlie its effective planning, its 
requirements with respect to staff, the design of the 
necessary buildings, the initial outlay and maintenance. 

He provided data taken from modern laboratories 
in different parts of the industrial world in order to 
give sufficient guidance to those who desired to plan 
the essential features of a research organization for 
themselves. The laboratories, partly or wholly sup- 
ported by industrial firms, were broadly classified ac- 
cording to the particular interests they were intended 
to serve, as follows: 

(1) Industrial research laboratories self-contained 
and serving one particular works. 

(2) Central industrial laboratories each forming 
the scientific focus of an industrial organization com- 
prising several works, often in different industries, 
and linked up by control laboratories at the individual 
works. The function of the central laboratory is to 
conduct research bearing on the manufactures of 
all the works, and that of each control laboratory 1s 
to serve the immediate requirements of the works to 
which it is attached. 

(3) Laboratories planned to serve a wide range 
of interests in various industries in connection with 
isolated problems, such as the Mellon Institute of In- 
dustrial Research, Pittsburgh, or ordinary commercial 
laboratories, such as that of A. D. Little & Co., Boston. 

(4) Laboratories designed to serve the needs of 
one particular industry working on a co-operative 
basis such as the Laboratory of the National Canners’ 
Association of the United States. The laboratories 
of the proposed research associations in Great Britain 
would fall into this class. 

(5) State laboratories carrying out researches oc- 
casionally of an industrial character, but not neces- 
sarily for any particular firm, such as the National 
Physical Laboratory, the United States Bureau of 
Standards and various university laboratories. 

The laboratories referred to in the paper com- 
prised both routine and research work, their combin- 
ation being the policy most likely to be adopted by 
manufacturers initiating research organizations. The 
functions of such a works research organization which 
involved arrangement of the department in a number 
of sections, were classified thus: 

(1) Testing of raw material supplies and the 
establishment of a suitable technical basis for pur- 
chasing. 

(2) Production of new materials or substitutes 
for those already in use, as for instance, high-speed 
tool-steels, improved magnetic sheet steel. etc. 

(3) Investigation of difficulties arising in the 
manufacturing organization. 
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(4) Investigations necessary for controlling and 
maintaining at their proper level technical processes 
in manufacture. 

(5) Development of new and improved processes 
and their establishment on a manufacturing scale on 
most economic lines. 

(6) Development of methods for the treatment 
of factory waste and scrap for by-products. 

(7) Investigation of phenomena required in the 
compilation of fundamental data for designing new 
apparatus. 

(8) Development of new tools, appliances and 
methods of testing; improvement and standardiza- 
tion of those existing. 

(9) Investigations of operating troubles and serv- 
ice for customers. 

(10) Investigations for the information of finan- 
ciers of the possibilities of new projects of a scientific 
character. 

(11) Physiological and psychological investiga- 
tions relating to vocational selection and for deter- 
mining the most efficient means of employing human 
Services. | 

(12) Research in pure science. 

Mr. Fleming said that no hard and fast rule could 
be laid down as to the amount of money that should 
be expended on research. Every undertaking must 
be considered on its own merits and research expendi- 
ture based on the economic needs of the moment and 
the probable requirements of the future. In many 
cases it was the impoverished industry. which stood 
in the greatest need of research. Similarly the small 
concern, though it might not be able to afford expen- 
sive research facilities, could make considerable use 
of those afforded by universities, national institutions, 
and private or commercial laboratories. Then, again, 
the wealthy firm or prosperous industry could main- 
tain an unassailable position through improving by 
research its methods of production, this being ulti- 
mately the only effective method of securing monopoly. 

It was an economic error to assume that the best 
method of increasing profits was, through trade com- 
binations or other means of protection, to increase 
selling price. A much more logical method was to 
bring about greater difference between manufacturing 
cost and selling price by reducing the cost of manu- 
facture. and it was in this connection that the possi- 
bilities of research were unlimited. 

Apart from its value in assisting economic manu- 
facture, the advertising value of research should not 
be overlooked. The knowledge that a manufacturing 
firm employed scientific methods established in the 
public mind a feeling of confidence in the firm's pro- 
ducts. Similarly, this might be a by no means negligi- 
ble factor in favorably influencing investors. 

Mr. Fleming said it was to be hoped that firms 
undertaking research on a large scale would adopt a 
broad-minded policy in regard to the publication 
of a great deal of the results of their work. The 
tendency toward secrecy on the part of most British 
firms had been weakened to a considerable extent dur- 
ing war time, when many otherwise rival firms had 
been engaged upon similar kinds of new work, in 
which each firm could benefit by exchanging its ex- 
perience with other firms engaged in the same produc- 
tion. This exchange of experience and information 
was of the greatest importance in keeping all sections 
of an industry up to date, and in this way an industry 
became much more potent in international competition. 

In staffing a research organization the highest 
economy jwas|secured_ by(obtaining the very best brains. 
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Use of Higher Steam Pressures and 
Temperatures in Power Plants 


Practical and Theoretical Considerations Involved—Their Effect Upon 
Turbine Efficiency, Design and Plant Layout—Abstract I. E. E. Paper 


By J. H. 


ITH the use of steam as a medium for carry- 
\ \ ing the heat contained in the coal from the 

boiler to the prime mover, it 1s unfortunate 
that, with the present knowledge of thermodynamics, 
the greater part of the heat in the coal is lost—a com- 
paratively small portion up the chimney and the 
greater portion in the circulating water, via the con- 
denser. 

It is apparent that in order to increase the heat 
efficiency of a steam plant, whose characteristics are 
that a constant loss is inevitable whatever the temper- 
ature and pressure, it is necessary to increase the 


working range of temperature and pressure. 
The upper limit is perhaps the temperature at 
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which metals rapidly lose their strength, and the ero- 
sive effect which the very hot steam will have on the 
blading of the turbine. The lower limit is generally 
decided by the locality of the power station. A works 
equipped with cooling towers cannot expect to obtain 
a lower bottom temperature than 75° F., and this only 
when the towers are amply proportioned and the 
ground space is not limited. A bottom temperature 
of 80° F. is more to be expected, which will give 28 
in. vacuum or 2-in. absolute pressure. A power 
station located near a cold river or the sea, where the 
temperature of the water during the greater part of 
the year is approximately 55° F., can efficiently be 
equipped with condensing plant designed for 29.1 in. 
of vacuum, i. e., 0.9-in. absolute pressure. With cool- 
ing water at a temperature of 60° F. condensing plant 
for vacua between 28.5 and 28.8 in. can be installed. 
A question that will appeal to all is “Will it pay?” 
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A good case can be made out for a jump to 600-Ib. 
pressure with a total temperature of 700 to 800° F., 
but this will involve a considerable amount of develop- 
ment charges being borne by the undertaking or un- 
dertakings which are the first to adopt such a pressure. 
On the other hand, it appears that practically all de- 
signs of existing apparatus can be so modified as to 
admit of pressure of 350 to 400 Ib. per sq. in. It would, 
therefore, seems that to increase the working range of 
steam without the development of new designs a pres- 
sure of 350 Ib. can safely be adopted. 

When considering any results of tests on high- 
pressure or high-temperature steam generating plant, 
it is essential that the tests on the boiler side and the 
tests on the turbine side be studied separately : further, 
it must be remembered that any results obtained on an 
extra-high-pressure boiler ‘can be obtained and, con- 
sidering the boiler apart from the economizer, sur- 
passed on a similar and similarly equipped low- 
pressure boiler. 

By the aid of the temperature-entropy diagram the 
gain due to increasing the working pressure and tem- 
perature ranges of the substance can be shown with 
advantage. Assuming frictionless adiabatic expan- 
sion, Fig. 1 shows the amount of heat available in 1 Ib. 
of dry saturated steam at a pressure of 100 Ib. per 
sq. in. absolute (327.7° F.) expanding to 14.7 1b. per 
sq. in. absolute (212° F.) and is equivalent to 140.6 
therms per Ib. Figs. 2 and 3 represent the heats avail- 
able per pound of superheated steam expanding from 
305 lb. per sq. in. absolute (736.4° F.) to 1.5 in. 
(mercury) absolute pressure (91.6° F.) and 500 Ib. 
per sq. in. absolute (736.4° F.) to 1.5 in. (mercury) 
absolute pressure (91.7° F.). The amounts of heat 
available are 470.2 therms and 485 therms per Ib. of 
steam respectively. 

The “Mollier” diagram, by means of which prob- 
lems in adiabatic expansion can be graphically solved, 
has total heat as ordinates and entropy as abscissae. 
True isentropic or unresisted adiabatic expansion in- 
volves no change of entropy, and would be shown on 
the diagram by a straight vertical line. As an ex- 
ample, assuming that steam is to be expanded adia- 
batically from 200 tb. per sq. in. absolute saturated to 
I lb. per sq. in. absolute, the amount of heat in the 
steam before expansion can be read directly off the 
chart or obtained from tables in regard to steam, the 
value being 1205.4 therms. Following vertically down 
the chart until the pressure line 1 Ib. per sq. in. is 
reached, it will be seen that the amount of heat still 
remaining in the steam is 866.70 therms, and that the 
steam is 76.5% dry. Subtracting the latter value from 
the former, 1205.4 — 866.7 = 338.7 therms, gives the 
heat drop or the number of therms available between 
the ranges above specified. As another example with 
steam at 350 lb. absolute and superheated 250° F. and 
at a total temperature of 682.4° FE; the initial heat is 
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1 361.2 therms, the final heat amounting to 922.5 therms 
at 1 lb. per sq. in. absolute; the heat drop in this case 
is 438.5 therms. Comparing the two examples, it will 
be seen that there is a gain of 99.8 therms per lb. of 
steam or water, or 29.5% increase in available heat in 
steam at the higher temperature and pressure over the 
lower pressure, while only 12.9% extra heat units were 
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used in raising steam at the higher pressure over that 
required at the lower pressure. ; 

The expansion that takes place in a steam turbine 
is not isentropic and is usually called adiabatic and 
resisted. Due to the friction, reheating takes place 
during the passage of the steam through the nozzłes 
and blades, and the mixture gains in entropy. The 
amount of this gain can be calculated with consider- 
able accuracy by turbine designers, and approximately 
by the user. Mr. Goudie, in his book on “Steam Tur- 
bines,” has calculated a series of curves by which he 
arrives at the “reheat factor” ; these curves are repro- 
duced in Fig. 4 and can be used for multi-stage tur- 
bines and pressures between 150 and 200 Ib. per sq. in. 
The curves are likely. to be low for higher steam 
pressures. 

For a comparison between the cost of running a 
power station at 200-lb. press (gauge) and at 350-lb. 
press, Schedule r has been prepared. It is proposed 
to consider a river-side station, where the water 1s 
suitable for surface condensing. It is proposed to 
install 20,000-kw. sets, and coal is assumed to be 
within a reasonable distance; the cost of the coal, with 
a net calorific value of 10,000 therms per lb., is for 
the purpose of the schedule assumed to be Ios. per ton 
at the works. The incombustible contents of the coal 
would amount to 20%. The average water tempera- 
ture is taken to be 60° F., and the vacuum 28.5 in.. 
with the barometer at 30 in. The overall efficiency of 
the boiler-house plant is assumed to be 77.5%, which 
should be obtained with modern boiler control. 

Turbine makers are not all in accord as to the 
efficiency to be expected from turbines of the size 
under consideration when working on high pressures. 
A well-known firm states that between 200-lb. and 
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350-lb. pressure there will be a drop in ratio efficiency 
of 2%4%% ; other manufacturers state that a turbine can 
be built with the same efficiency at 350 lb., as at 200-]b. 
pressure. There is no doubt that the increased density 
of the steam at the higher pressure will increase the 
internal losses in the turbine. 

Martin, in his book entitled “Design and Construc- 
tion of Steam Turbines,” gives Dr. Lasche’s formula 
for the power absorbed by seal discs as: 


r.p.m.\" dl 
Power absorbed in kilowatts= (= 


d = diameter of wheels in aa 

l = average length of blades in inches: 

V = specific volume of the steam ; 

A = a constant. 
The constant is unity for a wheel carrying one row of 
moving blades, and 1.2 for wheels with two rows. The 
formula is said to be valid for wheel diameters from 
35 in. up to 47 in., and for values of / ranging between 
34 in. and 2 in. 

The author above quoted further states that “the 
resistance offered by a turbine wheel when at work 
is, however, quite different from its resistance when 
motored round; with a wheel at work and with com- 
plete admission there is no true windage due to the 
blades, whilst with partial admission the blades on the 
active arc are also free from windage.” 

In view of the above and the difference between 
the views of experts, it will be advisable to look ahead 
and anticipate that the efficiencies of turbines of the 
size under consideration will be improved in the near 
future. For the purpose of the calculations a turbine 
ratio efficiency of 8067 is assumed, at both 200-lb. and 
350-lb. pressure with the steam superheated 150° F. 
and a constant vacuum of 28.5 in. An alternator of 
20,000 kw. capacity can no doubt be built to give an 
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efficiency of 97% at unity power-factor, thus making 


the turbogenerator ratio efficiency 0.80 X 0.97 = 
77.6%. Assuming bearing and other friction losses 


to absorb 2% , the internal efficiency ofsthe turbine will 
amount to 827 


to 
0 E) 
A 


Schedule I shows the comparisons of coal, steam 
and heat consumptions for a 20,000-kw. machine“run- 
ning under the conditions mentioned, at 200-lb. and 
350-lb. pressure by gauge at varying superheats; also 
at 500-lb. absolute and 268° F. superheat, at which 
pressure and superheat the total temperature will be 
736.5° F., about the maximum temperature at present 
recommended for the materials now being. used in 
turbine construction. Schedule I shows that the cost 
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for coal when generating 175.2 million kw-hr. with a 
load-factor of 100°% will be $313,800 at the higher 
pressure (superheat 250° F.), and $337,000 at the 
lower pressure with corresponding superheat. This 
is a saving of $23,200 per 175.2 million kw-hr., or 
0.0133c per kw-hr. Unfortunately, a load-factor of 
100% is impossible, and the conditions under which 
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power stations are operated must be considered before 
even an approximate estimate of working costs can be 
arrived at. 

An annual load-factor of 50% may mean full load 
for half the number of hours in a year, or anything 
between this and half load for the full number of 
hours in the year. 

In order to avoid having to assume a curve of load 
and the necessity of calculating the consumptions at 
partial loads, a method of computation generally 
adopted for calculations of this nature, and one which 
is sufficiently accurate for this purpose, is to assume 
that the ratio of the station output to the total coal 
consumed is in accordance with Willans’ law, i. e., a 
straight line. 
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Fig. 5. 


per day 


Fig. 5 is plotted from results obtained at one power 
station for a number of days during the year 1917, 
with the station conditions 180 Ib. per sq. in. (gage); 
100° F. superheat; 28 in. vacuum; 30 in. barometer. 
On this curve the weight of coal used is shown to be 
60,000 Ib. per day plus 2.32 lb. per unit generated. The 
quantity of coal per day, i. e., 60,000 Ib., is the no-load 


. consumption of the works, and will include the no-load 


consumption of one turbo-generator. In order to 
inake the calculations as simple as possible, it 1s pro- 
posed to deduct the no-load consumption of one ma- 
chine (5500 lb. of steam per hr.) from the works’ 
no-load consumption, and to assume an evaporation of 


OS 


SCHEDULE I—ABSOLUTE PRESSURE AT TURBINE EXHAUST, 1.5 IN. (Hg.) (91.7° F.), CONDENSATE TEMPERATURE, 85°F 


Steam pressure at turbine ... 


Superheat of steam at turbine, ° F. 100° 150° 200° 
Total temperature of steam at tur- 

bine, SP padi N ieee daw Ces es 487.9 537.9 587.9 
Total heat in steam from 32° F., 

therms per Ib..............-.0008- 1,265.0 1,293 1,319 
Heat drop per lb. of steam, therms. 379.1 391 403.4 
Ratio efficiency of turbogenerator.. 77.1% 77.6% 78.5% 
Internal efficiency of turbine....... 81.5% 82% 83% 
Steam consumption of turbine, Ib 

per kw-hr. .....ssesssseosesssoeo 11.7 11.25 10.8 
Total steam consumption of tur- 

bine, Ib. per ħr.......sesssosseseo 234,000 225,000 216,000 
Heat rejected to condenser from 

32° F., therms per Ib............4- 947 £273 984 
Ratio of circulating water to steam 

condensed ......... cece cece cc enece 44 45 46 
Circulating water. quantity, g.p.m. 1,029,600 1,012,500 993,600 
Power for circulating pumps, b.hp. 163 160 157 


Power for air and condensate ex- 
traction pumps. b.hp............. 89 86 83 


Power for boiler feed pumps, bhp.. 194 100 96 
Power for induced draft fans, b.hp. 222 220 220 
Power for small auxiliary motors, 

DHD: wick caex vei ereh aes seta GAs 57 56 55 
Total power for auxiliaries, b.hp... 635 622 611 
Total power for auxiliaries, kw..... R30 515 510 
Net output to bushars, kw......... 19,470 19,485 19,490 
Heat in steam from temperature of 

hotwell, therms per Ib............ 1,212 1,240 1,266 
Steam consumption per effective 

SAY 6 1D: cid-cevaterswehs sang ans 12.01 11.55 11.09 
Pounds of steam evaporated and 

superheated per 1b. of coal, Ib.,.. 6.40 6.25 6.12 
Coal consumption per effective 

KWe-hr De. i oc eee i eee ose 1.88 1.85 1.82 
Cost of coal at $2.40 ver ton. gene- 

rating 175.2 x 10° kw-hr. in dol- 

E a. Vikas ete eee aeks ere Scie 356,000 351,000 346,000 


->————215 lb. per sq. in. (abs.) 


500 1b. per 

7777-365 lb. per sq. in. (abs.)—-—-——s rere 

abs. 

250° 300° 50° 100° 150° 200° 250° 300° 268 
637.9 687.9 486.4. 636.4 686.4 636.4 686.4 736.4 736.4 
1,345.5 1,371 1,249 1,278.5 1,307 -.1,335 1,368 1,389 1,382.7 
416.1 429.2 402.4 415.4 428.7 442.2 456 470.2 485 
19.0% 79.5% 75.5% 76.9% 77.6% 78.4% 78.9% 80% 80.2% 
83.4% 84.0% 79.8% 81.3% 82.0% 82.8% 83.4% 84.5% 84.6% 
10.4 10.0 11.3 10.7 10.28 9.86 9.5 9.15 8.89 
208,000 200,000 226,000 214,000 205,600 197,200 190,000 183,000 177,800 
998 1,010 925 940 955 969 983 991 972.7 
46.5 47.0 43 44 45 45.5 46 46 44 
967,200 940,000 971.800 941,600 925,200 897,200 874,000 840,000 785,000 
153 149 154 149 146 143 138 133 124 
80 TT 86 82 80 77 74 72 70 
92 §9 166 157 151 145 140 135 177 
216 212 218 212 207 203 200 195 186 
54 51 61 AR 57 55 54 54 56 
595 578 685 658 641 623 606 589 613 
495 485 565 540 530 515 500 48h 510 
19,505 19,515 19,435 19,460 19,470 19,485 19,500 19.515 19,490 
1,293 1,318 1,196 1,226 1,254 1,282 1,310 1,336 1,329.7 
10.67 10.25 11.62 11.00 10.65 10.12 9.74 9.39 9.124 
6.0 5.9 6.48 6.32 6.2 6.05 5.90 5.8 5.83 
1.78 1.74 1.80 1.74 1.70 1.68 1.65 1.565 


1.62 


336.600 329.500 340,800:(331\600_323,900_317,500..313,900 311,500 293,200 
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6 lb. of water per Ib. of coal, and to call the figure so 
obtained the works’ standing loss. 

60,000 X 6 — 24 = no-load consumption of 
works in pounds of steam per hour = 15,000 
lb. of steam per hour. 

Deduct the no-load consumption of one machine 
= 15,000 — 5500 = 9500 Ib. of steam, 
and 95006 = 1583 lb. of coal per hour. 


i. e., 1583 lb. of coal per hour. 
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not in the best condition, it will be advisable to add 
5% to the figures obtained for the load consumption 
and 5% to the no-load loss of the turbine, thus making 
the consumptions and costs as below: 

Maximum load of 20,000 kw. 


and 50% load-factor 87.6x10° 
units per annum. 


Work standing loss in tons of 


200 Ib. pressure, 359 lb. pressure, 
250° superheat, 250° superheat, 
28.5 in vacuum. 28.5 in. vacuum. 


Steam pressure at turbine, lb. per sq. in. abs 
Superheat of steam at turbine, ° F 


Total heat of steam (from 32° F.), therms per Ib 
Atsolute pressure at turbine exhaust, inches «(Hg,) 


Ratie efficiency of turbine and alternator 
Internal efficiency of turbine 
Steam consumption of turbine, Ib. per kw-hr 
Total steam consumption of turbine. Ib. per hr 
Heat rejected to condenser (from 32° F), therms per lb 
Ratio of circulating water to steam condensed 
Circulating water quantity, g.p.h 


Power for circulating pumps, b.hp 
Power for air and condensate extraction pumps, b.hp 
Power for boiler feed pumps, RD 

lower for induced draught fans, b.hp 


Total power for auxiliaries, b.hp 
Total power for auxiliaries, kw 
Net kilowatt output to busbars 
Steam consumption per effective kw-hr., Ib 


Coal consumption per effective kw-br., 1 


COAL coreia a LONE a E eaa 6,200 6,700 
e ° No-load consumption of turbo- 
_ To arrive at an estimated figure for the power sta- _eenerators in tons of coal... 15,100 15,314 
1 1 + 4 oad consumption of turbo-gen- 
tions under discussion, it is proposed to assume that Be te E A 65,200 59,867 
the standing loss of the station designed for 200 lb. a a E 
E . Ot al! ieee wxdiead we oor cae: ; ; 
will be the same as for the power station referred 10}. Bound of cael per unition ates 
It will be fair if the rt!" pani Se E er en i 2.211 i 2.994 
e 8 otal cost at $2.4 er ton...... 13,000 94.6 
same basis is taken for the plant at 350 Ib. pressure, Cost of coal per unt. IUN n 059e 0.056c 
SCHEDULE II. 
eb RES CEES eee Ree es Bee ROR S we eee ae 215 365 590 
So bpd rer ond ol sores ase eke E S EN E eta aia ava tel wk WER A aes a A A 300 251.6 219.4 
Cog sean at aaah Uti tal eee Aaah ae le a cect dhs Bes ghia wed 688 688 688 
TETEE tate anno aie ete a oie E ee ae be 1,371.2 1,363.2 1,356.0 
ke ge, Oh ace Sew & Vad Dae AE Oe ee ee 0. 0.9 0.9 
Heat drop per Ib. of steam, therms........... ccc ccc ccc cence eee ecavecseeeuves 454.9 480.7 495.4 
PEE hens as hah ates dk Go anche Bora te hee tag: be Biers Guared A 79.5% T90% 78.6% 
Bre tal Woe ane he ee ncaa a teas ie EE a Sola aleve intel! wea aint te guar eee oe 84.0% 83.4% R3. 0% 
E E E E E E BO TEA E S E 9.46 9.00 8.77 
eWeek ats SAB BG A E adh Se EE E anh ata eae 187.600 180,000 175,400 
at Bh gl A Sa vir Soh Beat awk ae aden etary 945 962 945 
See OCS Dee Seabed Bee Bean wee es § 80 
ad gy Ba E Sotes ol Ge att a6 Klee ia ea Sree Aw Ue Re ewe eee 1,520,000 1,460,000 1,350,000 
PS ea eb E Be ee ais Wah RAE bE Wa Oe eee 249 230 215 
Chee ari eee UIE te ae, egal Wi Begawan aden 92 90 88 
gear uate E S E E ee al aie oat Bi ae God E E AN s4 133 180 
Prt fans: DND. arsine aea Bie a a a a a a Mos 197 187 182 
Power for small auxiliary motors, bp... ...... ce cc ee eee cee cee cece eeceee 62 64 66 
i a ds Uganda at igs AR Ob a EAE avr ee aides 5 Maa ee tae oS Sta Saher Ghat ake reas acter 675 704 731 
Be Re ale eet ee, ward eens ate TAE a ee TE Bee GAS ee ees r60 580 605 
E he oe a EE AIEE E A A A E a S E AE A Ves 19.440 19.420 19,395 
Heat in steam from temperature of hotwell, therms per Ib..............ccccecceeees 1 er er i 
tae Uta tesla Pa BSR E E th deere a aha pier, aaah Ng 9.7 9. 9.04 
Pound of steam evaporated and superheated per Ib. of coal........... 0... cece eee eee 5 83 5.86 5 89 
BEd vale igi etd alps a sane Satan ee ed nar hoe ble Da aS te Ga 1.67 1.62 1.536 
Cost of coal at $2.40 per ton, generating 175.2 X 10° Kw-hr....... cece eee eee $317,510 $308,300 292,000 


with 8% added to the works’ standing loss represent- 
ing roughly the higher temperature of the steam at the 
higher pressure. Standing losses must be approxi- 
mately proportional to the top temperature, as this 
affects radiation, boiler exit losses, etc. 

For a 20,000-kw. set the no-load consumption will 
be approximately 22,000 Ib. steam, or 3666 lb. of coal 
per hour. These figures plotted in conjunction with 
the steam consumptions shown in Schedule I give the 
fotal steam consumption at any load as 


A further schedule (No. II) has been prepared, 
showing comparative coal costs of riverside stations. 
working at 

200 Ib. per sq. in. (gage), 300° F. superheat, and 

350 lb. per sq. in. (gage), 250° F. superheat, and 

485 lb. per sy. in. (gage), 220° F. superheat. 

All the efficiencies and calorific values used in pre- 
paring Schedule I are used in preparing the schedule- 
above mentioned, so that they are directly compar- 
ative. 


SCHEDULE III. 


+ 


Total heat of steam (from 32° F.), therms per Ib................. 


Heat drop per lb. of steam, therms 


Power for circulating pump. b.h 


sae evnaenaeezr eect ee ee ses toss erenesv seve 


Ratio efficiency of turbo-alternator....... ccc ccc cc cece cee eee cease 
Steam consumption per Kw-hr. IbD......... cece eee ee cece eens 
Heat rejected to condenser, therms per .D.........ec cece cece cece 
Ratio of circulating water to steam...... ccc cee eee eee ee eens 
Total power required for auxiliaries, KW............c cece eee eee ees 
Pound of steam per kw-hr. on busbarS.......... cece cece eee eeee 
Pound of coal per Kw-hr. on busbars.........-. ccc cece eee eee eeee 
Cust of coal at $2.40 per ton per 175.2 X 10° kw-hr................ 


21° Ib. per sq. in. abs. 3635 Ib. per sq. in. abs. 


250° F. superheat, 250° F. surerheat, 
28 in. vacuum. 28 in. vacuum. 
E alles E dat i crete 1,345.3 1,383 
Pees OS wee a eee 401.3 441.6 
SARC terse bse ar ow es Weert 7966 78.9% 
Sain Sout ate aN: Sng it oy 10.75 9.85 
inal Oa arabe Kaa ene eS 1,011.5 996 
gill oa tors tarot arate es, 63.5 €2 
E ex Gig Miata Listed 432 395 
AE EE E E 730 700 
bite tee ae see eee 11.1 10.2 
EEE S 1.79 1.675 
E E E T $340,800 $317,500 


Circulating water at 80° F. discharged from condenser at 96° F. Efficiency of to‘ler house, 77.5%. Coal with a net calorific: 


value of 10,000 therms per Ib. 


The head against which the circulating pumps have to work is taken to be 50 ft. 


22,000 lb. + 9.54 Ib. of steam per kw-hr. . 
for the plant operating at 200-lb. pressure, and 

22,000 Ib. + 8.6 lb. of steam per kw-hr. 
and 3729 lb. + 1.45 lb. of coal per kw-hr. for the plant 
operating at 350-lb. pressure and 250% superheat. 

In order to allow for changing over, for the period 
when two or more machines are temporarily running 
together at partial loads, for reduced efficiency in the 
boiler house due to adverse circumstances, and for the 
necessity of sometimes running the plant when it is 


Schedule III shows the coal required, and power 
for auxiliaries, for a cooling-tower station working 
between 200 lb. per sq. in. gage, 250° F. superheat,. 
and 350 Ib. per sq. in. gage, 250° F. superheat exhaust- 
ing against a back pressure of 1 lb. absolute pressure. 

Schedule IV gives the relative steam consumptions 
with steam at a temperature of 688° F., 215 Ib. per 
sq. in. gage, 265 lb. per sq. in. gage, and 315 Ib. per 
sq. in. gage, exhausting against a back pressure of 
1.5 in. of mercury or 28.5 in. vacutm. 


250 ELECTRICAL REVIEW 


With regard to the practical difficulties, it is but to 
be expected that before pressures of 500 or 600 lb. 
per sq. in. are adopted, a radical departure will have 
to be made in present boiler construction. AH square 
boxes and headers will be eliminated, the drums and 
tubes will be smaller in diameter, and the design of 
the boiler made more elastic. The type of boiler will 
no doubt assume the appearance of a flash boiler, with 
practically no steam or water reserve, and fired by gas 
on the surface-combustion principle. For more mod- 
erate pressures, up to 350 lb. per sq. in., the existing 
type of boiler can be modified and successfully used. . 

With higher steam pressures the temperature of 
saturation is raised, and, due to this, greater care must 
be exercised in the quality of the water used for the 
boiler feed. A feed water that 1s perfectly satisfac- 


SOLUBILITY CF GASES IN WATER. 


Volume of gas [0° C. and 760 mm. (mercury)). d’ssolved by 
one voiume of water at the temperature indicated if the par- 
tial pressure of the gas ts 760 mm. (mercury). 

Water 


tempera- of H* CO.t N? Air® 
ture. 

C. 

IOS ns oY 0.02608 0.01699 0.665 0.01380 0.01606 
eee 0.02440 0.01666 0.592 0.01271 = ....... 
J00.’ @.02306 0.01644 0.530 0.01182 0.01583 
ABP omc od 0.02187 0.01624 0.479 0.0111} 8 3=—s a... se 
30°., 0.02090 0.01608 0.436 0.01061 0.01418 
| 0.01946 0.01600 0.339 0.01000 0.01247 
TORE 0.01533 0.01600 0 0 0.01216 
RO. sausai 0.01761 0.01600 aaa ‘n’ 0.01156 
A aera 0.01723 O.OL6NO ci... vee wee 0.01126 
Ct ee 0.01700 0.01600 wi... ‘ane 0.01105 

"Winkler. tBohr and Bock. 


evlinder machine, with a flexible claw-type coupling 
between the cylinders and a thrust bearing for each 


SCHEDULE IV. 


Steam pressure at turbine, lb. per sq. in. ab..................020- 
Total temperature of steam at turbine, ° F....................0.. 
turbine? VE oie ee hs i eae al es Gana 
Total heat of steam (from 32° F.), therms per Ib................ 
Absolute pressure at turbine exhaust, inches (Hg.)...............- 
Heat drop per lb, of steam, therms........0.. ccc cece ce ee ee eens 
Ratio efficiency of turbine and generator ........... ccc eee eee eee 
Steam consumption of turbine, Ib. per Kw-hr........-.. cece ee wees 
Totai steam consumption of turbine, Ib. per hr...... 2... cee ee ee ee 
Stcam consumption per effective kw-hr., Ibo... 0... eee eee eee 


Superheat at 


Ce ee E EE 215 265 O15 
tte ie Blin che ae ee hth, Soe 688 688 688 
eee rear ee 300 281.6 265.6 
che Ai ea He ek ees ae Ate 1,371.3 1,368.6 1,365.9 
Soe eee re er 1.5 1. 1.5 
et ee ere ee re 429.0 440.3 449.1 
ee EEE 79.5% 79.1% 79.056 
jaa Daeg ancien a EEE 10.023 9.82 9.65 
ghee tnt anid ean ie aN 200,460 196.400 193,000 
aE a ar e Raters ete g 10.3 10.10 9.94 


Fae a 


pRa ee 


tory at 380° F. in a modern tubular boiler might be 
quite unsuitable for use in a flash boiler. The quan- 
tity of air, CO., and oxygen will have to be kept down 
to a minimum, and also the non-soluble salts which 
are generally in the water discharged from an ordi- 
nary lime-soda water softener. A natural develop- 
ment and one which is already taking place is to heat 
the feed water under atmospheric pressure by means 
of live or exhaust ‘steam in order to drive off the 
entrapped and dissolved gases as much as possible. 
The accompanying table shows that it is necessary to 
raise the temperature of the water to 100° C. before 
the quantity of air in the water is appreciably reduced. 

The source of water for use in high-pressure plants 
will have to be carefully traced, and the treatment of 
the water should be such that a minimum of unsoluble 


cylinder. For verv large sets, above 50,000 kw., the 
cross-compound turbogenerator will no doubt be used, 
the high-pressure turbine being attached to a generator 
and the low-pressure turbine to another generator. 
Each set can then be run at its most suitable speed, 
with resulting high efficiency. This arrangement will 
no doubt lead to re-heating the steam after it leaves 
the high-pressure turbine and before entering the low- 
pressure machine. 

The steam pipes to be used in a station where both 
high pressures and high temperatures are employed 
will have to be very carefully designed. 

The question of expansion at higher temperatures 
will be of the utmost importance. For example, take 
the case of a steam pipe roo ft. in length, and assume 
that the pipe had been erected at 60° F. It will be 


SCHEDULE V. 
Showing coal consumption, cost*‘of coal and the amount of capital that can be expended to absorb the estimated saving per $7.6 
million KW-nh. 


500 Ib. per 
Steam pressure 066 eee wwe sae sew owes r——215 lb. per sq. in. (abs.)——, -——— — 36d lb. per sq. in. (abs.)——————_, su. in. 
(abs.). 
Suüuperheat: (oF s55260 boo Pend wer nad tae eee 100 150 200 200 300 50 100 , 150 200 250 300 268 
1. Coal consumption (ib.) per effective kw- 
hr. at 100% load-factor and no station 
TOSSES) iia ob want fiasco ced Gale le bel ates Ae A 1.88 1.85 1.82 1.78 1.74 1.8 1.74 17 1.68 1.65 1.62 1.56 
2. Coal consumption (1b.) per Kw-hr. de- 
livered to busbars at 50% load-factor.... 2.32 2.28 2.24 2.211 2.18 2.22 2.18 2.15 2.11 2.102 2.06 2.0 
3. Annual cost ($) of coal at $2.40 per ton 
per 87.6 million kw-hrs. at 50% load fac- 
TOL ho ata eas whole eee sala Slee eae sa as 221.000 217,000 213,000 211,000 207,000 211,500 207,500 22,100 201,400 200,000 196,200 190,400 
4. Estimated saving ($) per 87.6 million 
kw-hrs., taking 215 Ibs. (abs.), 100° F. 
superheat aS GatUM..... cece eee esens cee eee 3.580 7,470 9,790 13,670 9,190 13,190 16,600 19,400 20,500 24,150 30,350 
§. $ capital that can be expended for annual 
payments to absorb amount shown in 
line 4. Life of plant 15 years, and com- 
pound interest at the rate of 5%......... seen 37,300 78,000 107,000 142,500 95,500 137.350 172,600 201,000 213,400 256,500 316.400 


salts remains in it after treatment. The purer the 
water the greater affinity it has for air, CO., and 
oxygen, and every care should be taken that it is not 
exposed to the air between the condenser and the 
boiler. In order to avoid such exposure to the air it is 
suggested that the feed pump should be an extension 
of the condensate pump and the condensed water 
pumped direct into the feed line. i 
The natural development of the turbine for higher 
pressures appears to be in a line with Parsons two- 


found that at a temperature of 388° F., equal to steam 
at 200-lb. gage saturated, the expansion is 2.59 in.. 
while at 786.6° F. equal to steam at 600-lb. gage, and 
300° F. superheat, the expansion is 5.75 in. 

The expansion given can be readily taken care of 
if the designer can insure that the expansion would 
always take place lengthwise in the pipe range. Un- 
fortunately, taking a boiler off a range will cause a 
considerable cross-strain to the main header, due to 
the connecting pipes cooling downjand contracting. 
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Outline of Factors Governing Eco- 
nomical Boiler Operation 


Combustion, Loss Due to Excess Air, and Losses in Burn- 
ing Coal —Accounted For and Unaccounted For Losses 


By ROBERT JUNE 


Mechanical Engineer. 


This article is the second of a series on power plant management. 


These articles wll discuss the various important phases 


of power plant management, factors that affect efictency and economy. The power plant manager or superintendent reading 
this series will obtain a consecutive series of informative articles that may be educative for many, and in any case will serve 
to remind of the many factors in power plant operation requiring consideration. 


under which central stations have had to be 

operated has been relaxed—that is, theoretically. 
Actually, the amount of slack which has developed 
in the driving mechanism of industry to date, is neglig- 
ible. The war has nearly doubled our economic re- 
sources, having added 7,000,000 trained workers, and 
countless new blast furnaces, steel plants, textile mills, 
agricultural machinery factories, plants for preparing 
food, shipyards, etc., to our industrial equipment. 
These workers and this equipment must necessarily 
be kept at work to supply a world-wide shortage of 
goods. 

This means that the coal situation will continue 
acute. There is no prospect of our mining more than, 
or as much, as we can use during the current year. 
Coal must still be conserved and the place to conserve 
itis the boiler-room. In order to get at a thorough 
understanding of our problem, let us see what happens 
when we throw a shovel of coal into the boiler furnace. 

Coal and air, the raw materials of combustion, are 
composed of a number of elements, which must be 
taken into consideration in arriving at an understand- 
ing of the cause of waste. Coal consists largely of 
carbon, hydrogen, oxygen, sulphur and earthly mate- 
rial or ash. Air is made up principally of oxygen, 
nitrogen and water vapor. In the furnace, these ele- 
ments behave in the manner in Table r. 

If carbon and oxygen are brought together at 


r T HE war has been won, and some of the tension 


TABLE I 

a g JO gT Tr)? 

ie Er i ef. ere 
eS 5o og 2E ©.3. 
weal = aS af og Dm > eL 

g= S ad 9 -g “e ote 
T- 29 sO ER 3 Fk FU me 
wm T & ze ba s A2 =C 
ES 7E a ER Sen OTe Z Er 
22 a> SE Sk EL? Eso GESE 
z9 pa z4 Oo < bc. qn bes Own 
Carhon C burns CO. 2.66 11.57 14.000 
Hydrogen H burns H: 8.0 34.80 62,000 
Oxygen O doesn't burn .... T Cue eua 
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a high temperature, 12 parts of carbon will unite with 
32 parts of oxygen to form 44 parts of carbon dioxide. 
which means that 224 Ib. of oxygen are required to 
burn 1 Ib. of carbon to carbon dioxide. 

Our only source of oxygen is the air, which is com- 
posed of 23% of oxygen and 77% nitrogen by weight, 
so that to supply 1 lb. of oxygen to the coal it is neces- 
sarv air as follows: 


100 


= 4.35 Ib. of air. 
23 


77 
which includes — == 3.35 lb. of nitrogen. 
2 

In order to ae completely 1 lb. of carbon, 23% Ib. 
of oxygen are required and 324 lb. of carbon dioxide 
are formed. 

As 3.35 1b. of nitrogen are introduced with every 
pound of oxygen, it follows that for 224 Ib. of oxygen, 
8.92 lb. of nitrogen are used. 

The result of burning 1 lb. of pure carbon in air 
is therefore 

3.67 1b. of CO, 
8.92 lb. of N 


12.59 lb. of flue gases. 

As the ash in coal requires no air, and hydrogen 
is present in but minor quantities, the theoretical 
amount of air required to burn carbon is approxi- 
mately that required for the complete combustion of 
coal—that is 12 lb. of air in a perfect furnace. 

In the actual furnace it is necessary to supply more 
than the theoretical amount of oxygen. The percent- 
age of excess air depends upon the size and character 
of the coal, kind of furnace and grates, depth of fuel 
bed, method of firing, draft and other variables. But 
it may be set down as an axiom that where much over 
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40% excess air is used for combustion, there is some- 
thing radically wrong. 

The cooling effects of various percentages of ex- 
cess air are indicated in Table II. 

So far as concerns the efficiency of steam produc- 
tion, it would make no difference at all what the temp- 
erature of the fire was or whether 12 or 120 Ib. of air 
were used for each pound of coal, so long as the fuel 
was completely burned and the boiler surface large 
enough to absorb all the heat in the gases. With an 
ideally perfect boiler that could absorb heat from 
gases until they were cooled down to air temperatures, 
it would be immaterial how much air had been used 
to burn the coal, or what the temperature of the gases 
was, because all their heat would be absorbed. Un- 
fortunately, it is not only impossible ut impracticable 
to build boilers of this kind. Heat cannot be absorbed 
effectively by a boiler from flue gases which are much 
cooler than 500 to 600° F. Furthermore, this tempera- 
ture is usually required to produce the necessary draft, 
and unless the quantity of gas is kept down to a small 
volume the draft will be impaired because of the fric- 
tion loss due to the resistance of fuel, boiler and 
chimney. 

With the actual boiler then, it makes a great deal 
of difference whether 12 or 120 Ib. of air are used to 
burn 1 Ib. of coal. In one case 13 lb. of hot gas are 
going up the chimney, and in the other case 12r Ib. 
These hot gases are the chief “waste product” of the 
boiler plant or steam factory and they constitute the 
largest item in the total waste of 40% occurring in 
the average plant. Evidently the loss due to heat 
carried away by this waste product, is reduced by tak- 
ing the minimum amount of air. But just as the fac- 
tory manager must keep tab on his waste in order to 
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eliminate it, so must the engineer measure the amount 
of his waste product in order to take steps toward 
its reduction. The amount of chimney gases per 
pound of coal is obtained by measuring CO, or carbon 
dioxide; the heat in each pound of these gases is 
measured by their temperature. All of the important 
causes of loss in a boiler plant will be considered 
briefly and their extent pointed out, and, if possible, 
how much each loss may be reduced. 


Heat Losses 1N BURNING COAL. 


A boiler, in order to utilize the heat of combustion 
of the fuel must be free from radiation and leakage 
losses, the fuel must be completely oxidized, and the 
products of combustion must be discharged at atmos- 
pheric temperatures. Commercially such conditions 
are unobtainable, hence complete utilization of the heat 
generated is impossible. A boiler which utilizes 83% 
of the heat value of the fuel is exceptional and an 
average figure for very good practice is not far from 
7790. The various losses including the heat utilized 
by the boiler, constitute the commercial “heat balance.” 
The losses considered are: 

Loss in the dry chimney gases. 

Loss due to incomplete combustion. 

Loss of fuel through the grate. 

Superheating the hygroscopic moisture in the air. 
Moisture in the fuel. 

Loss due to the presence of hydrogen in the fuel. 

. Unburned fuel carried beyond the combustion cham- 
ber in the form of soot or smoke. 

&. Radiation and minor losses. 

Some of these losses are preventable. 
inherent, and cannot be avoided. 


Loss IN THE Dry CHIMNEY GASES. 


This is usually the greatest of all losses. The type 
and proportions of the boiler and setting, and the 
driving rate, are factors which govern it. The amount 
of heat carried away, under varying conditions, is 
shown graphically in Fig. 1. 

It will be noted that the extent of air dilution 
and the temperatures at which the gases leave the 
boiler, indicate the magnitude of the loss. Flue temp- 
eratures less than 450° F., are seldom experienced 
except in connection with economizers, and as the air 
dilution is ordinarily well over 40%, the loss from this 
cause may range from 8 to 40% of the total heat ' 
generated. 

The amount of this loss can be cut down by reduc- 
ing the weight of the heat-bearing gases, by only ad- 
mitting to the furnaces the minimum practical amount 
of air, by preventing leaks in the furnace setting, and 
by reducing the temperature of the gases, by keeping 
the fire surface of the boiler clean through the use of 
mechanical soot blowers. 

CO, analysis apparatus is invaluable in determining 
this loss and furnishing a basis on which to lessen it. 


Loss DUE TO INCOMPLETE INCOMBUSTION. 
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Others are 


If the volatile gases are not completely oxidized, 
as when the air supply is insufficient or the mixture of 
air and gases is not quite thorough, some of the carbon 
may escape as carbon monoxide. Some of the hydro- 
carbon may also pass through the furnace without 
being burned. The presence of even a small amount 
of carbon monoxide (CO) in the flue gas is indicative 
of appreciable loss, as will be seen from Fig. II. 

If the furnace is properly designed, these losses 
may be reduced to an almost negligible quantity by 
careful operation: With a good and even fire bed, 
having a thickness suited: to the effective draft, only 
traces of CO, hydrogen, etc.;,should be found. If the 
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losses exceed 2%, there is something wrong and pains 
should be taken to find out whether the trouble 1s due 
to poor design or careless firing, so that it can be 
eliminated. | 


Loss or FueEL THROUGH GRATE. 


In average practice the unconsumed carbon found 
in the ash pit ranges from 15 to 50% of the total 
weight of dry refuse depending upon the size and 
quality of coal, type of grate and rate of driving. 
This loss of fuel runs from 1.5 to 10% or more, of 
the total heating value. Although various attempts 
have been made to assign an average percentage to 
this loss, they have been without result or value. 
Numerous tests of recent mechanical stoker installa- 
tions have indicated losses ranging from 1.5 to 5% 
of the heat value of the coal at normal driving rates. 

This loss can and should be reduced by proportion- 
ing the grate openings to suit the size of the coal 
burned, careful handling of the fire, and, when prac- 
ticable, the substitution of free-burning for caking 
coals. 


Loss DUE To SUPERHEATING MOISTURE IN AIR. 


This loss is, in the main, a minor one, ranging 
from 2 to 4%, except on hot, humid days or at plants 
located at points of excessive rainfall or near the sea 
coast. As it cannot be controlled, except as excess 
of air is controlled, it is not discussed further. 


Loss DuE To MOISTURE IN FUEL. 


If present in large quantities, moisture in the fuel 
represents an appreciable loss in economy, since the 
heat necessary to evaporate it into superheated steam 
at chimney temperature is lost. Firemen occasionally 
wet coal to assist coking or reduce dust, but moisture 
thus added necessarily reduces the theoretical furnace 
efficiency. | 

Under certain conditions, wet coal may give a 
higher evaporation than dry coal, that is, through 
a purely mechanical action, the moisture may assist 
in packing the coal, thus reducing the loss through 
the grate, or in cases of thin fires, reduce air excess. 
The occasions when the application of the hose to the 
coal pile is warranted are of limited frequency, how- 
ever, and firemen should be under strict instructions 
never to apply water without the specific consent of 
the boiler-room foreman. 

It follows, from what has been said, that coal 
known to be high in moisture should not be purchased 
without adjustment of prices to compensate for low- 
ered efficiency. 


Loss DUE TO PRESENCE OF HYDROGEN IN THE FUEL. 


That part of the hydrogen in fuel, which is in a 
free state, burns to water, and in so doing, liberates 
62,000 B.t.u. per pound. Unfortunately, all of this 
heat does not become available for producing steam, 
since the water formed by combustion is discharged 
by the flue gases as superheated steam, at chimney 
temperature. This loss is inherent. With anthracite, 
it approximates 2.59 of the heating value, and with 
bituminous, 4.5%. 


Loss DUE To VISIBLE SMOKE. 


The loss due to smoke is very visible, but it cannot 
be weighed or measured and is generally over-esti- 
mated. Smoke consists of carbon in a flocculent state, 
and ash mixed with the products of combustion. 

The losses due to visible smoke seldom exceed 1%. 
It must be remembered in considering this loss that 
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a smoky chimney does not necessarily indicate an in- 
efficient furnace. Paradoxical as it seems, a smoky 
chimney may be much more efficient than one which 


d wolf |I III III IIIT 
q2 [J tT iT ttt ttt tt tt tT 
Ñ aaa eee eee ee -17% 
> a a a 
x ERDAN K 
: TA Tsz y 
8 ATT 
` ATE 
N TTT asx X 
~N ae |_| W 
N ] -12% U 
V.. A axe 
a Y 
S i -10% & 
9 A A 
9 | £ -9% È 
AY ro 8% Q 
a ANAT |-7 5 A 
M {| ]$67 
q CTH 5. § 
> 6 ma 
BH nee poe 
à Illi desea 
> 1-2 % N 
V 
“v -7 
N E 


PERCENT OF CO IN FLIIE GAS BY VOLUME 
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is smokeless; that is, a furnace operating with mini- 
mum air supply may cause dense clouds of smoke and 
still give a higher evaporation than one made smoke- 
less by a large excess of air. There will, of course, 
be some loss due to carbon monoxide, unburned hydro- 
carbons, and combustible in soot in the former case, 
but this may be more than offset by the excessive 
losses caused by the heat carried away in the chimney 
gases in the latter. The amount of combustible in the 
ous parts of the setting, seldom exceeds one per cent 
soot and cinders deposited upon the tubes and in vari- 
of the calorific value of the fuel. 


RADIATION AND UNACCOUNTED-FOR LOSSES. 

_ These losses are determined by simple arithmetic, 
being the difference between the sum of the heat rep- 
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TABLE III. 
Per CENT OF CALORIFIC VALUE OF COAL AS FIRED. 
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Loss due to free moisture 
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Loss due to combustible in 
ash and refuse ....... 
Loss due to heating mois- 
ture in air ............ 
Loss due to unconsumed 
hydrogen, hydrocarbon, 
radiation and unac- 
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resented in the steam and the losses previously men- 
tioned, subtracted from the 100% total heating value 
in the fuel. Consequently, unless careful attention is 
given to accuracy of determination of other losses, 
the figures arrived at for this loss will be in error. 

Radiation losses should not exceed 2%, and as 
a matter of fact, do not, with well-designed, well in- 
sulated boiler furnaces. On the contrary, with poorly 
installed settings, where insulation is not properly at- 
tended to, radiation losses may amount to as much as 
O to &%. 

It is undoubtedly true that this loss equals a full 
4 to 6% in the average plant and that it could be cut 
squarely in two with a comparatively small expendi- 
ture for insulating material. 

The sum of all the losses and the heat absorbed 
by the boiler, when distributed in a table or on a graph, 
gives us the heat balance. As the operating engineer, 
when searching out means for the elimination of 
losses, is concerned with “coal as fired,” any general 
representative heat balance, such as is shown in' Table 
III, is of value for purposes of relative, but not abso- 
lute comparison. 

The losses which have been considered, cover con- 
tinuous operation of the boiler at normal or high rat- 
ing. In addition there are other important sources 
of loss in operation, such as standby losses, blow-off 
losses, losses due to leaky traps, valves, etc. These 
will all be discussed later. In the next article will be 
taken up in greater detail the determination and con- 
trol of operating losses through the use of instruments. 

(To be continued.) 


BRITISH POLICY ON ELECTRIC POWER 


SUPPLY. 


Important Report by Institution of Electrical Engineers— 
Industry United in Recommendations—Permanent 
Government Electrical Commission. 


The most representative body of men that has ever 
considered the question of British electric power sup- 
ply has just placed before the president of the Board 
of Trade a carefully prepared statement on the whole 
subject of national electricity supply in which it em- 
bodied recommendations leading to drastic revisions 
of the conditions under which the industry has hither- 
to been carried on in the United Kingdom. 

The body referred to was set up by the Institution 
of Tlectrical Engineers in June last and it was com- 
posed of representatives of all the great electrical 
organizations excepting those acting for municipal 
electrical systems ; the latter were invited to co-oper- 
ate in the study, but they were preparing separate 
reports for direct submission to the Board of Trade. 
The reason why the Institution of Electrical Engi- 
neers set up the committee is found in the conviction 
that as it was the body including and representing 
those engaged in all sections of the electrical industry 
it was its duty to obtain and collate the opinions of 
all sections on the fundamental issues involved in new 
legislation. It was recognized that the future course 
of development in electric supply for industrial and 
domestic purposes, in electric traction, in electrical 
manufacturing, and in many other branches of elec- 
trical business depended upon the character of such 
legislation, and the vital importance of a cheap and 
abundant supply of electricity to the engineering and 
other industries influenced the Institution not only to 
appoint the committee but to include thereon repre- 
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sentatives of the most important consumers ot electric 
power. 

The various sectional interests prepared separate 
reports, and as some of these were less detailed than 
others, a combined opinion on all the matters dealt 
with by the two Board of Trade committees was not 
possible, but there was no material difference of 
opinion displayed on any point of primary importance. 
Indeed, on the main issues relating to present elec- 
trical legislation the various sections showed an im- 
pressive unanimity among the large groups of electric 
supply undertakings (central stations), electrical 
manufacturers, consulting engineers and important 
users of power for industrial purposes. 

The following recommendations and views set 
forth in the present Institution of Electrical Engi- 
neers report mav therefore be regarded as the united 
convictions of many sections of the industry: 


SUMMARY OF THE REPORT. 


(a) The restrictive conditions embodied in the 
Electric Lighting Acts, the Tramways Act, the Light 
Railways Act, and the various acts relating to electric 
power supply have had a most detrimental effect on 
electrical progress in Great Britain. This legislation 
has led to the multiplication of small arbitrary, and 
uneconomical areas of electricity supply and systems 
of electric traction; it has discouraged the investment 
of capital in electrical undertakings by imposing lim- 
ited tenure with unattractive terms of expropriation, 
and various other onerous conditions; it has placed ob- 
stacles in the way of grouping undertakings into com- 
prehensive systems of supply and transport: it has. 
generally, prevented Pritish electrical engineers and 
manufacturers from realizing in their own country the 
highest achievements of which their technical skill and 
productive capacity were capable, and it has, in con- 
sequence, put them under a serious handicap in the 
competition for export business against countries in 
which the conditions have been more favorable for 
successful commercial demonstration. 

(h) The evil effect of past legislation, empha- 
sized so strongly by both the official reports. necessi- 
tates drastic reform of the enactments referred to, 
both in the spirit and the letter, if the industry is to 
fulfill its function of providing cheap and abundant 
Clectricity. for industrial, agricultural and domestic 
purposes, and for the development of electric traction 
on railways, light railways and roads. 

(c) In addition to releasing electrical enterprises 
from the existing disabilities the chief necessities of 
the situation are: (1) The treatment of the problem 
of electrical generation and distribution on broad 
lines, and (2) the provision of simple forms of pro- 
cedure in obtaining powers for electrical utilities of 
all kinds. 

(d) In order to secure these and other essentials 
of ordered progress, the proposed appointment of a 
Board of Electricity Commissioners is welcomed, sub- 
ject to the provisions expressed below. 

(e) The committee is strongly convinced that. 
owing to the complexity of the technical, administra- 
tive and financial problems involved in a comprehen- 
sive scheme of electric supply reform, it will be found 
altogether impracticable to deal directly with the task 
of reconstruction by means of general legislation cov- 
ering all the points at issue. The committee accord- 
ingly urges that immediate action should be confined 
to the creation of the Board of Electricity Commis- 
sioners, who should( have powers, and functions as 
outlined inthe following’paragraphs. There should 
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be a gradual development in the establishing of the 
administrative machinery as the necessity is felt, 
otherwise the industry may be hampered in the future 
by excessive organization to the same extent as it has 
been in the past by the conditions which have been 
reterred to. 

(f) This board should be a tribunal of skilled 
men, free from political influence, charged generally 
with the duties of (1) examining all proposals for 
the extension and consolidation of existing electrical 
enterprises ; (2) recommending to the Board of Trade 
and to Parliament, for authorization, schemes which 
are on the soundest financial and engineering lines, 
and (3) advising the Government on legislative mat- 
ters for the encouragement of the electrical industry. 

(g) The functions of the board should be exclu- 
sively judicial and advisory. Strenuous objection is 
urged against the granting to the board of admin- 
istrative powers over electrical undertakings, and also 
of authority to appoint district boards in the event of 
such bodies being constituted. In this respect the 
powers of the commissioners should be limited to 
examining schemes brought before them for dealing 
with the various districts. 

(h) The preparation of such schemes, whether 
company, municipal, or joint, should be left as a mat- 
ter of free and natural development to the initiative 
of undertakers who would formulate such schemes 
(it may be rival schemes), and put them forward for 
the consideration of the commissioners, who would 
report to Parliament upon any bills intended to carry 
them into effect. Opponents would be entitled to be 
heard against such bills in the usual way. 

(i) The board may be empowered to deal with the 
electrical rules and regulations administered by the 
Board of Trade and the Home Office, and it may also 
act as arbitrator and as a court of record for the elec- 
trical industry. 

(j) The Railway and Canal Commission is sug- 
gested as a general model for the constitution and 
powers of the board. 

(k) The number of commissioners on the board 
should be five, and in all cases the appointments should 
be permanent, or for long periods, and should be on 
such conditions as will attract men of the highest 
ability, knowledge and independence. One member 
should be skilled in legal affairs and in sifting evi- 
dence, one in finance, one in the problems of electrical 
manufacture, and the others with experience in engi- 
neering and the management of electrical under- 
takings. 

(1) While in the main the work of the board will 
consist of formulating the principles of procedure in 
the course of electrical progress, and of recommend- 
ing the legislative amendments and the specific 
schemes which are in agreement with these principles, 
it may be necessary in some cases for the board to 
propose the enforcement, by Parliamentary authority 
of arrangements, for interconnection or amalgamation 
of supply undertakings. 


NORTHERN STATES POWER PLANT GIVEN 
HIGHEST EFFICIENCY RATING. 


The Riverside steam turbine station of Northern 
States Power Co., located at Minneapolis, Minn., re- 
ceived a rating of 100% in an efficiency survey con- 
ducted in 1918, by the Bureau of Conservation of 
United States Fuel Administration. This plant is oper- 
ated by the Minneapolis General Electric Co. 
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APPLYING EXPERIENCE OF CRIPPLED 
SOLDIER TO ADVANTAGE OF 
ELECTRICAL BUSINESS. 


How the Crippled Workman May Be Rehabilitated to 
Self-Support and Use in the Community Instead 
of a Pensioner or Charity Subject— 
Advantages to All Concerned. 


By DoucLas C. McMurrtrie, 
Director, Red Cross Institute for Crippled and Disabled Men. 


In the past our method of dealing with men perma- 
nently disabled in the course of employment has been 
to pay the worker a pension in the form of compensa- 
tion, and forget him and his injury. But the cost of 
disability in the electrical industry has not been alone 
in premiums paid for casualty insurance. There has 
been the cost involved in training experience, and 
adaptation of a skilled worker who does not return 
to his job, and the fitting of a newcomer to take his 
place. 

There are three means of reducing and approach- 
ing the complete elimination of the cost of disability: 
first, accident prevention; second, through medical 
attention to minimize the disability resulting from 
the injury; third, salvage of the remaining abilities 
of the worker through rehabilitation for self-support. 
The,first of these has already received wide attention 
from employers and has wisely been encouraged in a 
financial way by casualty insurance companies and 
state funds. The values of the two latter have, how- 
ever, not as yet been properly appreciated. Their 
energetic application would effect a tremendous saving 
to industry. ) 


Best MEDICAL AND SURGICAL CARE NEEDED. 


Many injuries from’ which men would completely 
recover in a short time under adequate and high-grade 
medical attention are treated for an insufficient time, 
or by incompetent physicians and, instead of a prompt 
return to work, the case at best drags along over an 
extended period and at worst becomes chronic or de- 
velops into permanent disability. Some states require 
the insurance carrier to provide but two weeks of com- 
pulsory free medical attention to the injured man. 
For the insurance company to take advantage of this 
limitation is the most short-sighted policy possible, 
because for every dollar saved in physicians’ or hos- 
pital fees, the insurance carrier pays out later ten dol- 
lars in compensation. And what the insurance com- 
pany pays is actually paid bv the insuring employers 
in their regular premiums. 

‘Unlimited medical attention of the highest grade 
should be an axiom of casualty practice. It should 
be insisted upon by employer and workman alike. The 
best outcome of any injury is to have the emplove re- 
turn to his job as a well man in the shortest possible 
time. It is well to develop a science of dealing with 
cripples, but the ideal is to have fewer and fewer 
cripples with which to deal. 

The third method of attack on the cost of disability 
is rehabilitation for self-support—the re-education of 
an injured man for an occupation which he can follow, 
or a process which he can perform, in spite of his 
handicap. The science of rehabilitation is new, and 
the experience in it has practically all been gained in 
the effort to make sound and just provision for the 
disabled soldier or sailor. Every country among the 
recent belligerents is today operating a comprehensive 
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system of re-educatiom for disabled soldiers, and is 
placing upon that system more dependence than upon 
the pension system. 

Paving a man a small monthly or weekly stipend 
on which he is expected to live in idleness 1s not a 
very constructive method. With the breakdown of 
confidence in the pension system it was realized that 
the only real compensation for disablement was res- 
toration of capacity for self-suport. It was further 
realized that very few jobs require all the physical 
faculties and that in the present-day variety of indus- 
trial processes it is possible to find a job in which a 
man with a given type of disability can function 100% 
efficient. Some jobs are standing work, some seated, 
others require walking about, some jobs at a bench 
working on small articles require but little strength, 
others involve great physical exertion. Still others 
do not require the sense of hearing, in others the sense 
of sight is not essential. Finding the future work of 
the disabled man, therefore, requires expert and pains- 
taking choice, but a successful selection is possible 
even for the seriously handicapped. The first aim 1s 
to place the man back in a different job in his own 
trade or in a trade closely related. In such a job his 
past experience will stand him in good stead. Failing 
this, he can be retrained for a different line. 

The process of retraining the disabled is known as 
re-education, and can best be provided in a special 
school for crippled men. The first school of this kind 
in the United States is the Red Cross Institute for 
Crippled and Disabled Men, established in New York 
City through the generosity of Jeremiah Milbank. At 
this school, open to disabled civilians and soldiers alike, 
six trades are already being taught: artificial-limb 
making, motion-picture operating, oxy-acetylene weld- 
ing, printing, jewelry work, and mechanical drafting. 
More will be added as the demand develops. Grad- 
uates are already giving satisfaction in the Jobs to 
which they have been graduated, so the enterprise 
has passed the experimental stage. And in the results 
attained with disabled soldiers abroad there is over- 
whelming evidence of the logic and practicability of 
rehabilitation. 

The cost of rehabilitation is being met by the 
United States Government and by the governments 
of some of our allies. It will be admitted, without ar- 
gument, as desirable that the advantages of re-educa- 
tion be made available to disabled civilians as well, 
but will not the cost be prohibitive? The fact is that 
rehabilitation effects a reduction rather than an in- 
crease in the cost of disability to industry or to the 
community as a whole. 


T 
EXAMPLE OF THE VALUE OF RE-EDUCATION. 


A typical case will illustrate how the saving is 
effected. A worker in Massachusetts was injured by 
a fall while working inside a submarine and his hand 
became permanently crippled. In due course his com- 
pensation rate was determined and he was referred 
to the insurance carrier to be paid $10 a week for a 
long period, with a maximum total payment of $4000. 
Since the disability was manifestly permanent, the in- 
surance company wrote the case off its books as a 
$4000 loss and transferred that amount to reserve to 
cover the weekly payments. After the compensation 
had been paid for nearly a year, a new official of the 
insurance company began looking over the list of men 
to whom the company was paying compensation. His 
attention was directed to the man in question and the 
latter was requested to call at the office of the com- 
pany. The case was like many thousands of others 
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susceptible of rehabilitation for self-support, so the 
insurance company official put a proposition to the 
man in very frank terms. “I believe that you can be 
trained to earn a good living. I want you to under- 
stand very clearly, however, that this proposal is to 
the financial advantage of the company, but I also be- 
lieve it is to your advantage as well. A total income 
of ten dollars a week is not very attractive to you 
and you would probably rather return to work at a 
good wage than remain idle. If you will consent, the 
company will send you to a school of re-education and 
see if we cannot get you back on your feet in good 
shape.” 

The injured man consented to the proposal and 
the company sent him to the Red Cross Institute in 
New York. They began to pay him not $10 a week 
as required by law, but $40 a week, $20 to him in New 
York and $20 to his wife at home. The company also 
paid liberally his traveling expenses in both directions. 
In the period of eight weeks he was re-educated in 
oxy-acetylene cutting and welding and returned home. 
He is now making not only a satisfactory wage but 
twice as much as he had ever earned before the acci- 
dent took place. 

In the whole transaction every party at interest 
was benefited. The man was advantaged in that his 
general living standard was distinctly raised, and the 
necessity of working for his living could not be con- 
sidered as a hardship. The company paid less than 
$500 for his rehabilitation and this expense in con- 
junction with the $500 already paid in weekly com- 
pensation during the first year of idleness made a total 
for the case of $1000. The company was thus enabled 
to charge $3000 of profit to the account of profit and 
loss. The community was infinitely the gainer in that 
the man, formerly an unproductive consumer, became 
a useful producer instead. The community further 
gained in the elimination of the disabled man from 
the category of a prospective dependent, because while 
compensation might have taken care of him in a very 
insufficient way during the period of idleness, there 
would have come a time when compensation ceased 
and then he would have been in a desperate economic 
status indeed—confirmed in habits of idleness, un- 
trained for skilled work, and without any source of 
support. 

A more intelligent handling of disability by in- 
surance carriers will, therefore, reduce their expense, 
and will thus cut the cost of casualty protection to 
the employer. There is needed also, however, some 
revision of compensation laws so that there may be 
definite encouragement to insurance carriers to offer 
opportunity of rehabilitation and definite encourage- 
ment to the disabled men to take advantage of it. 
Practically every compensation case that has ever 
come to the Red Cross Institute has come on the day 
his compensation expired. For one year, for two 
years, or for four years the man has existed in idle- 
ness, drawing compensation, and cultivating habits of 
indolence. When his support was cut off. he then 
became interested in rehabilitation. Present compen- 
sation legislation tends to encourage the man to remain 
idle because his payments are reduced by any im- 
provement in earning capacity. A revision of this 
practice will make for more constructive provision. 

In short, the first effort should be to prevent in- 
Jury, the second to minimize its permanent effects, the 
third—when disability has ensued—to offset its eco- 
nomic consequences. The execution of this complete 
program is not only sound humanitarian practice—it 
is good businessjas, well. 
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Editorial Comment 
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Square Deal as Preventive of Strikes 
of Public Service Employes 

AVES of industrial unrest are spreading over 

many countries and causing much needless 

suffering as well as prolonging the period of 
readjustment from war to peace conditions. By some 
these wavés of discontent are attributed to the in- 
sidious spread of bolshevist propaganda, by others to 
desperate efforts to maintain war-time inflated wage 
scales or abnormal working conditions. At any 
rate, serious labor disturbances have spread even to 
our own cities of Seattle, Tacoma and Butte; in the 
British Isles they involved not only industrial workers 
but also practically all the operatives of the electric 
underground tube railways and several other of the 
urban transportation systems of London, thus leaving 
millions in the big city to walk many weary miles of 
slushy streets. If news dispatches are dependable, 
the issues involved in the general strikes in London, 
Glasgow and elsewhere, were seemingly trivial com- 
pared with the great inconvenience, suffering and 
actual loss resulting from. the tie-up and this raises 
again the question of the propriety of the employes of 
public utility systems quitting in a body and leaving the 
public without very essential service. 

This question has been debated in this country on 
numerous occasions when similar strikes have tied up 
street railway or other forms of public utility service. 
Arbitration has frequently been proposed as the pre- 

ventive of such strikes and in many instances it has 
= saved the day. In too many cases, however, obstinate 
stubbornness on one or both sides of the controversy 
has prevented a fair application of arbitration until it 
was too late to prevent the tie-up. On several occa- 
sions the right of the public to step in as a much inter- 
ested third party and insist on a settlement has been 
pointed out in these columns. The proceedings of the 
past year and possible similar controversies to those 
that have been agitating the British and some of our 
own cities suggest further careful consideration of 
the subject. 

In the first place it must be recognized that the 
public has a paramount right to intercede in such a 
dispute. This is because public utility service is of an 
entirely different type from the ordinary commercial 
or industrial business. It does not deal in commodities 
that can be manufactured, stored and sold at con- 
venience, but is primarily a service rendered at the 
instant that the public needs it. This is especially true 
of telephone, passenger transportation, and electric 
light and power service. Delay represents much in- 
convenience and loss, while entire cessation of the 


_ service may mean not only these but also great danger 


to the entire community. Moreover, any changes 
effected directly or indirectly in the wage and salary 
expenses of the utility as the result of any labor dis- 
pute have a direct bearing on the income which the 
utility must have to meet these expenses. While this 
is true in any business, the conditions are radically 
different in a utility under the modern system of 
public service regulation. The utility cannot suddenly 
impose a rate increase to meet a wage increase. Con- 
sent of the regulatory commission or sometimes of the 
local authorities is necessary before this may be done. 

All this shows the great need of going slowly 
before involving public utility employes in a strike. 
Even where a strike has been prevented by arbitration 
the method followed has not always been the best or 
most equitable. This was especially true of the arbi- 
tration settlements effected by the War Labor Board 
in the case of numerous street-railway wage disputes 
last summer. The criticism we make is not against 
the award, which was meritorious in view of the in- 
creased costs of living, but against the lack of power 
of the board to see that the railway companies were 
provided with increased income—that is, higher fares, 
to meet the additional operating expenses. As we 
have stated before, the logical body to take up all these 
questions is the utility regulating commission which 
can simultaneously investigate the financial ability of 
the utility to meet increased obligations and authorize 
higher rates where greater income is evidently needed. 
The sudden imposition of greatly increased operating 
costs by an outside body has so embarrassed many 
electric railway companies as to throw them virtually 
into bankruptcy. 

The substance of the matter is that strikes by 
utility employes are a great detriment, if not menace, 
to the community. They should be prevented at all 
hazards. The most logical preventive is at the source. 
Every effort should be made to give the employes 
decent working conditions and remuneration. If dis- 


. putes arise they should be freely discussed between 


management and the men, keeping in view that the 
public is deeply interested. Should a settlement be 
not effected here the matter should be brought before 
the regulatory commission, whose power should be 
broadened to include consideration of such matters. 
Above all, it should be remembered that it is neces- 
sary to give a square deal to all concerned—the em- 
ployes, the utility stockholders and the public. A spe- 
cial or a general strike involving public utility em- 
ployes certainly is not the way to give a square deal to 
the public. A preventive must be found. Fair play 
and justice to all should develop the soliition. 
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Steam-Turbine Reliability 


ELIABILITY, which assumes safety, is un- 
doubtedly the first and foremost attribute de- 
manded of the steam turbine for central-station 

service. Economy of operation, which embraces low 
water rate and low fuel maintenance charges, while 
vitally important, is a secondary requirement. There 
are two different aspects in considering steam-turbine 
reliability or safety, for the two are synonymous. The 
first concerns the designer of the turbine; the second 
those that operate it. And to a large extent the de- 
signer is very seriously concerned with the manner in 
which the turbine he designs is operated, for a design 
of a unit to be reliable must take into cognizance 
external as well as internal factors, theoretic and 
practical, within and beyond the control of the de- 
signer who is called upon to allow for them. 

Elsewhere in this issue J. F. Johnson discusses the 
reliability of large turbogenerators, giving the etiology 
of nine units of from 35,000 to 70,000 kw., covering a 
period of more than three years. Some of the phases 
of turbine design, the factors involved and how they 
influence the design are also covered. This discussion 
is a frank statement of the situation as one manufac- 
turer of large turbines has found it, and should go a 
long way toward emphasizing the fact that the large 
turbogenerator is a commercial success and that there 
need be no engineering, manufacturing or economic 
hindrance to its use. 

The steam turbine, with its extremely high periph- 
eral speeds, enormous stored energy and concentra- 
tion of large amounts of energy in a small space is so 
perfectly balanced, so quiet in operation and so com- 
pletely enclosed that attendants are liable to overlook 
and ignore from familiarity what is going on inside 
the casing. Although the steam turbine is less spec- 
tacular than the reciprocating engine in that there is 
little noticeable movement, more skill and a higher 
grade of talent should be used with the former than 
with the latter, because of the higher operating speeds, 
the greater stored and available energy involved. 
Operating experience has proved that a defective gov- 
ernor or the careless manipulation of a unit by an 
attendant may result in stripping of blading, throwing 
the rotor out of balance, or unequal expansion, ending 
in damage or havoc to the machine. When one con- 
siders the small clearances between stationary and 
rotating elements, the intricate blading that is at best 
of a delicate nature, the high speeds, and that the 
whole is enclosed and entirely hidden from view, yet 
remains in service without inspection for weeks and 
months without shutdown, one can only wonder at the 
high degree of reliability attained by the turbine of 
todav. 

The steam turbine in all capacities has won a well- 
earned reputation for reliability. Mishaps that have 
occurred have been traced to causes that can and, it is 
believed, have or are being remedied. Pecause such a 
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high degree of reliability has been attained is no rea- 
son, however, why carelessness in operation should be 
tolerated, nor why attendants should lose respect for 
momentum, centrifugal force, and so forth. The 
steam turbine, of the smallest or the largest capacities. 
possesses energy comparable to those of dynamite. 
Letting loose these forces may hinge upon a defective 
governor, something that did not work, or a careless 
attendant. Eternal vigilance, continual alertness, 
ceaseless carefulness and a high grade of maintenance 
are in the best interests of the turbine, those oper- 
ating it and the service it supplies. Meanwhile, refine- 
ments in design go on and every mishap adds to the 
designers’ knowledge of the materials that must 
be used. 


The Combustion of Coal 


HE combustion of coal is a chemical process. 
Ta extent to which efficiency is obtained de- 

pends upon the exactness with which the process 
is carried out. For perfect combustion, which means 
coal saving and the minimum expense for coal for the 
maximum amount cf heat obtained from it, the boiler 
room must be a place where the chemical process of 
burning coal can be performed. The boiler room staft 
should become manufacturing chemists, and the facili- 
ties at their disposal similar to those of the chemist. 

The chemist can do tittle in the way of uniform 
work, or in knowing what he is doing, without ap- 
paratus for making analyses, for weighing and for 
pyrometry. And what the chemist requires in the 
laboratory, so also the chemist needs in the boiler 
room. Without some at least of the wherewithal ot 
the chemist, the boiler room force has the attributes 
of laborers rather than chemists, and an exact science 
becomes a slovenly performance. And coal economy 
suffers accordingly. . 

Where the chemist in the laboratory handles smal! 
quantities of materials under favorable conditions for 
their control and reaction, the boiler room force han- 
dles large quantities under adverse conditions. Accu- 
racy and uniformity of results favor the former and 
make it the more difficult for the latter to obtain the 
correct chemical reaction, namely, perfect combustion. 
The way we burn coal in boiler rooms is at best un- 
scientific,, and lack of knowledge of how it is being 
burned usually adds to the farce. Meanwhile the 
waste of coal goes on. 

On other pages of this issue Mr. June in his article 
entitled “Outline of Factors Governing Economical 
Boiler Operation,” discusses the combustion of coal 
from the aspect of the chemistry involved. The best 
the boiler room staff can do is to supply the right 
amount of air to the fuel bed, and combustion then 
takes care of itself. Actually, supplying the exact 
amount of air so that the loss due to excess air is a 
minimum and yet no loss occurs due to deficiency of 


air, is quite a problem. Jt is like obtaining smokeless- 
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ness ethciently, without needlessly admitting an excess 
amount of air. 

To burn coal correctly, the process involved must 
be understood, and facilities must be available for 
use for enabling the process to be supervised and con- 
trolled. 

The combustion of coal in boiler rooms as at pres- 
ent carried on is, at best, a clumsy and unsatisfactory 
process. However, the more the subject is under- 
stood, the more appropriate equipment is used intelli- 
gently, the more a mere mechanical process tends to 
approach one chemically and scientifically correct. 


“For Your Tomorrow They Gave 
Their Today” 


N A graveyard in France, and there are many such 
I scattered among the silent places, can be seen an 
epitaph that reads, “For vour Tomorrow they 
gave their Today.” There are no more beautiful lines 
than these, glorious for what they represent, beautiful 
for the sacrifice they imply, pathetic because so sad. 

We owe a duty to our heroic dead. But, too, we 
have a duty to perform toward those that are with us 
still. That duty is less spectacular, less sentimentality 
attaches to it, it is less easily accomplished than our 
duty to our dead. There are many thousands of our 
manhood who never “got into the fight,’ less for- 
tunate than those that he in the graveyards of France 
in that they never “got across,” more fortunate in that 
they are coming back again to live their lives. but 
that these men were not called upon to make the 
supreme sacrifice was chance, luck, destiny. The 
choice was not theirs. They did their duty, all that 
was asked of them. 

All these men who gave up comfort and were 
ready to risk their health and life for the country’s 
cause are now coming back, expecting to find a place 
in which to live in the country for which they were 
ready to die. They have a right to expect an oppor- 
tunity to make a living. It is their birthright that a 
place exist for them. It is their due, earned by sacri- 
fice, that they be able to take up again civilian life 
without handicap for their service to the nation. 

Already unemployment is assuming a disquieting 
aspect. The country 1s not taking to the work of 
peace as fast as it had been expected it would. Re- 
turning soldiers and sailors are finding difficulty in 
reverting to conditions they knew before their coun- 
try called them. Bread lines are ominously mentioned 
as something in the not distant future. These things 
should not be. Returning soldiers and sailors must 
not be allowed to become objects of charity or subject 
to objectionable influences. They need not be found 
careers—they must make them for themselves when 
given an opportunity to earn a living. 

To find work for those that stood ready to offer 
their lives in the country’s cause is our duty, as our 
privilege. It is a matter of justice, of honor and fair- 
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play. It is not a matter of “business is business.” It 
is not a matter of doing “something.” It is an urgent 
obligation of doing all we possibly can. Our boys 
have done their duty. Let us do ours, ungrudgingly 
and now. 


Government Takes Progressive Step 
Regarding Power Supply 


DVOCACY of the interconnection of electric 
A power systems into comprehensive networks 

supplying extensive districts has been indulged 
in for several years, both in this country and in 
Canada and more recently in Great Britain. Much 
had already been done in this direction in many sec- 
tions of our country through the initiative of far- 
sighted central-station executives and the movement 
received a decided impetus during the war due to the 
great importance of power supply in the production 
of munitions and due to the necessity for promoting 
fuel economy to the utmost. Doth the Fuel Admin- 
istration and the War Industries Board recognized 
that marked economy and increased reliability would 
result from shutting down of small, inefficient power 
houses and the taking over of their loads by large, 
well located and efficient plants. Of course, the 
emergency conditions prevailing prevented systematic 
and co-ordinated working out of the idea of centrali- 
zation of power supply in any very large district, but 
enough was done here and there to show that the 
movement was a wholesome one in promoting eco- 
nomical and dependable power production and im- 
portant conservation of one of our most vital 


` resources— fuel. 


To further this conservation scheme power surveys 
were undertaken in several districts, but conditions 
did not permit very comprehensive studies of this 
nature even in sections where the power demands were 
greatest. The need for such surveys was clearly 
proven, however, and it is pleasing to note that the 
Federal Government is eager to continue and broaden 
them. On other pages of this issue will be found 
mention of the request to Congress made by the Hon. 
Franklin K. Lane, Secretary of the Interior, for two 
appropriations of $50,000 and $200,000, respectively, 
to cover power surveys to be conducted by the Geo- 
logical Survey during the next fiscal year. The first 
will be of a general character to develop principles 
that may be generally applicable throughout the coun- 
try. The second is to be a detailed survey of the big 
industrial district of the north Atlantic states. 

Extracts from Mr. Lane's letter to the chairman 
of the Committee on Appropriations that we publish 
on page 267 show that he has a fine grasp of the many 
economic advantages to be derived fron: more efficient 
power production, from utilization of unused water 
powers and from electrification of railroads. It is to 
be hoped that the appropriations will be passed and 
this constructive work undertakenyas-early as possible. 
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Week’s Events 


A AAT 


Proposed Power Resource Survey—Proper Recognition for 
Appliances in Tariff Revision—Central-Station Statistics 


EDISON PIONEERS CELEBRATE THE IN- 
VENTOR’S BIRTHDAY. 


Early Associates of Edison Give Him Reception Before 
Departure for Short Vacation in Florida—His Com- 
| ments on Business Policy. 


In honor of the 72nd birthday of Thomas A. 
Edison, his early associates in inventive and industrial 
development work prior to 1886 planned to give him a 
luncheon on Feb. 10, just before the great inventor 
was leaving for a few weeks’ much needed rest at his 
plantation near Fort Myer, Fla. Knowing his retiring 
disposition and avoidance of even very informal cele- 
brations in his honor, they secured the co-operation of 
Mrs. Edison in having the start for the Florida trip 
made about an hour earlier than was actually neces- 
sary. Mr. Edison was spirited into the Robert Treat 
Hotel in Newark, N. J., where the extra hour was very 
pleasantly spent in a surprise reception given by the 
Edison Pioneers, which is the name of the organiza- 
tion of Mr. Edison’s associates up to 1885. 

Mr. Edison was in excellent health and vigor and 
was keenly delighted to meet his friends of the old 
pioneer days. Reminiscences were exchanged about 
his early inventions and the struggles involved in per- 
fecting them and making them entirely practical and 
commercial. Mr. Edison was induced to pose for a 
motion picture. During a lull in the merrymaking, 
Mrs. Edison gathered the old friends of her husband 
about her in a big circle and asked them to send to her 
what reminiscences and mementos they could of his 
early days. She wishes to gather them together in a 
collection that will make fascinating study some day 
for those who want to learn how much one man can 
crowd into a lifetime. Mr. and Mrs. Edison broke 
away from the handshaking in time to get to the train 
for the first vacation trip since this country became in- 
volved in the war, the inventor having been busily 
engaged for the last two years on very important and 
extensive researches for the Government, some of 
which are still occupying his attention. 

The Edison Pioneers carried out their program of 
the luncheon, even though they could not induce their 
honored guest to stay. Francis R. Upton, the retiring 
president, spoke of the inventor’s young son, Theodore 
Edison, who has evidently inherited his father’s in- 
ventive genius as his last two years have been given 
over almost entirely to inventive work. Among the 
fifty or so who were present at the gathering of the 
Edison Pioneers were: John W. Lieb, the new presi- 
dent of the organization; F. R. Upton, W. J. Hammer, 
W. M. Brock, T. C. Martin, W. Howell, Chas. L. 
Clarke, H. A. Campbell, Philip H. Kline, A. E. Win- 
chester, C. A. Estabrook, Mr. and Mrs. Charles Edison. 

A few days before his departure for Florida, Mr. 
Edison granted an interview to a number of newspaper 
men, to whom he told of his hopes of attaining the 
hundred-year average age of his great grandfather, 


grandfather, and father. Speaking of the problems 
of reconstruction, he said: “The first thing to do is 
to find jobs for all the fighters and workers who helped 
to win the war. This will be easy enough, if public 
officials everywhere will resume making permanent 
improvements and business men go ahead promptly 
about their respective businesses. The buying public 
is hungry for goods of all kinds. The purchasing 
power of the people is enormous and they have abso- 
lute faith in the future. The only danger is the busi- 
ness man who thinks he is longheaded and hangs back 
when he ought to go ahead. There is such a thing as 
being too shrewd and too close a bargainer. 

“In Wall street the man who tries to buy at the 
lowest point and sell at the highest usually gets left. 
It is the same way in business. Readjustments in 
prices are already in progress, but the man who lets 
his business run down at the heel waiting for prices to 
reach their lowest level is likely to lose a great deal 
more than he gains, and even if he should happen to 
strike it lucky and make a little higher profit Uncle 
Sam will take part of this extra profit in taxes, so 
that the percentage is pretty heavy against the busi- 
ness man who lets his business stagnate in order to 
gamble on lower prices. 

“I believe in business prudence, but right now I 
think the most prudent thing a business man can do 
is to go ahead. He should not be afraid to go after 
orders and buy the materials that he needs to fill them.” 


PROPOSED GOVERNMENT INVESTIGA- 
TION OF POWER RESOURCES. 


Secretary Lane Asks for Appropriation of $200,000 for 
Power Survey of District Between Boston and 
Washington—Water Power and Railroad 
Electrification. 


Secretary of the Interior Franklin K. Lane has 
asked Congress to appropriate $50,000 for a general 
survey Of power production and distribution in the 
United States, including the investigation of methods 
for the further utilization of water power; he has also 
asked for an additional appropriation of $200,000 for 
a special investigation and report on the power supply 
in the industrial region between Boston and Washing- 
ton to determine the economies resulting from a com- 
prehensive system for the generation, transmission 
and distribution of electricity to transportation lines 
and industries. Both the proposed investigations are 
to be made by the Geological Survey and the appro- 
priations are to cover the work during the fiscal year 
ending June 30, 1920. The general survey is intended 
to form the foundation for broad studies of the pro- 
duction of power throughout the United States to 
ascertain the best methods of power production. The 
special and more detailed survey of the North Atlantic 
seaboard is intended_to help solve the more acute 
power problem of this great, industrial region, and to 
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develop principles that will in a large measure be 
applicable to other sections of the country. 

In a letter to Swagar Shirley, chairman of the 
House Committee on Appropriations, Mr. Lane said: 


“That there is opportunity for a system of power supply 
far more economical and efficient than that now existing in 
the areas under discussion can not be doubted. It has for its 
central idea the development of a plan for the generation and 
distribution of power on a scale far more comprehensive 
than now exists in this territory and the more efficient use 
of the power in industry and in transportation. 

“This result will be accomplished through the inter- 
connection of existing power centers by means of a trunk- 
line transmission system of high efhciency. Into this trunk 
line energy will be fed from hydroelectric plants and steam- 
power stations located at tidewater and near the coal mines. 
From it will be taken the power required for each principal 
industrial center and for the electrification of trunk-line 
railroads and of such branch lines as may be located in 
metropolitan districts. 

“Such a comprehensive system of power supply, making 
use as it would of unutilized or undeveloped water power 
and of fuel now wasted at the mines, will result in large 
savings in coal, A very large amount of coal now consumed 
by steam-power plants can be replaced by the development of 
water power. Fuel power can be developed near the mines 
and the wasteful transportation of coal by railroad to that 
extent avoided. I am reliably informed that as a conserva- 
tive estimate 50%, of the fuel now used by the railroads in 
this territory can be saved through the operation of trains 
by electricity instead of by steam locomotives, because of 
the much higher efficiency that can be obtained in the eco- 
nomical central station in comparison with the wasteful 
steam locomotive. 

“The transmission of this energy as electricity instead 
of the hauling of coal by rail will relieve the railroads of 
this territory of an enormous freight burden, thereby making 
available transportation for the hauling of other commodi- 
ties. This is a matter of far-reaching importance. Not only 
would the railroads in the Immediate territory be relieved 
of hauling the coal for their own locomotives, but other 
railroads supplying them with coal would be relieved pro- 
portionately. This easing of the present strain on trackage 
and equipment would result automatically in an increase in 
transportation facilities, the necessity for which the country 
is now facing. 

“Such a comprehensive system of power supply will give 
opportunity for the more continuous use of existing power 
plants through the operation of the diversity-factor; that is, 
power for which there is no demand at a certain time in 
one locality can be transmitted to another locality needing 
power at the moment. Spare units in one power center can 
then be used to assist other power centers in case of ecmerg- 
ency or breakdown. A large amount of spare capacity can 
thus be brought into service and the capital already invested 
in existing power stations thus made more productive. 

“That such economies and efficiencies can readily be 
obtained has been amply demonstrated by the repeated appli- 
cation of these principles to local situations. It is my con- 
viction that they can be applied regionally with even greater 
success. My purpose in asking for the appropriation is to 
make possible the investigation necessary to their practical 
application in this particular region. The report to follow 
would present a definite plan for development and estimate 
accurately the savings to be effected. 

“I am urging the earliest possible action, because I 
believe such a plan should be formulated at once before we 
enter upon a new period of industrial activity, so that the 
new construction that will be required may be co-ordinated 
with such a plan and developments that will not harmonize 
with the plan may be avoided.” 


ELECTRICAL: SUPPLY MANUFACTURERS 
ACTIVE IN TARIFF REVISION. 


International Trade Committee Busily Engaged in Se- 
curing Proper Recognition for Electrical Apparatus. 


Work of the International Trade Committee of 
the Associated Manufacturers of Electrical Supplies 
is being pushed vigorously. It is essential that elec- 
trical equipment and supplies be given proper recogni- 
tion and classification in the new tariff bill now being 
prepared by the Tariff Commission. The Committee 
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advocates the inclusion of a separate schedule for elec- 
trical supplies in the bill and is making every effort to 
bring this about. 

As the present tariff law specifically names but few 
items of electrical goods, all other electrical ma- 
chinery, apparatus, appliances and supplies come under 
one of three provisions in which no consideration 1s 
given to the question of labor content. As this is 
often the chief and most variable element of cost, and 
as the principle on. which the whole protective tariff 
is based is the difference in the labor cost at home and 
in foreign countries, it is absolutely necessary that this 
important element be taken into consideration in the 
framing of the new law. The committee, therefore, 
has gathered as much information as possible from 
the members regarding the approximate percentage 
of labor, material and general expense entering into 
the various products which it will use to demonstrate 
to Congress the need of a more satisfactory method 
of protecting the electrical industry. 

The committee has also submitted a tentative 
classification schedule which may be adopted by the 
Government for reporting the volume of electrical 
products imported. exported and manufactured. This 
schedule covers only such part of the electrical indus- 
try as concerns the members of the Associated Manu- 
facturers of Electrical Supplies as the remainder of 
the products will probably be taken care of by the 
Electric Power Club. 

In this schedule all electrical apparatus, appliances 
and supplies are classed under the general classifica- 
tion number, 72. They are further classified as fol- 
lows: 721, transforming apparatus and parts; 722, 
transmitting and distributing apparatus and supplies; 
724, appliances and parts; 725, lighting fixtures and 
parts; 726, lamps and parts; 727, signal and com- 
munication devices and parts, not including measuring 
instruments and lightning arresters ; 728, batteries and 
parts; 729, all other apparatus and supplies. These 
subdivisions are further subdivided into numerous 
parts for further convenience. 

The committee has also been very active in pre- 
paring and distributing information of value to the 
members interested in foreign trade. At the request 
of the Board of Governors, Thomas M. Debevoise, 
counsel of the “Association, recently submitted a letter 
relating to the Webb-Pomerene Act in connection 
with export trade, as follows: 

“1. The Webb-Pomerene Act relates to export 
trade solely, 1. e., trade or commerce in merchandise 
exported from the United States to any foreign nation. 

“The word ‘Association’ wherever it is used in the 
act ‘means any corporation or combination, by con- 
tract or otherwise, of two or more persons, partner- 
ships or corporations.’ 

“2. The act declares that nothing contained in the 
Sherman law shall be construed as declaring illegal an 
association (as above defined) ‘entered into for the 
sole purpose of engaging in export trade and actually 
engaged solely in such export trade or an agreement 
made or act done in the course of export trade by such 
association, provided that trade within the United 
States is not restrained by such association or what 
it does. 

“The legal danger from a combination under the 
act will undoubtedly be due to the fact that some com- 
petitor of the members, who does not desire to join 
the Association, feels that either his domestic or ex- 
port trade has been hurt by the Association's activi- 
ties. If membership in the-associatidn_is always open 
to everyone inthe sanie, line! of trade and the members 
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keep in mind that they must not infringe the rights 
of any competitor who does not wish to join with 
them, and if they further keep in mind that the Asso- 
ciation must limit its activities to export trade, no 
trouble should be looked for. 

“The purpose of this letter is to let the members 
know in a general way the provisions of the Webb- 
Pomerene Act so that they may decide w hether by the 
formation ot other associations they will take advan- 
tage of it.’ 

The next meeting of the committee will be held 
Feb. 20 and among the speakers on that occasion will 
be Allen Walker of the Export Bureau of the Guar- 
anty Trust Co., New York, and Pierce C. Williams of 
the Department of Commerce, Washington. 


PUBLIC RELATIONSHIP KEYNOTE OF 
OKLAHOMA UTILITIES’ CONVENTION. 


Many Important Subjects Discussed by Prominent 
Speakers at Three-Day Meeting. 


The relationship between utility companies and 
the public was one of the principal topics of discus- 
sion at the annual convention of the Oklahoma Utili- 
ties Association held at the Lee-lluckins Hotel, Okla- 
homa City, Feb. 6, 7 and & This and other subjects 
of vital importance were presented by able speakers 
and aroused considerable interest among the members. 

The convention was opened by an address of wel- 
come delivered by Governor Robertson of Oklahoma, 
to which J. F. Owens, vice-president and general man- 
ager of the Oklahoma Gas & Electric Co., Oklahoma 
City, and president of the Association, responded. 

Among the principal speakers on Thursday were 
Hon. W. D. Humphrey, chairman of the Corporation 
Commission of Oklahoma, who spoke on the rela- 
tionship of this commission and the publie utilities, 
and John W. Shartel, vice-president of the Oklahoma 
Railways Co., on the “Electric Railway Development.” 
Thursday evening two illustrated lectures were given, 
one describing the electrification of the Chicago, Mil- 
waukee & St. Paul railway and another, entitled “A 
Square Deal for His Wife,” depicting the various 
uses of electrical eee in the home. 

Friday morning E. J. Condon, president of the 
Condon Construction Co. of Chicago, spoke on “The 
Association of the Public Utilities and the Public.” 
After this an inspection tour was made to the local 
packing plant of Morris & Co. where a complimentary 
dinner was served. In the evening a Jovian “Rejuve- 
nation” was held. 

The meeting on Saturday was opened with a dis- 
cussion on “Rate Making,” by F. F. McKay, rate ex- 
pert of the Empire Gas & Fuel Co., Bartlesville, Okla. 
Following this the “Round Table” meetings of the 
various Bureaus were held. At the meeting of the 
- Electric Light and Power and Electric Railway Bu- 
reaus many subjects of interest to central-station com- 
panies were brought out and discussed among which 
were the following: “Effect of Boiler and Switch- 
board Records on Efficiency of Operation,’ “Central 
Station and High Tension Distribution, versus Isolated 
Plants,” “Possibility of Putting Generating Stations 
at Mines and Sources of Other Power and Distribut- 
ing Through the State by a Network of High Tension 
Lines.” 

During the course of the convention a telegram 
from Col. H. M. Byllesby outlining his opinions on 
public ownership was read. In his telegram Colonel 
Byllesby called attention to the importance which this 
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subject has recently assumed and recommended that 
it be given earnest, thoughtful and active considera- 
tion. While opposing public ownership except as a 
last resort, he heartily endorsed the regulation of 
utilities by commissions or other properly authorized 
bodies. The very best results, however, will be found 
as always in private ownership, where this ownership, 
while being regulated along proper lines, is still al- 


lowed full scope for the exercise of ingenuity and 
enterprise. 


OREGON AND NEW JERSEY CENTRAL 
STATIONS REPORT INCREASES. 


Census Statistics for These States Show Increases in All 
Branches Over 1912. 


The central-station statistics for two more states, 
Oregon and New Jersey, have been completed and 
made public by Director Sam L. Rogers, of the Bu- 
reau of the Census, Department of Commerce. These 
figures, which will form part of the forthcoming quin- 
quennial report on central electric light and power sta- 
tions, were prepared under the supervision of Eugene 
F. Hartley, chief statistician for manufacturers. Pre- 
vious reports of 15 other states appeared in the Jan. 4, 
Feb. 1, and Feb. 8 issues of the ELECTRICAL REVIEW. 

The statistics relate to the years ending Dec. 31, 
1917, 1912 and 1907, and cover both commercial and 
municipal plants. They do not, however, cover elec- 
tric plants operated by factories, hotels, etc., which 
generate current for their own consumption; those 
operated by the Federal Government and state insti- 
tutions; and those that were idle or being built. 

The figures presented for Oregon are fairly com- 
parable for 1912 and 1917. The decreases shown for 
the period 1907-1912 are due mainly to the fact that 
certain establishments reported as central electric light 
and power stations for 1907 were later taken over by 
electric railways and were therefore reported with 
them for 1912 and 1917. 


CENTRAL-STATION STATISTICS FOR OREGON. 


Per cent of 
increase.* 


1907 1912 
to to 
1917. 1912.1 1907. 1917. 1917. 
Number of establish- 

Ments co.cc... 0e- 6S RR 61 11.5 3.0 
Commercial ........ 53 54 50 6.0 —1.9 
Municipal .......... 15 12 "11 36.4 25.0 

Income? oo... . ee ee ee $2,577,297 $1,122.73 $1,965,245 31.1 $1.2 
ileetric service..... 2.454,047 $1.380,785 $1,840,155 33.4 TTUT 
WH Other iava $123,250 341.918 $125,090 —1.5 194.0 

Total expenses, in- 
cluding salaries and 
WOR Loos Sa eid irae $2,276,169 $1,205,738 $1,283,560 77.3 88.8 

Number of persons 
employed ........... 636 4532 467 36.2 19.5 
Salaries and wages. $583,195 $387,119 $416,424 40.0 0.6 

Total hP. es esa desweas 68,706 46.015 126,815 — 45.8 49.3 
Steam engines: 

Number assesses 46 54 66 —30.3 —14.8 

De anei eerie 8a 27,062 15,879 24,581 10.1 70.4 
Internal-combustion ERRITEN 

Number .......... 9 6 150.0 66.7 

HP ob eek e anaa AT 13 334 182 217.6 73.1 
Water wheels: 

Number ......... RN 60 72 11.1 33.3 

WAGs Snes eee ost 41,066 29,802 102. 052 —59.8 37.8 

Kw. capacity of dyna- . 

MOS Soe bie EEE e 47,917 32.416 32.587 7.0 47.8 

Output of stations, 
have ko Sxees aoa ars 107,886,973 58,789,342 92,807,992 16.2 83.5 

Stationary motors served: 

Number .vGakcoeee, 3,284 1.527 2,072 58.5 115.1 
lID oeaan ea Bort ahs 31.682 15,843 20,452 64.9 100. 

Niuinber of street lamps: 

RPO. eer e Aa aa eo aa s 489 1,128 Paaa wee 6.6 
Incandescent ....... 10,363 6,239 Daa wate 66.1 


The decrease from 1907 to 1912 is due to the fact that cer- 
tain companies, included among the central-stations for 1907, 
were later taken over by the railways and are included with the 
electric-railway industry for 1912. 2A minus sign (—) denotes 
decrease. %xclusive of $2.047.853 in 1917 and $2,327,822 in 1912. 
renerted by street and electric-railway companies as income 
from sale of electric current. ‘Includes approximately 100 part- 
time employees. *Not Available: 


February 15, 1919. 


The report shows a pronounced growth in the 
amount of business done by the electric light and pow- 
er stations of New Jersey. Their total income in 
1917 was $23,480,320, representing an increase of 
114.5% since I9I12, as compared with an increase of 
83.9(< during the period of 1907-1912. The relative 
increase in the amount of current generated was 
greater at each of the five-year periods than the in- 
crease in the income for electric service or in 
that for the total expenses. The stations employed 
5005 persons, to whom were paid salaries and 
wages aggregating $4,821,852. The rates of in- 
crease in the number of persons employed were 
69.5¢¢ for the period 1912-1917, and 69.9% for the 
preceding five years, but the rates of increase in sal- 
aries and wages were considerably greater—94.5% and 
80.9% for the later and earlier periods, respectively. 
The total primary horsepower, 96% of which was de- 
rived from steam engines, was 367,743 in 1917, an in- 
crease Of 53.5% during the period 1912-1917, as 
against 155.9% for the preceding five years. 


CENTRAL-STATION STATISTICS FOR NEW JERSEY. 
i Per cent of 


` increase.: 
1907 1912 
to to 
; 1917 1912. 1907. 1917. 1917. 
Number of estab- 
lisnmentS ...... 63 64 64 —1.6 —1.6 
Commercial Sida 47 56 ƏT —17.6 —16.1 
Municipal ........ 16 8 7 128.6 100.0 
Income? cy do a oe $23,480,320 $10,944,367 $5,952,378 294.5 114.5 
Electric service ..$20,188,244 $10,387,513 $5,910,745 241.6 90.7 
All other ......... $3,292,076 $356,854 $41,633 7807.4 822.5 
Total expenses, in- 
cluding salaries 
and wages ...... $18,760,138 $9,348,864 $4,599,586 307.9 100.7 
Number of persons 
employed ........ 5,065 2,989 1,759 187.9 69.5 
Salaries and 
WUECS 2. cece eee $4,821,852 $2,479,219 $1,370,506 251.8 94.4 
Total kp. .. ee 367,743 239,514 93,602 292.9 563.4 
Steam engines: 
Number ........ 188 251 224 —16.1 —25.1 
HD. casas fooe ca as 353,021 235,585 90,480 290.2 49.8 
Internal-combus- 
tion engines: 
Number ....... 21 11 118.2 14.3 
HỌ: noes ew awa’ 12,665 2,360 1,328 853.7 436.7 
Water wheels: 
Number ........ 15 18 22 —31.8 —16.7 
Hp 450s eek s 2,057 1,569 1,794 14.7 . 31.1 
Kilowatt capacity of 
dynamous ........- 249,021 179,477 70,566 253.6 39.0 
Output of stations, 
kw.-hr. .......... 781,230,790 383,891,504 140,527,522 455.9 103.5 
Stationary motors 
serve 
Number .........-. 30,679 12.772 5.994 411.8 110.2 
Hp sah adie eae 262,858 85,011 27,604 852.2 209.2 
Number of street 
lamps: 
ATO Anina uea a ; 13,580 16,052 In elns wees —15.4 
Incandescent, etc.. 53,652 33,708 Ileak e... 59.2 


14 minus sign (—) denotes decrease. Exclusive of $12.313 in 
1917 and $116,829 in 1912 reported by street and electric railway 
companies as income from sale of electric current. ‘Not avail- 
able 


ble. 


COMPANY INSTALLS SUB- 
MARINE CABLE. 


TELEPHONE 


Cable Laid Across Puget Sound from Seattle to the Navy 
Yards at Bremerton, Wash. 


The joint meeting of the Portland Sections of the 
National Electric Light Association and American 
Institute of Electrical Engineers, held at Library Hall, 
Portland, Ore., on Feb. 4, was well attended, the fea- 
ture of the meeting having been a paper by H. J. 
Sheppard, of Seattle. Wash., giving an interesting 
description of the installation of a deep-water sub- 
marine telephone cable across Puget Sound, for serv- 
ice between Seattle and the Navy Yards at Bremer- 
ton. hy the Pacific Telephone & Telegraph Co. The 
matter was illustrated by lantern slides and moving 
Pictures. This cable was laid in water 800 ft. deep 
and it is reported to be the longest submarine tele- 
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phone cable in use in the United States. It was laid 
across four bodies of water, all different sections 
of the Sound, the cable weighing 9 lb. to the lineal 
foot. Steam tugs, equipped with donkey engines for 
operating the cable reel, were utilized in the work. 
There was also installed on the tug a motor-generator 
set to enable operators to apply electric brake control 
to the cable reel. 


ACCOUNTING SYSTEM TO BE EXPLAINED 
TO MASSACHUSETTS CONTRACTORS. 


There will be a special meeting of the Massachu- 
setts State Association of Electrical Contractors and 
Dealers at the American House, Boston, Mass., Feb. 
25, to which all members and non-members are 
cordially invited. At this meeting George J. Murphy, 
chairman of the Accounting Committee of the Na- 
tional Electrical Credit Men's Association will discuss 
the accounting system that has been adopted by the 
National Association of Electrical Contractors and. 
Dealers. This system of accounting has the endorse- 
ment of numerous other electrical associations and it 
is expected that its adoption is another step in the 
correction of the weaknesses of the electrical con- 
tractors and dealers. 

As this subject is of particular interest to book- 
keepers and office help, an invitation is extended to 
these employes, especially the ladies, to attend this 


meeting. 


PRELIMINARY STUDIES FOR SKAGIT 
PROJECT ARE BEING MADE. 


“A. H. Dimock, city engineer of Seattle, Wash., in 
his recent report to the City Council on the citys 
proposed Skagit river hydroelectric project, estimates 
the ultimate cost at not less than $30,000,000. The 
borings on Gorge creek and other sites, on which 


$80.000 have been spent, demonstrate that the depths 


to bedrock are much greater than was originally an- 


ticipated. A survey for the transmission line, from 
the proposed power site to Seattle. has been made 
over 42 miles of the roo-mile route. Plans require 
that either a railroad or an autotruck road, 30 miles 
long, be built from the Northern Pacific Railroad to 
the damsite, and studies of comparative costs of the 
two kinds are being made. Surveys along the river 
for the dam, tunnels, flumes and power plant have 
been made, and other surveys of the river canyon 
and Ruby creek reservoir site are to be made this 
coming season to supply data required by the Gov- 


ernment. 


UNDERWRITERS’ LABORATORIES HOLDS 
ANNUAL MEETING. 


At the annual meeting of the directors of the 
Underwriters’ Laboratories, Inc.. held recently at Chi- 
cago, reports for the year showed the institution to be 
in a very flourishing condition. William H. Merrill, 
Jr., the president, called attention to the valuable 
service that the laboratories had been able to render 
the government during the war, Mr. Merrill himself 
having been at the head of the Fire Prevention Sec- 
tion of the War Industries Board. 

The following officers were elected for the coming 
vear: Chairman of the board, H. C. Eddy, Commer- 
cial Union: president. William H. Merrill, Jr.; vice- 
presidents, W. C. Robinson, Dana Pierce, and A. R. 
Small; secretary, D. D. Anderson, and treasurer. l. 


H. Headen. 
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Commission Advises Utilities—Record Sale of Factory Units 
—Electricity in War—Minneapolis Has Very Busy Month 


UTILITIES COMMISSION OFFERS ADVICE 
TO PUBLIC SERVICE COMPANIES. 


Chief Engineer of Illinois Commission Explains Impor- 
tance of Proper Care of Complaints. 


The following letter, which was recently sent to 
the public service companies of Illinois by Frank 
G. Ewald, chief engineer of the Public Utilities Com- 
mission of that state, contains some very pertinent 
advice, not only for these companies but for all com- 
panies which depend, to any extent, upon the good- 
will of the public for their existence. The problem 
presented to such companies in establishing favorable 
public opinion is a difficult one and one which is es- 
pecially important at this time. This advice, there- 
fore, coming from one of the officers of a commis- 
sion whose experience and success in this work are 
well known, deserves careful consideration. 

The letter, in full, 1s as follows: 

“As a result of the Commission’s experience ex- 
tending over a period of five years in meeting vari- 
ous problems involving the relations of public utili- 
ties with the public, we have become very strongly 
impressed with the large influence which the quality 
of service rendered and the methods of handling com- 
plaints exerts upon the character of this relationship 
with the public. 

“During the recent times of stress, with the at- 
tendant scarcity of labor, there has been a tendency 
on the part of utilities to decrease the standard of 
service rendered, possibly with a view to more eco- 
nomical operation and possibly because of inability 
to adequately supervise the work of strange employes 
necessarily employed. Insofar as such a policy may 
have been intended, we believe that it is most unwise 
and that instead of operating to relieve the utility of 
its burdens, it will greatly increase them. We have 
seen this repeatedly proven during the past year. 

“Through the handling of complaints most utili- 
ties find their only opportunity of meeting their con- 
sumers. This is unfortunate, because the utility gains 
its impression of its consumers through these com- 
plaints, which are often presented at times when the 
consumer is aggravated, and, on the other hand, the 
consumer gains his impression of the utility through 
the methods by which the complaint is handled. 

“With the utility, the handling of complaints is 
a routine transaction which occurs with regularity, 
and the employes engaged upon this phase of the work 
come to regard the complaints merely as a part of 
the company’s routine which is capable of being han- 
dled by routine methods, in much the same manner 
that material is passed through the stock room. With 
the consumer, however, a complaint is not a routine 
matter, but represents to him a real grievance. In 
other words, utilities are apt to regard a complaint as 
lacking individuality, while from the consumer's 
standpoint, each complaint has a very distinct indi- 


viduality and stands out in his mind as a particular 
situation which merits individual attention. 

“We have been frequently impressed with the fact 
that if a utility is willing to accord to each complaint 
an individuality and give it a just investigation, both 
from the consumer's and the utility's viewpoint, the 
complainant is well satished and, as a result of his 
contact with the company, has an appreciation of its 
human characteristics and a regard for its sincerity 
of purpose. A routine reply to some classes of com- 
plaints may be suitable, but its routine nature will 
usually impress the complainant unfavorably. 

“The problem as to the future of public utilities 
is one which occupies considerable attention in the 
public mind today and is one which is of vital im- 
portance to the utility and to the public. We believe 
that much of the criticism directed against utilities 
and which, in a certain measure, re-acts against the 
regulatory bodies charged with their supervision, 
might be relieved by a broad-minded policy of han- 
dling complaints in which each case is treated as an 
opportunity for acquaintanceship with the consumer 
and each complaint is given an individuality and im- 
partiality investigated. 

“As the responsible executive of a utility, I hope 
that you will give the subject matter of this letter 
careful consideration. It is presented as a helpful 
suggestion regarding a vital matter and with the fur- 
ther idea that in many cases the operating heads of 
utilities inadvertently allow themselves to get out of 
touch with working details, some of which have a 
very important bearing upon the development of this 
complicated situation. 


RECORD-BREAKING SALE OF LIGHTING 
UNITS DURING JANUARY. 


Commonwealth Edison Salesmen Obtain Contracts for 
1220 Factory Units to Improve Lighting Conditions. 


The sale, or rental, of 1220 factory lighting units 
in one city in a single month to replace or be added to 
the existing lighting facilities is surely a big step 
towards the perfecting of artificial lighting conditions. 
To accomplish this when industrial conditions are as 
unsettled and uncertain as they are at present and in 
a community where the lighting conditions are far 
above the average is even more remarkable and should 
serve to stimulate the endeavors of other companies 
along these lines. 

This record was established by the sales force of 
the Commonwealth Edison Co., of Chicago, during the 
month of January. This progressive central-station 
company was among the first to realize the need for 
better and more efficient lighting conditions in indus- 
tries and in pursuit of this work has developed a 
number of practical lighting units to meet the various 
requirements. In addition to this work, numerous 
rental plans have been introduced to enable the pur- 
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chaser to obtain better lighting as easily as possible. 
This enviable record is the result of an intensive sales 
effort on the part of the sales department and the 
study which has been given this subject by the com- 
pany’s engineers. 

The salesmen are especially trained in this work 
and devote practically their entire time to it under the 
supervision of O. R. Hogue, head lighting agent of 
the company. The value of proper training for sales- 
men. in this work cannot be overestimated. The 
majority of factories to a certain extent are improper- 
ly and insufficiently lighted but in order to convince 
the manufacturer of this fact the salesmen must have 
sufficient accurate information not only to point out 
the advantages of good lighting from a physical stand- 
point but must be qualified to recognize poor lighting, 
the best methods of improving it and whether or not 
the manufacturer will receive any financial return for 
his investment. As a result of their training these 
men are able to explain to the prospective customer 
not only the needs and advantages of proper lighting 
facilities but can give him valuable assistance in the 
selection of suitable fixtures. This fact is evidenced 
from the high average intensity of 6 ft.-cdls. obtained 


] 


eas aS ee) 
Sample of Lighting Unit Sold by Commonwealth Edison Co. 
for Industrial Lighting. 


in the installations which were contracted for during 
the month. 

Under the able direction of W. A. Durgin a series 
of factory lighting units, one of which is shown in the 
illustration, has been developed which are especially 
adapted for this work. Primarily, they are designed 
to give the best possible lighting effects but they also 
embody a ruggedness which enables them to withstand 
hard usage and simplicity to a sufficient degree to per- 
mit their being produced at a nominal price. The 
reflector is of punched steel, enameled, white on the 
interior and blue on the top. The stem is standard 
conduit in which an individual switch may be installed, 
if desired. To prevent the severe eyestrain which 
results from leaving the filament of the lamp exposed 
suitable shields made of opal glass, which soften the 
glare, may be attached over the base of the lamp. In 
addition, a lock-socket or sealing device is used to pre- 
vent the replacing of lamps except by authorized per- 
sons or the attaching of extension cords. 

Of the 1220 units approximately 25% were sold 
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outright for a nominal figure and the other 75% 
were distributed on the regular rental basis. Under 
the rental plan the customer agrees to pay a certain 
amount per unit per month as rental only, the current 
being charged for at the regular rates, for a period of 
two years, the company to do the necessary wiring 
and installing. At the termination of this period the 
customer may either renew the contract at a reduced 
charge, purchase the fixtures and wiring, or discon- 
tinue the contract. For a small additional amount the 
company will maintain, clean the fixture and make 
necessary lamp renewals. This latter clause cannot be 
too strongly recommended for it assures the proper 
care at all times, without which any equipment cannot 
maintain its highest efficiency and insures that the 
proper size of lamps which are originally installed 
will continue to be used. 


ELECTRICITY AND THE WAR. 


Brief Review of Importance of Electricity in Our Indus- 
trial Operations. 


By A. BELLEMAIN COLE, 
Westinghouse Electric é Manufacturing Co. 


Electricity is so essential that should one of the 
contending armies have been without this unseen force 
it would have been impossible for it to have existed 
long. So vital is this mystery of the ages that it may 
be said to have touched all of our preparations for 
war as well as actual combat. From the bowels of the 
earth we bring forth coal and oil, from which the 
latent energy of centuries is released for the gen- 
eration of electricity to furnish power for vast indus- 
trial centers like Pittsburgh, or to propel a giant ship. 
Possibly a great cataract is harnessed and its energy 
used for the creation of electricity. In fact, our water 
powers, the greater utilization of which has been made 
possible by the advances in electrical engineering, are 
loaded to their limits—night and day—driving the 
mighty wheels of industry, turning out the sinews of 
war. In the Niagara district we have a singular illus- 
tration of how essential electricity has been in winning 
the war. 

The cheap electric power produced at Niagara 
Falls made possible the founding of the artificial 
abrasive industry of the United States, and with the 
natural supply of energy and carborum from Asia 
Minor cut off by the war, where would we have been 
without Niagara’s artificial grindstones, whetstones, 
and other grinding implements. In every plant where 
alloy and tool steels were used Niagara Falls’ abrasives 
helped to win the war. In munition plants, in the 
locomotive works, in the automobile factories, in the 
foundries, in the machine shop will be found these 
abrasives, produced by the electric furnace, doing 
indispensable tasks. 

The electric furnace has been of great assistance in 
the active prosecution of the war, particularly in the 
production of the rapidly growing quantities of high- 
grade steels from low grade, and of the alloys and 
metals which go into these steels, in process, such as 
ferro-silicon, aluminum, ferro-chrome, ferro-manga- 
nese, etc., in the production of artificial abrasives from 
bauxite ore, also the raw material for aluminum, which 
together with the high-grade tool steels, are essential 
in the working of those steels into high-grade tools 
and dies, into helmets, bayonets, rifle and machine gun 
barrels and high powered artillery; into sharpnel, 
high-explosive shells, armor plate;,into various parts 
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of tractors, hghting tanks, auto trucks and airplane 
engines; into locomotives for transport behind the 
firing lines; into electrical machinery for the electric 
propulsion of battleships, battle cruisers and sub- 
marines; in the production of aluminum, a most im- 
portant munition material, used independently or in 
alloys, such as with magnesium, another electric fur- 
nace product; in every Liberty motor and in other 
airplane motors, in airplane parts, in army canteens 
and cooking utensils, and the deoxidation of steel; in 
the production from coke and limestone of calcium 
carbide, the base material for acetylene and cyanide. 

In the Southland, hydroelectric power drove 
myriads of spindles, weaving cotton into uniforms for 
our soldiers, bandages for the Red Cross and tents for 
our men at the front. In speaking of the great value 
of electricity in winning the war, it is significant in 
that here is a singular use that in many respects stands 
paramount. For war purposes the need of nitrates is 
almost as important as air and water, and in its ulti- 
mate analysis, a modern war is reduced to the simple 
terms of nitric acid. The nation engaged in a strug- 
gle for life and death becomes helpless the day nitric 
acid is exhausted, no matter what its population may 
be, no matter what their bravery, skill and resolute- 
ness. To guard against our country being confronted 
by a shortage of nitric acid, at Sheffield, Ala., there is 
under construction a hydroelectric development to be 
used for the manufacture of nitrates. This will stand 
as one of the great achievements of the day. No less 
than 660,000 hp. will eventually be developed or more 
than all the power that can be obtained from the 
Niagara Falls on both the American and the Canadian 
sides of the Niagara River. 

In the terms of the day, conservation is paramount, 
both in the utilization of man-power and natural re- 
sources. Think of the hundreds of thousands of tons 
of coal per annum these electrically harnessed streams 
will save for other uses. Far greater will this be felt 
when our great trunk-line railroads are electrified. 
thus eliminating the necessity for hauling locomotive 
coal, and alleviating transportation conditions as a 
whole. Electricity from our water falls driving our 
locomotives will increase the capacity of our railroads, 
making it possible to haul more freight per train and 
have more room for trains per mile of track. Coal, 
we must admit, is of vital importance in time of war, 
and any substitute becomes correspondingly important. 
No one has recognized this importance more than the 
officials of our national government in connection with 
winning the war. President Wilson has said regard- 
ing public utilization, and refers to the central station, 
the electric railway and the water powers: “It is 
essential that these utilities should be maintained at 
their maximum efficiency and that everything reason- 
ably possible should be done with that end in view.” 

The integrity of the utility industry of this country 
has not only been preserved, but its activities have 
been speeded up to a point never hitherto attained, 
which has made it possible for us to take our places 
with the allies and be a final decisive factor in the 
termination of the world war. 

The power companies had to keep pace with the 
extraordinary demands being made upon them to fur- 
nish electrical energy in large quantities to the ship- 
yards, munition yards, to the airplane factories and to 
the innumerable industries engaged either exclusively 
in the manufacture of war products or of materials 
which ultimately become a part of war products. 

The electric railways have hauled more freight, 
thus relieving the transportation situation. For nearly 
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a century steam has moved our freight; more recently 
gasoline has been hauling many thousands of tons of 
freight in the direction of the battlehelds of France. 
Electricity, the all powerful force, has been neglected 
as a means of hauling freight. 

The electric railways are able to haul millions of 
tons of freight on thousands of miles of rails over 
which now hardly moves one car per hour. 

The Chamber of Commerce of the United States 
fully realizes the importance of the electric railway as 
a valuable public utility and has asked authorities to 
give prompt and sympathetic hearing to utility peti- 
tions for assistance and relief due to the unusual 
financial conditions. Increased rates are of vital im- 
portance to the utility, but development of electric 
railway freight haulage is greater, to the public and to 
our Government. 


JANUARY PROVES VERY BUSY MONTH IN 
MINNEAPOLIS. 


All Branches of Minneapolis General Electric Co. Show 
Big Increase for Month. 


In common with many other central-station com- 
panies, the Minneapolis (Minn.) General Electric Co. 
found January, 1919, an exceptionally good month 
as compared with the same month in preceding vears. 
The gain in electric meters installed was almost four 
times as much as in January, 1918. The gain in 
kilowatts of lighting load connected was three times, 
and twice as much power business was added, about 
500 hp. in motors having been put on the lines. There 
were about 250 already-built houses wired for elec- 
tricity during the month, and the electrical appliance 
sales of the company show an increase of 32%. 
Special attention to house wiring, commercial light- 
ing, commercial window display lighting, which should 
help to maintain brisk business, are planned for Feb- 
ruary. 

As a result of the continued mild weather the out- 
put from the company’s hydroelectric stations during 
the week ending Jan. 31 was practically double the 
output for the corresponding week last year. Dur- 
ing the week the Sales Department secured 222 new 
electric light and power customers with 134 kw. of 
lighting and 145 hp. in motors. 


SALE OF APPLIANCES IN LOUISVILLE 
GREATLY INCREASED. 


Total of 14,449 Appliances Sold Representing 4300 Kw. 
Additional Connected Load. 


Electrical dealers of Louisville? Ky., report com- 
bined sales of 2&9 electric washing machines, 1160 
electric vacuum cleaners and 12,000 other ‘electric 
household appliances during the year 1918. Most of 
these appliances, representing a load of 4300 kw., were 
added to the lines of the Louisville Gas & Electric 
Co. 

The commercial department of this company dur- 
ing the week ended Jan. 31 secured 50 new electric 
light and power customers, with 26 kw. of lighting 
and 37 hp. in motors. New business contracted for 
shows an increase of 42 customers with 23 kw. of 
lighting and 333 hp. in motors. There was a gain 
of 14.5% in electric energy output over the corre- 
sponding week last vear: 
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Cable Tunnels—Lateral-Strain Cable Tower—Feed-Water 
Treatment — Condenser Troubles — Boiler Room Facts 


CONSTRUCTION OF TUNNELS FOR LIGHT 
AND POWER CABLES. 


Abstracts from National Electric Light Association Paper. 
| By G. B. SPRINGER. 


In many cities it is necessary to build tunnels for 
conduit and cables under rivers or other bodies of 
water which may separate power plants from the dis- 
tribution areas. , 

Armored submarine cables imbedded in the bottom 
of rivers have been used to some extent in the past, 
but trouble of various kinds and dredging up of cables 
have shown that it is more economical in the end to 
build tunnels, especially where many cables are to be 
ihstalled. 

In general, unless work of similar nature has been 
done in the vicinity of a proposed tunnel, it is best to 
have test borings made at the location of each shaft to 
ascertain the kind of material and the depth of rock. 
These borings can generally be made for $1.50 per 
foot, and where carefully done are valuable in locating 
the depth of the best material in which to build the 
tunnel. | 

If a stratum of stiff blue clay is found of sufficient 
depth to permit the tunnel to be built and have from 
12 to 15 ft. of good material between the roof and the 
river-bed, the tunnel can be built more economically 
than to drive it through rock. Where it is necessary 
to build in rock, it has been found that much more 
trouble results from water, both during construction 
and later. Water follows the fissures or faults in the 
rock, and under pressure resulting from an 8o to go-ft. 
head it is difficult to handle and often results in a wet 
tunnel after work is finished. A depth of 50 to 6o ft. 
below water level for the top of the tunnel is desirable 
in order to avoid foundation piles for bridges, etc. 

In excavating the shafts, steel rings 34 by 4 in. are 
used to hold lagging in place, which is usually matched 
white pine 2 by 6 in., 4 ft. long, each set being put in 
place after 4 ft. is excavated, until the required depth 
is reached. 

In cases where quicksand is encountered, it is often 
necessary to use steel shields or cylinders which can 
be sunk by the application of sufficient weight on top. 
In swelling clay or other unstable material where the 
ordinary method of using steel rings is impracticable, 
it is necessary to timber the shaft until good ground 
is reached. .A square shaft with 12 by 12-in. timbers, 
well braced and backed up by 2-in. sheeting, will he 
found best for these cases. 

When rings are used, wooden drums approxi- 
mately 1 ft. smaller than the excavation are placed 
inside and the annular space filled with concrete. Four 
feet is a convenient height for the drums, the concrete 
being well tamped every 8 to 10 in. A mixture of one 
part of portland cement, three parts torpedo sand and 
five parts crushed limestone is a good proportion for 
the concrete. Material should be furnished according 


to approved specifications and should be tested as a 
check, especially cement. 

Excavating and concreting the tunnel are usually 
done by using wooden forms of the section desired, 
set about 12 ft. apart, a space for the concrete being 
left between the lagging and the clay or rock, as in 
building the shafts. In some cases it is advantageous 
to use steel forms, such as bent channel iron, leaving - 
more working room in the drift. Small cars on a nar- 
row railroad are used for conveying the excavated 
material to the shaft, when it can then be raised in a 
bucket or on an elevator. The same railroad is used 
to carry the concrete to the heading. The lines and 
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Pian ef Proposed Tunnel. 


levels, especially where curves are necessary, should 
be given for each form. Small lines may be swung on 
each side of the shaft, a transit instrument being set 
on line below and the proper angles turned. A line of 
levels is transferred from above and stakes set every 
10 to 12 ft. 

The accompanying illustration shows a plan of a 
proposed tunnel which had to be built as far as possible 
from an existing tunnel and still remain inside the 
street lines. As the shafts could not be built on the 
same line as the tunnel on account of obstructions, an 
85° curve 45 ft. long with a radius of 66 ft. was run 
on one side and an angle of 9° and 6’ for 35 ft. on the 
other, thus connecting the shafts with the straight 
tunnel. Careful engineering was required in running 
the curve and bringing the two sides of the tunnel 
together in the middle. A railroad curve was figured 
and laid out by tangent offsets and offsets from the 
long chord, and the lines checked with a variation of 
only 34 in. Work of this nature must be done with 
mathematical correctness, as a mistake in alinement 
may be very costly. 

When the tunnel and shafts are concreted, they 
should be plastered with portland cement mortar 
mixed one part of cement and one part of fine sand 
or powdered stone. Small leaks may be stopped by 
adding soda ash to the mortar... Leaks which cannot 
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be stopped by plastering are trained to one point where 
a small pipe is inserted and after the plastering 1s 
finished the pipe is plugged. 

Three-inch galvanized angle-irons are placed 4 ft. 
apart vertically and about 2 ft..from each side of the 
shafts, making two segmental spaces which are filled 
with ducts. As many ducts as are necessary can be 
built in the tunnel, and the number added to as needed. 
Vaults at the top of shafts should be larger than ordi- 
varv to facilitate the handling of a large number of 
cables. A 6-ft. tunnel, for example, should have man- 
holes at the top of shafts about 15 by 15 ft. in size. 

Smaller and less expensive tunnels are sometimes 
built under land where permission is not easily obtain- 
able or where it is not practical to make open cuts. 


COMBINATION STRAIN TOWER AND 
LATERAL. 


Chicago Surface Lines Employ Interesting Line Con- 
struction for Railway Feeders. 


Feeders leaving many of the substations operated 
by the Chicago Surface Lines, operating the street 
cars in Chicago, are both numerous and of large cross- 
section. While many of these cables are installed 
underground, many more are strung aerial as soon as 
possible after leaving the substation. In some instances 
the feeders travel underground only a short distance 
from the substation. In this latter case, many con- 
ductors of large cross section emerging close together 
are rather objectionable. 

The accompanying illustrations show the way in 
which the Chicago Surface Lines employ a length of 
enclosed rigid I-beam as a combination lateral and 
strain tower, and by so doing get away from practi- 
cally every objection to bringing out many heavy con- 
ductors in close proximity from underground to aerial. 


Fig. 1.—Combination Strain-Lateral Tower Employed by Chi- 
cago Surface Lines for Heavy Underground Cables 
Taken Aerial. 


Fig. 1 shows a lateral-strain tower used with six cables 
emerging from a substation, and Fig. 2 indicates the 
arrangement of the six cables. 

. The tower consists of an I-beam imbedded in a 
concrete foundation. On the two “open” sides of this 
structure are bolted, one on each, sections of '%4-in. 
sheet iron, each section about 4 ft. in length. Malleable- 
iron crossarms are clamped to the top of the structure 
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by bolts similar to U-bolts. Three cables are carried 
up inside the structure on each side of the I-beam 
and are tapped on to the aerial feeders on the line side 
of the crossarm insulators, as shown in Fig. 1. The 
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Fig. 2.—Arrangement of Cables as They Run Up in the Tower. 


feeders dead-end at the strain tower and are guyed 
through strain insulators to a tower a span away in 
the opposite direction to that which the feeders follow. 

The above arrangement permits the six conductors 
to be better protected from mechanical injury than 
were each cable brought up aerial in a lateral. The 
installation is less unsightly, and the I-beam acts as 
a strain tower as well as a lateral. 


ELIMINATING OIL FROM FEED WALER 


Electrical Treatment of Feed Water Surpasses All Other 
Methods. 


The importance of perfectly clean feed water for 
steam boilers free of oil is generally appreciated by 
operating engineers. Appliances ordinarily used do 
not succeed in completely removing the oil, because 
it is in an emulsive state and divided into globules of 
less than 1/1000 mm. diameter which can pass through 
the finest filtering medium. Various precipitants are 
employed, but success depends in every case on subse- 
quent filtration of the water through large sand filters. 

A new method has recently been developed, by 
which electricity is used, and with results obtained 
in no other way. The tiny globules of oil can be made 
to coalesce by passing an electric current through the 
water, and an apparatus has been designed for this 
purpose, using continuous current at 110 volts while 
the water flows through the feed pipe. The electri- 
cally treated water is then sent through a pressure 
filter consisting of perforated cylinders covered with 
cloth and enclosed in a strong vessel provided with 
inlet and outlet stop valves. Such a filter has very 
little effect on ordinary feed water, but, as the elec- 
tric process described above causes the oil-globules 
to coalesce, the whole of the oil is effectively retained, 
leaving pure water only to pass through. A pressure 
gage on the filter indicates the condition of the filter 
cloth, which should be changed when the filters are 
changed. 


PECULIAR CONDENSER TROUBLE. 


Eliminating Effect of Vibration Solves Problem. 


In a central station containing several 3000-kw. and 
two 12,000-kw. turbogenerators trouble began to de- 
velop in the condensers of the two 12,000-kw. units. 
These two condensers were of identical design, each 
having 4162 tubes, 21 ft. 6% in. in length. Two center 
stay plates were installed across the length of the con- 
densers. . | ae 

The trouble which took place;in the top half of the 
condensers; only,,was_that)the( tubes wore down very 
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badly and became perforated where they were held by 
the stay lace packing. The result was that a consider- 
able leak took place into the steam space, and the tur- 
bines had to be taken out of service frequently in 
order either to renew the tubes or plug up the per- 
forations, the former an expensive undertaking and 
somewhat difficult one because of the high price and 
shortage of condenser tubes, the latter an annoying 
and inconvenient maintenance job. 

Vibration was the cause of the trouble, and the 
vibration was the result of the impact of the steam 
among the top nest of condenser tubes. The remedy 
was simple and tonsisted of removing the top third 
of the tubes and rethreading them through the center 
tube plate one hole out of pitch vertically so that the 
tube was then slightly hogged. This simple expedient 
overcame the trouble. : 

Another difficulty that developed in the plant in 
question was that of condenser tubes bulging inwards, 
the cause of which was that the ferrules had been 
tightened down on the stay lace packing. Expanding 
the condenser tubes slightly into the ferrules so that a 
metal to metal joint was formed overcame this trouble 
of inward bulging tubes. 


PRACTICAL PHASES OF BOILER ROOM 
PRACTICE. 


Economies Obtained and How They Were Brought About. 


What can be accomplished toward improving 
boiler-room performance when the matter is tackled 
seriously, was dealt with in a paper, entitled “Prac- 
tical Phases of Boiler-Room Practises,” read by Ed- 
ward Marshall, combustion engineer, Union Gas & 
Electric Co.,- Cincinnati, O., before a recent meeting 
of the Ohio Electric Light Association. In attempt- 
ing to overcome the shortage of suitable boiler room 
labor, the scarcity and high price of coal, and the 
urgent necessity of not only maintaining plant capac- 
ity but increasing it, many interesting things were done 
and lessons learned. 

Owing to these difficulties the handling of boiler 
room equipment has taken vast strides. Boilers 
were tested, and stokers reconstructed so that max- 
imum capacity and efficiency could be obtained. Baffles 
were re-designed so that the very minimum draft 
loss, consistent with good distribution of gases, suf- 
ficed. Arches were changed by raising and length- 
ening them so that better combustion resulted; set- 
tings were torn down and rebuilt so that they would 
not leak air excessively and car loads of setting insu- 
lation were used, all with wonderful results; pipes 
that never had been covered were covered, as also 
were feed-water heaters, drum heads of boilers, pumps 
and engine cylinders. Boilers and stokers were 
tested so that the rating of highest efficiency could 
be determined. Instruments such as draft gauges, 
Orsats, pyrometers and CO, recorders were installed. 
Soot blowers, tube cleaners, Venturi tubes, water 
weighers, flow meters, were all installed with one ob- 
ject in view, that of bringing up the boiler efficiency 
in delivering to the switchboard the kw-h. for the 
least B. t. u. More attention was given to operating 
data than ever before; for example, boilers were nev- 
er operated without some record being kept of the 
percentage of ash to the amount of coal burned; hours 
in service, that the proper time to clean boiler both 
inside and out could be known; whether more boilers 
were in service for a given load than is necessary. 
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The old method of blowing down boilers two or three 
times a day a gauge or two was abandoned and some 
titration method used instead to determine when 
blowing down is necessary. This has shown in some 
plants that it is unnecessary to blow down boilers 
more than once in several days. 

The data kept in most plants have been instru- 
mental in bringing up the efficiency. In one 
plant keeping operating data enabled the efficiency 
to go from 32 to 68%. The plant consisted of four 
400-hp. boilers set with inclination of tubes forward 
instead of back, with flue connection on front. These 
boilers were supposed to be baftled with “C” tile on 
the bottom row of tubes with a rear vertical baffle, 
with a baffle extending from drums six rows down 
on tubes midway between rear baffle and front head- 
ers. This plant was situated in a coal-mining region 
where coal was obtained very cheap before the price 
was fixed by the government, and very little, if any, 
attention had been paid to the efficiency up to this 
time. All at once some instruments were bought, 
stack thermometers were installed, showing stack 
temperatures between eight and nine hundred degrees ; 
dratt readings were taken showing draft of 0.8 in. over 
tire, Venturi tube was installed, and a crude method 
for keeping track of coal developed that only 3.3 Ib. 
water per lb. coal was being evaporated; that the 
temperature of feed water was only 130° with sufh- 
cient exhaust steam blowing out through the roof to 
bring it up to 210°. One boiler at a time was gone 
over; it was found the bottom and rear baffles were 
practically gone, soot and flue-gas dust had accumu- 
lated on outside of tubes at both front and rear 
headers, that tubes above the first three rows were 
found to have not been bored for a period of three 
years. After re-baffling these boilers by using “T” 
tile in bottom row, taking out the vertical baffles and 
putting a baffle on top of the 8th and 14th rows, mak- 
ing a three-pass boiler, repairing the soot blowers, 
cleaning tubes inside and out, re-topping the stokers, 
installing new dump grates, it was found a draft of 
0.35 in. could be obtained over the fire and the leav- 
ing gases were reduced below 600° and the amount 
of refuse in ash pit had been reduced from 40 to 15% 
and the efficiency of plant was increased from 32 to 
08%. The saving in fuel by just applying some prac- 
tical common sense methods was more than 50%. 

Another problem that came up was checking up 
of the uses of the steam after it has been generated. 
A water balance of a plant indicates how inefficient 
some of the equipment is, and that the water rate 
on some of it is beyond belief. It may be found that 
a lot of steam syphons have been installed that at- 
tendants turn on and let blow for hours at a stretch: 
that the steam ejector 1s being used on a LeBlanc air 
pump because the vacuum cannot be held up without 
it; that the distributor is choked with sticks and 
stone; that some of the nozzles and blading on small 
turbines are worn so badly that twice as much steam 
is being used as should be; that the feed-water heat- 
ers have not the proper baffling and air vents to utilize 
and absorb the minimum amount of exhaust steam 
to give us the maximum feed water temperature; that 
the valve settings on the stoker engines, air com- 
pressors, dry vacuum, pumps, etc., are so far off that 
an excessive amount of steam is being used, and after 
checking up the amount of steam to the main units 
against the amount of.water fed to the boilers to find 
the steam unaccounted for and the steam to the aux- 
iliaries in some cases went-over-3314%. 
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Advantages of Three-Way Switches—Wire Combinations . 
in Conduit—Why Building Should Resume—Test Connector 


USE OF THREE-WAY SWITCHES REDUCES 
CURRENT CONSUMPTION. 


Elaborate Installation in Stockroom Also Improves Eff- 
ciency of Workmen. 


A practical argument for the installation of 3-way 
switches in storerooms, warehouses, etc., is contained 
in the installation shown in the accompanying dia- 
gram. This installation was recently completed by 
L. H. Lamont & Co., of Chicago, for the Cluett Pea- 
body Co. at its Chicago branch. In addition, the 
sketch shows very clearly the method of wiring and 
distribution by which the wire and conduit used were 
kept at a minimum. 

The preblem of providing adequate lighting for the 
numerous bins and stock shelves of this room, in 
which is kept a large stock of men’s wear, and at the 
same time keeping the electric consumption as low as 
possible was a rather difficult one, especially since it 
was very desirable not to have the lighting arrange- 
ment interfere with the efficiency of the workmen. 
The nature of this stock is such that the orders in- 
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variably consist of a wide variety of different articles 
in small quantities. The individual orders are usually 
gathered by one man from the different shelves and 
taken to the wrapping table which is situated in the 
upper right corner of the room, as shown in the dia- 
gram. 

If key sockets alone were used the man, in order 
to turn on the light, would have to drop whatever 
stock he was carrving at the time, turn on the light, 
pick whatever stock was needed, turn off the light 
and grope his way out in the dark, or the light would 
have to be kept burning. As .it often happens that 
the stock from certain sections is needed but once or 
twice during the day, this latter method is of course 
not advisable as it would entail an unnecessary waste 
of current. As the workmen have adopted a progres- 
sive system of gathering the stock, by which they start 
from one point and fill the various items as they go 
along, single-pole switches could not be used to advan- 
tage as they would necessitate going back to the point 
where the switch was located. 

This problem has been practically solved by the 
installation of 88 three-way switches, one at each end 
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Wiring Diagram Showing Installation of Three-Way Switches in Stockroom,:L.oH. ‘Lamont. & Co., Contractors. 
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of the various tiers of stock shelves. As can be seen 
from the diagram, the workman is enabled to start 
from any point, turn on the lights in any tier by means 
of the three-way switch located near the entrance, 
pick the stock required from that tier and on leaving 
at the other end turn the lights off. Although slightly 
more expensive than the “installation of single-pole 
switches or key sockets, the saving in current con- 
sumption is expected to repay this additional expense 
ina short time. 


HAZARD FROM POOR ELECTRICAL MAIN- 
TENANCE. 


Careless Changes and Upkeep of Lighting Circuit Cause 
Fire in Cotton Mill. 


The electrician in charge of the operation and 
maintenance of electrical equipment and circuits in 
an industrial plant has considerable responsibility and 
dangerous possibilities result from his negligence. 
This, of course, is especially true in plants handling 
inflammable materials or in which there are large 
numbers of employes with little or no knowledge of 
electricity. An example of the serious trouble that 
may result from carelessness is cited in the last num- 
ber of the Quarterly of the National Fire Protection 
Association. 

In a cotton mill someone had pulled off an ex- 
tension cord and fixture from an abandoned electric 
light connection, leaving the bare wires exposed. A 
sweeper in cleaning the ceiling and wire short-circuited 
the open ends. Sparks set fire to the lint on Ins broom, 
which he immediately dropped on the floor, where 
Hames spread rapidly over parts of four slubbers. 
Cloth tacked on the ceiling to collect oil from the floor 
above aided the spread of fire along the ceiling. lor- 
tunately fire sprinklers operated and practically ex- 
tinguished the fire before it had an opportunity to 
spread generally and destroy the plant. 

This case shows the evil of allowing anyone but 
the electrician to tamper with electrical equipment. It 
also shows that where rules to this effect are not 
strictly enforced, the electrician must make a much 
more frequent inspection of the circuits and appa- 
ratus. Above all things, bare circuit wires must not 
be permitted because even if they do not produce a 
bad fire, they may give a workman a shock that may 
result in serious injury. 


DETERMINING WIRE COMBINATIONS TO 
BE INSTALLED IN CONDUIT. 


Report of Rubber-Covered Wire Committee of Western 
Inspectors Contains Valuable Information 
on This Subject. 


The report of the Committee on Rubber-Covered 
Wire of the Western Association of Electrical In- 
spectors presented at the recent annual meeting of the 
association is of considerable value to inspectors, con- 
tractors and engineers, inasmuch as it affords a means 
of standardizing the combinations of wires which 
may be installed in conduit. This report, which was 
read by V. H. Tousley, chief electrical inspector of 
Department of Gas and Electrcity of Chicago, not only 
embodies a very complete table of combinations but 
also the methods of determining such combinations. 

The publication of the table of “Size of Conduits 
for the Installation of Wires and Cable,” as contained 
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‘used as ‘he basis for an extension of the table. 
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in Rule 28 of the Code, has proven of great value 
to inspection departments and also to contractors and 
the engineering profession. A standardization of 
this kind 1s always beneficial and particularly so when 
it reters to a subject of such constant application as 
the one referred to. There is found, however, a 
constant demand for information on combinations of 
wires and conduits not given in the Code table and it 
is to supply this demand that the following tables have 
been compiled. 

As the Code tables have been in use since the 1915 
edition of the Code, and with no serious complaint 
against them, it is fair to assume that the values 
therein given are approximately correct, and may be 
It may 
also be safely assumed that the largest wire, or com- 
bination of wires, to be allowed in a given conduit 
must bear a certain definite relationship to the conduit 
cither in the relative diameters of the wires and con- 
duits or in their relative areas. 

The relative diameters and areas of the combina- 
tions permitted by the present Code are shown in the 
following table, which is based on the greatest number 
of wires of different combinations allawed in a given 
conduit. 


MAXIMUM NUMBER OF WIRES ALLOWED IN CONDUIT— 
PRESENT TABLES. 


Size of Comb. of Relative Relative 
coad. wires. diam. area. 
Vy 1-No. 6 66% 43% 
By 1-No. 1 TCG 52% 
1 1-No. 3 ¢ TOC, o0% 
14 1-400,000 C.M. 50 55% 
12, 1-600,000 C.M. 16% HUGS 
2 1-1,000,000 C.M. 73% 52% 
2A, 1 -1,500,000 C. | 13% 53% 
3 1-2,000,000 C.) 650; 43% 
1 Z-NO. 6 T9% 27% 
1% 2-NO. 2 76% 28% 
114 2-No. 0 19S 30% 
3 2-600,000 C.M. 80% 32% 
3% 2-900,000 C.M. 80% 32% 
4h, 2-1, 500, 000 C.M. 80% 32% 
5 2-2,000,000 C.M. 80% 32% 
VW, 3-No. 14 71% 30% 
3, 3-No. 10 67% 29% 
11% 3-No. 3 78% 38% 
1, 3-No. 1 81% 40% 
2 3-No. 3/0 7850 38% 
214 3-300,000 C.M. 84% 43% 
3 3-600,000 C.M. 81% 40% 
316 3-700,000 C.M. 80% 40% 
4 3-1,000,000 C.M. 82% 41% 
416 3- 1,2: 90,000 C.M. 82% 42% 
5 3-1,750,000 C.M. 83% 43% 
6 3-2,000,000 C.M. 73% 32% 
a 4-No. 12 67% 30% 
1 4-No. 8 67% 28% 
114 4-No. 5 80% 40% 
1% 4-No. 2 81% 41% 
2 4-No. 0 77% 37% 
3 a 300,000 C.M. TT 38% 
3, 4-500,000 C.M. 79% 40% 
SPECIAL TABLE.! 
1 2-No. 10 81% 325 
34 4-No. 10 16% 38% 
li, 4-No. 14 81% 41% 
A 5-No. 12 76% 37% 
1 10-No. 14 T1% 37% ` 
1% 18-No. 14 71% 37% 
11% 24-No. 14 72% 31% 
2 40-No. 14 ou 37% 
2% 74-No. 14 seas 48% 
3 90-No. 14 eee 3856 


— ee ete 


See note at bottom of Code table. Rule 281. 


The values shown in this table are obtained by 
using the following dimensions of wire and conduit. 
An investigation of the tables of dimensions for rub- 
ber-covered wires, also for conduit, as given by the 
manufacturers, shows a considerable variation in 
diameters of both wires and conduit. The table which 
follows has been compiled from data supplied by a 
number of manufacturers and can be considered suit- 
able for the purpose for jvhich it is used. However, 
exact dimensions are not absolutely necessary, for they 
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are used only in a comparative sense in extending 
the table, and as long as the same dimensions are used 
both in the old table and in the extension of it, errors 
are eliminated. 


DIMENSIONS OF RUBBER-COVERED WIRE. 


Diam. Area. Diam. Area. 
14 .20 031 600,000 C.M. 1.23 1.19 
12 22 038 650,000 1.27 1.27 
10 .25 049 700,000 1.30 1.33 
8 28 06 750,000 1.33 1.39 
6 .41 13 800,000 1.36 1.45 
5 44 15 850,000 1.40 1.54 
4 .46 17 900,000 1.43 1.60 
3 49 19 950,000 1.46 1.68 
2 .62 21 1,000,000 1.49 1.74 
1 .59 27 1,100,000 1.61 2.04 
0 .63 31 1,200,000 1.66 2.16 
00 .68 36 1,250,000 1.68 2.22 
000 .73 42 1,300,000 1.70 2.27 ° 
0000 «79 49 1,400,000 1.75 2.40 
226,000 C.M. .84 55 1,500,000 1.79 2.52 
250,000 C.M. .86 58 1,600,000 1.83 2.63 
300,000 C.M. .94 69 1,700,000 1.88 2.78 
350,000 C.M. .99 V7 1,750,000 1.90 2.85 
400,000 C.M. 1.03 83 1,800.000 1.92 2.89 
450,000 C.M. 1.08 92 1,900,000 1.97 3.05 
500,000 C.M. 1.12 99 2,000,000 2.00 3.14 
550,000 C.M. 1.19 1.11 
DIMENSIONS OF CONDUIT. 
Diam. Area. Diam. Area. 
% 62, .306 3 3.06 7.34 
SA 82 .516 314 3.56 9.94 
1 1.04 .848 4 4.02 12.7 
1% 1.38 1.49 4% 4.5 15.9 
1 1.61 2.03 5 5.04 19.9 
2 2.06 3.32 6 6.06 28.8 
2% 2.46 4.75 


RATIO BETWEEN THE DIAMETER OF A CIRCLE ENCLOS- 
ING THE COMBINATIONS OF WIRES SHOWN, TO 
THE DIAMETER OF ONE WIRE. 


2 wires—2 times diameter of one wire. 
3 wires—2.2 times diameter of one wire. 
4 wires—2.5 times diameter of one wire. 
5 wires—2.8 times diameter of one wire. 
6 wires—3 times diameter of one wire. 
7 wires—3 times diameter of one wire. 
8 wires—3.5 times diameter of one wire. 
9 wires—3.8 times diameter of one wire. 
- 10 wires—4 times diameter of one wire. 
11 wires—4.16times diameter of one wire. 
12 wires—4.3 times diameter of one wire. 
13 wires—4.4 times diameter of one wire. 
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Using the data shown in the first table, the follow- 
ing limiting dimensions have been assumed as rep- 
resenting the experience of the present Code tables 
and the extensions of these tables have been worked 
out on the following basis: 

I wire, 56% of the area of the conduit. 

2 wires, 32% of the area of the conduit. 

3 wires, 42% of the area of the conduit. 

4 wires, 40% of the area of the conduit. 

Above 4 wires, 37% of the area of the conduit. 

The following illustrations will show the method 
used in determining the proper size of conduit where 
there are combinations of odd sizes of wires. As an 
illustration: What size of conduit will be required 
for 6eNo. 8 and 6-No. 2 wires? The area of 6-No. 8 
is 6 X .06 = .36. The area of 6-No. 2 is 6X .21 
= 1.26. The total area is .36 + 1.26 = 1.62. Accord- 
ing to the table, 12 wires should have an area of 37% 
of the area of the conduit; 162 —-.37 = 4.37 or a 
214- inch conduit. 

It must be remembered that the data contained in 
this report do not replace or constitute a change in 
the present Code rules and in instances where it ap- 
parently conflicts with the present Code allowances, 
the Code rules must be followed. Several of these 


conflicts are evidently caused by the fact that in’ 


the Code table only double-braid wires are considered 
while in this table the dimensions of single-braid wires 
were used whenever such wires are permitted. It 
is also well when using the data contained in the 
report to bear in mind Rule 26f which requires 
that except in the case of stage pocket and 
border circuits the same conduit must not contain 
more than four two-wire, or three three-wire circuits 
of the same system, except by special permission, and 
must never contain circuits of different systems. 
Furthermore, the rigidity of the wires will often pre- 
vent the practical application of the table. 


MAXIMUM NUMBER OF WIRES IN CONDUIT. 
Size of Conduit. 
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allowances are designated by the Italic figures In parenthesis. 


2 2% 3 31% 4 4% 5 6 
10 57(74) 88(90) 118 161 190 237 342 
2 46 72 97 123 1556 193 280 
: 36 55 75 96 120 150 216 
20 29 45 61 78 98 123 177 

9 13 21 28 36 45 56 81 

8 11 1 24 31 39 49 71 

7 10 1 21 27 34 43 62 

6 1 19 24 31 38 56 

6 1 17 22 28 35 50 

4 l 13 17 21 27 39 

4 11 15 19 23 34 

3 10 13 16 20 29 

3 11 14 17 25 

2 (4) 12 15 21 

1 10 13 18 

18 

1 (3) 10 15 

1 13 

1 12 
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-Note.—There are several instances in which the above table conflicts with the code. Wher such conflicts occur the code 
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CONTRACTORS SHOULD ENCOURAGE IM- 
MEDIATE RESUMPTION OF BUILDING. 


Prominent Architect Finds That Material Costs Will Fall 
Little and Labor Costs Not at All. 


Contractors and others interested in the building 
industry are eager to present definite information to 
prospective clients on the outlook in building costs, 
the uncertainty of which is the only feature that now 
retards general resumption of much needed construc- 
tion. The following article by George C. Nimmons, 
one of the leading architects of Chicago, on the 
building outlook, is of special interest because it em- 
bodies information gathered by him in the course of 
an inspection of the great port terminals in connection 
with the preparation of a series of articles for the 
Architectural Record, of New York: 

“It is estimated that the cost of civil building con- 
struction postponed on account of the war, has now 
reached the sum of $3,000,000,000 and that it 1s equiv- 
alent to the average amount of building done in one 
year over the entire country. The reason most proj- 
ects are now being deferred is that heavy decline 1s 
expected to take place in the cost of labor and build- 
ing materials. Any trustworthy information, there- 
fore, that can lead to any feeling of confidence gen- 
erally as to just what this decline will be and when it 
will come is the information needed now to stabilize 
conditions and establish a definite program for the 
coming year’s operations. 

“Recently the writer had an opportunity of secur- 
ing from many of the builders who are still engaged 
in the most important construction work now going 
on in this country, their statements and opinions as 
to the future conditions. This information was gath- 
ered during an inspection of the great port terminals 
and other war work. The consensus of opinion of 
all these men who are now most closely in touch with 
present conditions is that there will be a further drop 
in the cost of buildings, but that this drop will not 
be very material. The reason given for this was that. 
when some additional reductions in cost are made, 
sufficient building projects will go ahead to stimulate 
these prices and keep them at a level not far below 
where they are now. ` 

“The building projects which will proceed will 
come from two sources. First, from industrial and 
commercial concerns whose business demands will jus- 
tify expansion in buildings. In such cases the excess 
cost of buildings will often be taken care of by the 
resulting increase in business and charged off in a 
period of probably ten years. The other source of 
building will come from the federal and state gov- 
ernments. It was held that the growing sentiment 
for giving employment to soldiers and utilizing ex- 
isting resources, will soon result in creating legisla- 
tion for a vast amount of construction. The average 
yearly cost of such work is $600,000,000, and there is 
talk of doubling that. 

“Additional reasons given for the above state- 
ments were that labor will not come down in price. 
according to Samuel Gompers and the building trades 
organizations, and that for over twenty years, in spite 
of all panics and hard times, the cost of labor for 
building has steadily advanced. Part of the cost of 
producing building material is labor, for the price of 
which there is little prospect of decline. 

_“As to the best method of securing the bottom 
price for any building project, the opinion seemed to 
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prevail that an owner could only secure whatever de- 
duction there may be made by going into the market 
with plans completed ready to buy; that material men 
and contractors will hold back their price cutting 
until there is positive evidence in the completed plans 
of really getting a job. 

“It appears, therefore, according to these authori- 
ties, who are so closely connected with the present 
building situation, that any one desiring to build is 
not likely to secure any material reduction in cost by 
deferring the beginning of such work for a number of 
vears. Their opinion was that the ones who started 
first would gain a greater reduction in the small prof- 
its which idle builders would at first accept than the 
saving there may be in cost from reduced prices of 
materials later after the builders generally have se- 
cured enough work to engage their organizations.” 


AN EFFECTIVE AND EASILY MADE TEST 
CONNECTOR. 


By J. A. WEAVER. 


In making tests or whenever there is occasion to 
establish temporary connection to existing wiring with © 
a minimum of time and effort, where the conductors 
are “live” or where it is undesirable to remove the 
insulation, the test connector illustrated will be found 
very convenient and effective. The materials needed 
to make it can be found in the scrap collection of the 
average shop. The size of the device will, of course. 
vary according to the sizes of wires to be used. 
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Sketch of Simple, Home-Made Test Connector.. 
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Fhe body 4 can be either of round, square or 
hexagon brass rod. The opening B extends through 
the center of the body and is made of an elliptical 
shape by filing, so that wires of different diameters 
will be centered properly and allow the pointed steel 
screw E to engage the wire squarely after piercing the 
insulation. The wire enters the opening B through 
the slot H, which should be of sufficient width to 
accommodate the largest size wire to which it is to be . 
applied. The hole C is for the attachment of the test 
lead, and the screw D is to clamp same. The handle 
F is made of round fiber rod and, as the section shows, 
1s countersunk for the steel machine screw E which 
is screwed tightly into the threaded hole and further 
locked in position by the locknut G which may be 
soldered to the screw if desired. 

This connector possesses the advantage of being 
able to apply easily with one hand when working in 
difficult places. The pointed screw can be quickly 
removed and sharpened when necessary. The con- 
tact made by this screw will carry a fairly large cur- 
rent, but if a very heavy current is to be carried the 
wire should be bared so that the contact is established 
by the face of the slot. When it is once applied no 
amount of jerking will affect it. If care is used in 
tightening the screw, there is little danger of nicking 
the wire seriously, not as much as carelessly skinning 
the wire with a knife. 
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Locking Guards—Marine Fittings—Mica-Insulated Coils 
—Universal Fans—Grinding and Polishing Motor Outfits 


New Hubbell Locking Guards for 
Reflectors. 


A new line of locking lamp guards 
for use with reflectors 1s about to be 
placed on the market by Harvey Hub- 
bell, Inc., Bridgeport, Conn. As shown 
in the accompanying illustrations they are 


New Locking Guard of Strong Construc. 
tion. 


radically | different in design from this 
company’s other types, but possess the 
same rugged strength due to the sturdy 
wires and electrically welded joints. The 
wires are of steel, heavily tinned be- 
fore being welded. The locking device 
draws the guard tight around the re- 
lector, making the outfit practically one 
unit and absolutely insuring the protec- 
tion of the lamp against both breakage 
and theft. These guards can be readily 


Locking Guard Atttached to Reflector. 


adapted to slight variations in reflector 
sizes. Two keys are furnished with 
each standard package of guards, which 
are made for four sizes of reflectors, 
_ 6%, 7, 8 and 10 in. 


Marine Connecting Block and 
Cartridge-Fuse Base. 


The Bryant Electric Co., Bridge- 
port, Conn., which manufactures a 
comprehensive line of marine wiring 
devices, has ready for the market new 


: ; 


Bryant Marine Connecting Blocks Nos. 
577 and 593. 


interconnecting blocks, which are 
here illustrated and identified by cata- 
log Nos. 577 and 593. These blocks 
are made of unbreakable composition 


and provide means for making con- 
nections for branch circuits in junc- 
tion boxes without the labor and dif- 
ficulty of making soldered and taped 
tapoffs. The terminal plate binding 
screws are long and heavy and 
“staked,” so that they cannot drop 
out and be lost. A center hole pro- 
vides for wire entrance from the back 
of the box, if necessary, and the large 
groove in the base permits wires to 
pass through under the block, The 
dimensions of the No. 577 are di- 
ameter, 134 in.; height, 1 in. The No. 
593 block is 214 in. in diameter and 
l in. maximum height. Brass fasten- 
ing screws are furnished and kept in 
place by holding washers. Screw 
spacings are 13% in. on centers, which 
is standard on all Bryant marine de- 
vices. 

The cartridge-fuse base (catalog 
No. 576) which is also made of un- 
breakable composition, provides a 
means of fusing a circuit in a regular 
4-in. junction box. Binding screws 
are amply long and “staked” so that 
they cannot drop out. Hole in cen- 
ter provides for wire entrance to the 


Bryant Marine Cartridge-Fuse Base. 


back of the box. As will be noted, 
there is ample room between the 
fuses for additional ‘circuits to pass 
through the box. Size 6-32 brass fas- 
tening screws are furnished and kept 
in place by holding washers. Holes 
for screws are 1% in. on centers. Di- 
mensions of the fuse base are 334 in. 
diameter, 13% in. high. National Elec- 
trical Code standard cartridge fuses 
are used in this block. 


Mica-insulated Armature Coils 
for Alterators. 


Failure of armature-coil insulation is 
the most common single cause for gen- 
erator shutdowns. These are invariably 
expensive, either through loss of reve- 
nue, or repair charges, or both. A per- 
fect insulation—one that never fails—is, 
at present at least. unknown. 

By a happy choice Westinghouse en- 
vineers decided more than twenty years 
ago on mica as the best available mate- 
rial for the purpose. The Westinghouse 
Electric & Manufacturing Co. and some 
other manufacturers are now finding 
mica a solution for some of the prob- 
lems of the large-capacity, high-voltage 
and high-speed designs demanded by 
the up-to-date power plant. 


Mica is a first class dielectric. Its in- 
sulation resistance increases with tem- 


Pulling Machine Used to Form Armature 
Colls for Westinghouse Alternating- 
Current Generators. 


perature, a valuable characteristic for 
higher temperature work, and in di- 
rect contrast with the properties of 
treated tapes, in which the insulation 
resistance and loss increases rapidly at 
temperatures above 190 degrees. ft 13 


Armature Colls After Impregnation and 
with Wrapper, Hand-Applied 
and Taped. 


unaffected by temperatures far in ex- 
cess of those encountered in the modern, 
well ventilated alternator. It is im- 
pervious to the static discharges pres- 
ent in all high-voltage machines. It is 
resilient and retains its resiliency in- 
definitely, thus helping to hold the coil 
tight in its slot. 


Mica is a mineral obtained in the 


Completed Colis After Being Wound with 
Mica. 


February 15, 1919. 


form of large crystals. These split 
readily into thin, parallel-sided laminas, 
or flakes. The flakes are pasted uni- 
formly on cloth or paper to facilitate 


handling and to provide a mechanical - 


support during application. 

In the form of a “wrapper,” i. e. 
pasted on large sheets of specially treat- 
ed paper, mica is used on all Westing- 
house alternating-current generators on 
the straight sides of each armature 
coil, to provide insulation between con- 
ductor and iron, the operating voltage 
of the machine determining the num- 
ber of turns, or the thickness of this 
insulation wall. 

All known insulating materials are 
relatively poor heat conductors. This 
is equally true of mica and treated tapes. 
Therefore the tighter and the thinner 
the wall, the better the heat-radiating 
characteristics of the coil. For the low- 
er-voltage machines the mica wrapper is 
applied as tightly as is possible by hand. 
For the higher-voltage windings, in gen- 
eral 6600 volts and above, where the in- 
sulating wall must be relatively thick, 
special, patented machines are used 
which apply the wrapper under heat and 
pressure, and finish it to a solid, com- 
pact wall. ; 

In general, all of the larger-capacity 
generators have relatively wide cores. 
Internal “hot spot” temperatures, con- 
siderably higher than those measurable 
by thermometer, exist. On all such 
machines, each conductor of the coil is 
also insulated with mica tape, and in 
many cases each individual strand or 
wire of the conductor as well. 


Pittsburgh Fans with Universal 
Motors. 


To be of the widest possible service 
an electric fan that can be employed on 
either direct-current or- alternating-cur- 


Pittsburgh 8-In. Three-Speed Desk and 
Bracket Fan. 


rent circuits possesses important advan- 
tages over one that can not be used in- 
terchangeably. This idea has been 
carried out in the line of fans being 


Pittsburgh 8-In. Oscillating Fan. 
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marketed by the Pittsburgh Electric 


Specialties Co., 396 Broadway, New 
York City. All its 1919 fans are 
equipped with universal motors. With 


the exception of two types, the com- 
pany’s fans are wound for 32, 110 and 
220-volt circuits. In the 1919 line are 
included 6-in. and 8-in. single-speed desk 
and bracket fans, 8-in. and 10-in. three- 
speed desk and bracket fans, 8-in. and 
10-in. oscillating three-speed fans, and 
an 8-in. Colonial base, three-speed 
nickel-finish, desk and bracket fan. The 
oscillating fans are also adjustable for 
desk or bracket mounting and they may 
be run non-oscillating, if desired. 


Westinghouse Polishing and 


Grinding Motors. 


Polishing and grinding by means of 
an electric motor is no longer novel but 
it is the most practical and the quickest 
method of accomplishing the tedious 
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lathes, drills, etc. It will operate all 
kinds of boys’ mechanical toys with 
safety. For jewelers, the motor is of 
special advantage. With it their wares 
can be quickly given a luster which 
would require many tinies longer if 
done by hand. The motor is portable 
so that it can be carried from place 
to place as desired for convenience. For 
opticians and dentists the attachments 
enable many operations to be performed 
with the motor with advantage. The 
various chucks, wheels, drills, and pul- 
leys adapt the motor for grinding, pol- 
ishing, drilling, etc. Small air pumps 
and small lathes can be driven by means 
of a pulley. Ritter chucks can be used 
with the motor if desired. In the fac- 
tory and repair shop the grinding motor 
is ideal for grinding small parts. Bur- 
nishing and polishing of small parts can 
also be done. 


Among features of the motor are the 
following : 


It is simple, powerful, quiet 


Direct-Current Motor With Grinding and Buffing Wheels. 


labor formerly done by hand. With the 
new polishing and grinding motor placed 
on the market by the Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa., it is possible to simply 
snap the switch starting the motor, and 
put a brilliant’ luster on silver pieces or 


and portable. It has an attractive glossy 
black finish. The single speed provided 
eliminates the complications of multi- 
speed motors and results in a simpler, 
more rigid and less expensive motor. 
Nickel handle is provided for carrying. 
The motor is totally enclosed. It has 


Alternating-Current Motor with Grinding Wheel and Pulley. 


a keen edge on cutlery in a few mo- 
ments. The motor is always ready and 
needs only to be connected to any elec- 
tric outlet for use. 

In the home, besides polishing silver- 
ware, brass, glassware, etc., and grind- 
ing the kitchen knives, the motor can be 
used for light power work in the work 
shop. By slipping a pulley on the motor 
shaft it can be used to drive small saws, 


‘and Buffing Wheel 


Grinding 


Motor Used for. Kitchen Knives. 


extra long dustproof bearings. The 
end play is negligible. Nickel bearing 
caps are provided to facilitate removal 
of chucks. A well designed, broad and 
substantial base provides stable mount- 
ing for the outfit. Rubber cushions or 
bumpers in base permit mounting motor 
on any surface without marring. There 
are holes in the base for fastening 
down, if desired. 
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Isko Co. Moves Plant to Chicago—Ilg Ventilating to Erect 
Factory Buildings on Newly Acquired Property—Catalogs 


Frank DePoy, formerly connected 
with the power plant at Greenfield, 
Ohio, and S. H. Hart have formed a 
partnership in the electrical repairing 
business and will do all kinds of work 
in the electrical line, wiring, etc., and 
also carry a complete line of elec- 
trical goods and supplies. Mr. DePoy, 
who was recently engaged in Govern- 
ment work in wiring ships, is a spe- 
cialist with motors. 


The Isko Co., Detroit, Mich., 
manufacturer of electrically-operated 
household and other refrigerating 
machines, has decided to move its en- 
tire plant to Chicago. The company 
has just closed a lease for two up- 
per floors of a large new building 
erected by the Northwestern Terra 
Cotta Co. at the corner of Terra Cot- 
ta place and Clybourne avenue. 
These two floors contain an area of 
about 60,000 sq. ft. The growth of 
the company’s business has been such 
as to require increased facilities and 
the new plant will give it a more cen- 
tral location so as to better serve the 
entire country. 


Mohawk Electrical Supply Co, 
Syracuse, N. Y., is distributing a very 
attractive and unique calendar for the 
year 1919. It varies from the usual 
style of calendar in that the dates for 
the coming year are shown in large 
figures on a daily date pad, which 
may be readily seen at a distance. 
This pad, 4% by 5 in., is securely 
bolted to a heavy cardboard mount- 
ing, 8 by 22 in. in size, on which the 
building occupied by the company is 
. reproduced in colors, ever bringing 
this progressive company to the mind 
of the user. 


Ilg Ventilating Co., Chicago, manu- 
facturer of electrically-driven venti- 
lating fans and blowers, has pur- 
chased a large tract of land of an area 
of 325 x 1333 ft. at the corner of Craw- 
ford avenue and George street, where 
it is proposed to build a group of new 
factory buildings to house the very 
rapid growing needs of the firm. The 
company’s plant is now located on 
Whiting street and has within recent 
years been enlarged several times, but 
the facilities there being inadequate it 
was decided to move to the outlying 
portions oi the city. A large tract of 
land was purchased on Elston avenue 
last year but on finding that it was not 
so well situated as the one that has 
just been purchased, the latter site 
was acquired. It is proposed to erect 
the first unit of the new plant in the 
form of a three-story building to cost 
about $250,000. Additional units will 
be added, as the requirements neces- 
sitate so that eventually the entire 
business will be located at the new 
site, which has very good railroad 
connections, and is in a district where 
a workman can find good housing ac- 
commodations. 


E. N. Haig, factory representative 
of the Manhattan Electrical Supply 
Co., Inc., formerly at San Francisco, 
is now located at 1629 Harvard ave- 
nue, Seattle. 


Edison Storage Battery Co. an- 
nounces the removal of its New York 
sales ofhce from 209 West 76th street 
to 247-251 West 35th street, New 
York City. The new location pro- 
vides larger and more commodious 
quarters and will enable the company 
to serve the trade even better than in 
the past. 

Coppus Engineering & Equipment 
Co., Worcester, Mass., has prepared 
a new catalog covering the Type CCC 
Coppus centrifugal turbo boiler feed 
pump, which is a distinct step for- 
ward in boiler feed pump engineering. 
This booklet describes in a very clear 
and interesting manner the many ad- 
vantages of this pump, which are so 
distinct and definite that every engi- 
neer will appreciate their value. 


Roller-Smith Co., 233 Broadway, 
New York City, announces the ap- 
pointment of Frank R. Ryan to the 
sales force of its Chicago office lo- 
cated at 740 Monadnock Block. Mr. 
Ryan was graduated from the elec- 
trical engineering course of Notre 
Dame University, and spent over a 
year in the testing department of the 
Commonwealth Edison Co. and about 
the same time in the testing and op- 
erating department of the Sanitary 
District of Chicago. He was subse- 
quently connected with The Krehbiel 
Co., consulting engineer, of Chicago, 
and for the past six months has 
been in the Signal Corps. Mr. Ryan 
assumes the position which was held 
by Chas. H. Nicholson before the lat- 
ter entered the service and subse- 
quently took charge of the company’s 
Detroit ofhce. | 


Heine Safety Boiler Co., St. Louis, 
Mo., is distributing to the trade 
the latest edition of its “Boiler 
Logic,” an 80-page treatise on steam 
boilers. This treatise covers the fol- 
lowing topics: Some fundamental 
considerations of boiler design. (a) 
furnace design requirements, mixing, 
time, temperature, (b) heat transmis- 
sion from fire by radiation, (c) heat 
transmission by convection, (d) heat 
transmission through tubes and to 
water; practical baing of water 
tube boilers, (a) flexibility of design. 
(b) leakage and cost of repairs and 
renewals, (c) active and inactive sur- 
face, (d) ease of cleaning soot and 
ash deposits; Heine boilers for differ- 
ent fuels, firing and services, hand 
fring with bituminous coal, hand fir- 
ing with anthracite coal, chain grate 
stokers, underfeed stokers, oil fired, 
shavings and refuse, bagasse, gas 
fired, waste-heat boilers, dredge boat 
boilers, overloads; the boiler as a 
pressure vessel: and details of con- 
struction of Heine boilers. 


Walter A. Zelnicker Supply Co., St. ` 
Louis, Mo., is sending to the trade 
a lo-page booklet (Bulletin 259) list- 
ing new and used tanks. The bulle- 
tin briefly describes many types and 
sizes of held, storage, pressure, glass- 
enameled lined tanks and tank acces- 
sories. : 


The A. & A. Electric Co., Wauke- 
gan, Ill, has been organized to en- 
gage in electrical contracting and will 
be located at 303 Washington street. 
The members of the firm are R. W. 
Ames and Edward Ahlstrom, both of 
whom are former employes of the 
Public Service Co. of Northern Illi- 
nois. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., is distributing a new 
and very pleasing 64-page catalog en- 
titled “C-H Wi iring Devices— Push 
Button Specialties.” The appearance 
and contents indicate that much time 
and care were taken in the prepara- 
tion of this book and that practically 
all of the wiring devices and push 
button specialties made by this com- 
pany are illustrated, described and 
listed. The first 16 pages are devoted 
to a general description and listing of 
push sockets. The next quarter of the 
catalog is devoted to switches com- 
prising candelabra, canopy, pendent, 
door and door-bolt, surface, pull, tool- 
handle and appliance switches, and 
also the C-H feed through switches. 
Notably among the latter is the na- 
tionally advertised C-H seventy-tifty 
switch, the application of which with 
household and industrial appliances, 
are illustrated. The contractor deal- 
er and large user of conduit fittings 
will find the center spread extremely 
useful. It is devoted to a complete 
table which lists the conduit fittings 
made by eleven different manufac- 
turers, and gives the form and catalog 
number of the various fittings that 
may be readily used for mounting C- 
H receptacles and sockets. Another 
section illustrates and lists the C-H 
“Standard” interchangeable plugs and 
receptacles and the Rock-Off type ot 
plugs and receptacles. A section at 
the end is devoted exclusively to the 
well-known C-H automobile lighting 
switches. These are shown singly and 
in groups of two to four and arranged 
for mounting either parallel or in 
tandem. Wiring diagrams are fur- 
nished to illustrate the use of these 
switches with the various methods of 
controlljng automobile lighting and 
ignition. Among the other devices 
included, reference is made to re- 
mote control switches, vacuum clean- 
er control. etc.. and to finish and 
other détails. The book ts well in- 
dexed and bound in striking orange 
buff-colored cover. It is intended for 
distribution to jobbers, dealers, con- 
tractors, central stations, architects, 
and others interested. 
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Weekiy Record of Construction Activities—Conventions 


EASTERN STATES. 


Dana, Mass.—Arrangements have 
been completed by the Town Council 
with the Gardner Electric Light Co. 
for supplying electric energy for mu- 
nicipal purposes for a period of five 
years. 


Fall River, Mass.— Plans are under 
consideration by the city for the con- 
struction of a municipal pumping sta- 
tion and dam, estimated to cost $150,- 
GOO. James H. Kay is mayor. 


Holden, Mass.—The Town Council 
is considering plans for the installa- 
tion of a new fire alarm signal sys- 
tem. 


Leominster, Mass.—Plans are un- 
der consideration by the city for the 
establishment of a municipal lighting 
system. It is undecided at the pres- 
ent time as to whether the plans call 
for the leasing or construction of a 
plant. 


Marlboro, Mass.—Marlboro Elec- 
tric Co. has had plans prepared for 
the construction of a transmission line 
between its Marlboro station and the 
generating station at the Metropolitan 
reservoir, Fayville. Robert Johnson 
is manager. 


Worcester, Mass.—The city is hav- 
ing plans prepared for the construc- 
tion of a brick and concrete labora- 
tory and boiler plant on Salem street. 


Providence, R. I—Revere Rubber 
Co., Valley and Hemlock streets. has 
taken bids for the construction of the 
proposed one-story brick power plant 
at its works, about 50x90 ft. Lock- 
wood, Greene & Co.. Boston. Mass.. 
are engineers for the company. 


New London, Conn.—Bureau of 
Yards and Docks, Navy Department, 
has awarded a contract to the Car- 
roll Electric Co., 712 12th street, N. 
W.. Washington, D. C., for the in- 
stallation of a new high pressure air 
system at the local naval station. 


Buffalo. N. Y.—The city, through 
Arthur W. Kreinheder, Commissioner 
of Public Works. is arranging plans 
for various municipal work during the 
nresent year, including the confple- 
tion of the large new power station 
on Porter avenue. 


Tamestown, N. Y.—Jamestown 
Electric Co.. 109 East Third street. 
has heen awarded a contract for the 
installation of new lighting fixtures 
and other electrical work in connec- 
tion with improvements at the State 
Armory, Jamestown, 


Callicoon. N. Y.—Sullivan Electric 
Co is planning an electric power 
rlant at Delaware. N. Y. Anplica- 
tion has been made to the Public 
Service Commission. 


New York, N. Y.—Mitchell-Rand 
Manufacturing Co.. manufacturer of 


electrical insulations, etc., has leased 
property in the building at 18 Vesey 
street, to provide for increased opera- 
tions. 


New York, N. Y.—In connection 
with the construction of the New 
Commodore and Pennsylvania Ho- 
tels, opened to the public during 
January, a total of 26 passenger ele- 
vators and 23 freight and service ele- 
vators were installed, 1,200,000 ft. of 
conduit and 3,250,000 ft. of wire was 
used. The structures were erected 
by the George A. Fuller Co., New 
York, and are the two largest build- 
ings of their kind in the world. 


New York, N. Y.—In connection 
with the construction of a new fac- 
tory addition at its plant at 217 River- 
dale avenue, Yonkers, contract for 
electrical work has been awarded to 
J. G. Metzger, 91 Broadway, New- 
burgh. 


Niagara Falls, N. Y.—Union Car- 
bide Co., Union street, has awarded a 
contract to the J. F. McKinney Co, 
Union street, for the construction of 
a two-story brick, concrete and steel 
electric switching station, about 53x 
139 ft. The new structure is esti- 
mated to cost $45,000. 


Rockaway, N. Y.—Fire on Jan. 31 
damaged a portion of the power plant 
at the local Naval Air Station. Two 
airplane hangars at the station were 
completely destroyed. It is under- 
stood that the Government is plan- 
ning for immediate repairs. 


Sangerfield, N. Y.—Waterville Gas 
& Electric Co. has recently made ap- 
plication to the Public Service Com- 
mission for permission to construct 
and operate a local electric plant. 


Seneca Falls, N. Y.—Announce- 
ment has been made by the Seneca 
Falls Water Co. that the proposed 
new pumping equipment to be in- 
stalled in its station at Bridgeport, on 
order since April of last year, but 
held up due to the war, has been de- 
livered, and work will commence at 
once on the installation. 

Springwater, N. Y.—Springwater 
Electric Light Co., Inc., has peti- 
tioned the New York State Public 
Service Commission, Albany, N. Y., 
for permission to construct an elec- 
tric plant in Springwater. 


Waterville, N. Y.—Waterville Gas 
& Electric Co. has petitioned the 
New York Public Service Commis- 
sion, Albany, N. Y., for permission to 
construct an electric plant (extension) 
in the town of Sangerfield, N. Y., and 
for the approval of franchise. 


East Orange, N. J.—The City 
Council is considering plans for the 
installation of a new electric street- 
lighting system on Central avenue 
and Main street. Service will be fur- 
nished by the Public Service Corpora- 
tion. Louis C. Geils is chairman of 
the lighting committee. 


e 


Kearny, N. J.—FPlans are being pre- 
pared by Switt & Co., 32 10th avenue. 
New York, for the rebuilding of its 
fertilizer and glue plant on Harrison 
avenue, Kearny, including boiler 
plant, receritly destroyed by fire, with 
loss estimated at $150,000. 


Keyport, N. J.—Monmouth Light- 
ing Co. is making’ rapid progress in 
the construction of an addition to its. 
power plant on Florence avenue, 
Raritan Township. Immediately up- 
on completion of the structure it is 
proposed to install a new 556-hp. ca- 
pacity boiler with auxiliary apparatus, 
to provide for increased operations. 


Newark, N. J.—Hillside Township 
Committee is arranging plans for the 
installation of new street-lighting sys- 
tems on Fairbank, James, Bond. 
Clark and Virginia streets, and Coe. 
Roanoke and Ridgway avenues. 


New Brunswick, N. J.—Consider- 
able new electrical equipment for op- 
eration will be required by the Board 
of Freeholders in connection with 
the construction of the new Albany 
street draw bridge, estimated to cost 
$128,575. 


Paterson, N. J.—In connection with 
the construction of the proposed 
school buildings by the Board of 
Education, to be known as Nos. 6 and 
7. and located at 389-405 Broadway, 
and at Dixon, Ramsey and Caldwell 
avenues respectively, considerable 
new electrical equipment will be re- 
quired. 


Trenton, N. J.—The city is arranging 
plans for the installation of new pump- 
ing equipment at the Riverside 
Heights and Fair street sewerage 
pumping station. 


Union Hill, N. J.—Notice of author- 
ization has been filed by the Union 
Electric Co. to operate at Kossuth 
street and Palisade avenue for the 
production of electrical specialties. J. 
Schmidlin, 301 Kossuth street, heads 
the company. 


Verona, N. J.—Runyon & Carey. 
845 Broad street, Newark, have been 
retained by the Board of Chosen 


‘Freeholders of Essex county as con- 


sulting engineers for heating, venti- 
lating and electrical work in connec- 
tion with the proposed construction of 
a group of five one-story hospital 
buildings at the local Hospital for 
Tubercular Diseases, estimated to 
cost $120,000. — 


Hawley, Pa.—Welewood Silk Mills 
has plans under consideration for the 
construction of a hydroelectric power 
plant for works operation. W. F. 
Suydam is manager. 


Honesdale, Pa —Honesdale Con- 
solidated Heat, Light & Power Co. is 
considering the construction of a one- 
story brick power plant, estimated to 
cost $50,000, to replace the plant re- 
cently destroyed) by> fire. 
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Mt. Carmel, Pa.—The Susque- 
hanna Collieries Co. has completed 
plans for electrification of its anthra- 
cite operations in the Mount Carmel 
and Shamokin coal field. It is pro- 
posed to erect one central power 
plant to cost $2,000,000 at Green 
Ridge, near the Pennsylvania Col- 
liery, with high voltage transmission 
lines to the Richards, Pennsylvania. 
Scott. Hickory Ridge, Luke Fidler 
and Cameron collieries. At all of 
these operations electrically-driven 
machinery will supplant that now 
used in slopes, planes and breakers. 
Besides supplying power to drive the 


outside machinery wires will be 
strung in the mines for the under- 
ground operations, which include 


drilling equipment, electric locomo- 
tives and lighting. 


Palmerton, Pa.—New Jersey Zinc 
Co., 45 Wall street, New York, is con- 
sidering plans for the construction of 
a local one-story brick heating plant, 
about 30x40 ft. in size, to be located 
at the south end of Fourth street. 


Philadelphia, Pa.—The Philadelphia 
General Hospital has had plans pre- 
pared for the construction ot a three- 
story brick tower at 34th and Pine 
streets, and the installation of two 
electrically-operated elevators. 


Philadelphia, Pa.—The City Bureau 
of Water is planning for the erection 
of a fireproof building to replace the 
structure at present housing the new 
$80,000,000 turbo-centrifugal pumping 
unit recently placed in operation at 
the Lardner’s Point station. 


State College, Pa.—The Board of 
Trustees of the Pennsylvania State 
College has authorized the expendi- 
ture of $150,000, to provide for the 
construction of a large power plant 
at the institution located at State Col- 
lege. 


Norfolk, Va—Navy Department, 
Washington. D. C., has let contract to 
R. R. Richardson, Bank of Commerce 
building. Nortolk, at $48,950, to erect 
two radio buildings. 


Charleston, W. Va.—Fryland Coal 
Co. has organized and will expend 
$50.000 for building plant in Kanawha 
county. Two drift mines will be 
opened and electrical machinery in- 
stalled. Address C. G. Rowland. 
president, Nitro. 


Shelby, N. C.—Double Shoals Cot- 
ton Mills are considering plans for 
the construction of an electric light 
system to furnish service to the mill 
village. 


Charleston, S. C.—Charleston Con- 
solidated Railway, Gas & Electric 
Co. will hold a special meeting on 
March 19 for the purpose of voting 
on an increase in the common stock 
of $1,500,400. to provide, in part, for 
proposed extensions and improve- 
ments. Work is under way on the 
enlargement of the electric power 
house of the company, and the com- 
pletion of a transmission system to 
Port Terminal, North Charleston. 


Sumter, S. C.—The establishment 
of municipal electric light plant is 
contemplated. Address mayor. 


Atlanta, Ga.—The city is consider- 
ing plans for the construction of a 
generating plant at the local crema- 
tory. It is understood that a meet- 
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DATES AHEAD. 


New Mexico Electrical Association. 
Annual meeting, Albuquerque, INS 
Mex.. Feb. 17-19. Secretary-treas- 
urer, Charles ©. Twogood, Albuquer- 
que, N. Mex. 


American Institute of Electrical En- 
gzineers., Annual mid-winter conven- 
tion, lneineering Societies building, 
New York City, Feb. 19-21. Secre- 
tary F. L. Hutchinson, 33 West 39th 
street, New York City. 


Society of Industrial Engineers. 
National conference, New York City, 
March 18-21. Secretary, Irving A. 
Berndt. 327 South La Salle street, Chi- 
cago, Hl. 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Ptister, Mil- 
Waukee, Wis., March 24-28. State sec- 
retary, John A. Piepkorn, 108 Syca- 
more street, Milwaukee, Wis. 


Electrical Association. 
Annual meeting, Milwaukee, March 
25-27. Secretary, J. P. Pulliam, 1408 
First National Bank building, Milwau- 
kee. 


Tri-State Water and Light Associa- 
tion. Annual meeting, Greenwood, S. 
C.. April. Secretary-treasurer, W. F. 
Steiglitz, Columbia, S. C. 


National Fire Protection Association. 
Annual meeting, Ottawa, Ont., May 
6-8. Secretary-treasurer, Franklin H. 
Aa WoL; 87 Milk street, Boston, 
Mass. 


Wisconsin 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Sec- 
retary, Calvin W. Rice, 29 West 39th 
street, New York City. 


Ohio Electrice Light Association. 
Annual meeting. Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, Green- 
ville, Ohio. ` 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire building, 
Pittsburgh, Pa. 


ing has been called for March 5, to 
vote on a bond issue for $300,000 to 
provide for the proposed construc- 
tion. 


Brunswick, Ga.— Mutual 
Water Co. contemplates 
electric light plant. 


Light & 
improving 


Cordele, Ga.—An election may be 
held upon issuance of municipal bonds 
for establishing electric light plant. 


Starke, Fla.—The city is consider- 
ing plans for a bond issue, a portion 
ot the proceeds to be used for im- 
provements in the municipal power 
plant. 


NORTH CENTRAL STATES. 
New Philadelphia, Ohio.—The 


council is considering the advisabil- 
ity of erecting a municipal light and 
power plant. Discussion was pro- 
voked by dissatisfaction with: the 
service of the Ohio Service Co. that 
the existing franchise and street light- 
ing contracts between the city of 
New Philadelphia and the Ohio Serv- 
ice Co. be carefully gone into and 
recommendations made at the next 
council meeting. The examination of 
the franchise and contract will be 
made by city solicitor P. S. Olmstead. 


Oxford, Ohio.—The village counci! 
has decided to abandon the municipal 
electric light plant. Current will be 
purchased from Richmond, Ind. It is 
estimated by engineers that this ar- 
rangement will effect a saving of $5.- 
400 a year. The electrification of the 
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water works plant will follow shortly, 
giving another saving to the town of 
$4,800 a year. 


And?2rson, Ind.—The Indiana Pub- 
lic Service Commission has granted 
the city of Anderson permission to 
issue $90,600 worth of bonds to apply 
on improvements on the municipal 
light and water plant, and also tor an 
immediate temporary loan of $46,265 
with which to make the first payment 
on material now being delivered. Paul 
P. Haynes, of the commission, ascer- 
tained that the extent of the bond is- 
sue had been included in the annual 
budget, thereby leaving the city of 
Anderson within 2% of the linit of 
bonded indebtedness. A petition for 
an inventory of the municipal light 
and water plants to determine their 
physical valuation was granted. The 
water department is out of debt and is 
making a tair profit but the light de- 
partment has an indebtedness of $65,- 
000 and further extension of the light 
plant to provide electric power for in- 
dustries are proposed. 


Auburn, Ind.—The City Counci 
will open bids Feb. 17 for the instal- 
lation of an air compressor, reservoir 
and air lift pumps in the Auburn 
water and electric light plant. Bids 
will be opened for the purchase of 
$7,500 in city bonds, which it is be- 
lieved will cover the expense of in- 
stalling the above equipment. Ad- 
dress Glenn Polks, city clerk. 


Elkhart, Ind.—The board of educa- 
tion is selling a bond issue of $120,000, 
the proceeds to be used for the erec- 
tion of a new school building. 


Ind.—E. E. Brownell, 
consulting electrical engineer, of 
Philadelphia, has been retained by 
the waterworks board to make an 
electrolytic survey of the water sys- 
tem of the city. Charles Streithot, 
superintendent. 


Fort Wayne, Ind.—Remy Electric 
Co. has been made a part of the Gen- 
eral Motors Co. For the past five 
years it had been a part of the United 
Motors Corporation. No changes in 
the personnel of the Fort Wayne are 
contemplated, according to E. F. 
Creager, plant manager. 


Hammond, Ind.—Standard Oil Co. 
will equip its 21,000-hp. plant at its 
Whiting refinery with a full load ca- 
pacity of 40,000 hp. The company ts 
also erecting a new coal bunker 200 
ft. wide, 1000 ft. long and 25 ft. 
deep with capacity of more than 125,- 
000 tons. Additional stills, six stanch- 
ite, 14 reducing and six korite and a 
number of pressure stills are being 
planned. The new refrigerating plant 
will Mave capacity of more than 400 
tons daily. Other anticipated improve- 
ments include a large storehouse and 
a deep sewer to the canal. 


Evansville, 


Logansport, Ind.—A resolution ap- 
yropriating $5000 out of the electric 
light fund with which to purchase a 
carload of electric light poles and 
23,100 ft. of copper wire was unan- 
imously approved by the council. The 
equipment -is to be used in building 
the electric line from the plant to the 
new Pennsylvania shops. 


Mishawaka, Ind.—The Indiana Pub- 
lic Service Commission has held il- 
legal a charge of $1 a hp. for electric 
power current, which was to have 
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been established by the city of Misha- 
waka. 
Muncie, Ind.—Fire destroyed the 


four-story Stillwell department store 
with loss of $200,000. 


Noblesville, Ind.— Noblesville Heat, 
Light & Power Co. has received per- 
mission from the Indiana Public Serv- 
ice Commission to continue in effect 
a surcharge authorized by the com- 
mission last vear and dated to expire 


Sept. 1. One-half cent a kw-h. is the 
added charge. 
Shelbyville, Ind.—Attorneys for 


the Interstate Public Service Co.. 
owners of the electric power plants in 
Franklin and Shelbyville, have filed a 
petition betore the board of commis- 
sioners of Shelby county asking per- 
mission to string electric wires which 
will reach from Franklin to Shelby- 
ville. It is the intention of the com- 
pany to open a transmission line in 
order that power may be furnished in 
either city from either plant. 


Spencer, Ind.—The Indiana Public 
Service Commission has denied the 
petition of the Spencer Light, Power. 
Heat & Water Co. for a rehearing of 
a petition for increased electric rates. 
Some time ago the Commission re- 
jected the petition because it was 
found the company is earning enough 
revenue for the amount of money in- 
vested in the plant. 


Vincennes, Ind.—Indiana Power & 
Water Co. will expend approximately 
$150,000 for improvements. The com- 
pany plans to supply power and light 
to the Illinois oil fields to the west of 
Vincennes by stringing three 33.000- 
volt wires across the Wabash river, 
spanning the stream. The power will 
be sold to the Central Illinois Public 
Service Co. 


Chicago, Ill.—XKrasberg Manufac- 
turing Co. will erect a seven-story 
building, approximately 109x200 ft., on 
ground recently purchased. The total 
cost of ground and building will ag- 
gregate $300,000. 


Decatur, Il.—A subway under the 
Wabash tracks at Seventh street is 
being considered by the Illinois Pub- 
lic Utilities Commission. The sub- 
way will cost from $300,000 to $500,- 
GOO, will be from 1.700 to 1,800 ft. 
long and will have 14 ft. head room, 
two driveways each 14 ft. wide and 
two sidewalks each 5 ft. wide. 


Decatur, Ill—Comet Automobile 
Co. will install a $35.000 power and 
heating plant. 


Elgin, Ill.—The Illinois Public Util- 
ities Commission has authorized the 
South Elgin Electric Light Co. to dis- 
continue the operation of its plant. 
This power plant was established 16 
years ago and suspended business 
Nov. 7, 1918, because the machinery 
of the plant has become antiquated 
and the cost of replacement would 
render the operation of`the plant pro- 
hibitive. South Elgin was left with- 
out electric light service until a short 
time ago when 12 street lamps were 
installed by the Aurura, Elgin & Chi- 
cago Railroad Co. 


Galesburg, Ill.—Galesburg Railway, 
Lighting & Power Co. a subsidiary 
of, the Ilinois Traction System, is 
installing a giant fly-wheel, 18 ft. in 
diameter, with 22-in. face at the Wein- 
berg power plant. 
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Monticello, Ill.—Syrup Pepsin Co. 
will erect a new concrete and steel 
$100.000 building, 150x60 ft., four 
stories in height. The plans were 
drawn by J. C. Llewelyn of Chicago 
and W. F. Lodge of Monticello was 
awarded the contract. 


Pekin, Il.—A remarkable record 
was made by the Pekin Municipal 
Railway for the month of January. 
The receipts totalled $2,460.20 and as 
the line extends only two and one- 
half miles and operates only on two 
principal streets, the average for the 


31 days was $79.36. 


Woodstock, Ill.—The question of 
issuing $25,000 light and power bonds 
will be submitted to vote. S. E. Olm- 
stead, mayor. 


Beaver Dam, Wis.—The city coun- 
cil is considering changing arc lamps 


in use for 60-cp. nitrogen-filled lamps. 


Beloit, Wis.—Plans are under con- 
sideration for extension of ornament- 
al lighting system. Address Engi- 
neer Arthur Sweet, Palace building, 


Milwaukee. 

Janesville, Wis.—Engineer J. C. 
Jacobson, 1135 First National—Soo 
Line building, Minneapolis, Minn., 


will prepare plans for an electric 
power plant to be established by the 
city. 


Minocqua, Wis.—A special election 
will be held to vote on the question of 
issuing bonds for the purchase of 
Minocqua plant and supply oty with 
electricity from Rhinelander. T. A. 
Forbes, president of the Rhinelander 
Light & Power Co. 


New Ulm, Minn.—The city contem- 
plates building an addition to electric 
light and water plants. A. J. Muel- 
ler, city superintendent. 


Willmar, Minn.—Resolution is be- 
fore the council recommending the 
purchase of engine and electric gen- 
erator be installed in water and hight 
plant. Hans Gunderson, city clerk. 


Davenport, Iowa.—C. E. Schlegel, 
representing the Davenport Retail 
Merchants’ Bureau, has asked the city 
council to take over and maintain 
the electric lights or electroliers in 
the business district. Practically all 
of the electroliers in the business 
district are being. maintained by the 
merchants. 


Monticello, Iowa.— Monticello Elec- 
tric Light Co. is planning to extend 
its service into the surrounding towns. 
Sand Creek will be one town which 
will be added to the service of the 
company. 


Butler, Mo.—J. F. Kern is inter- 
ested in the proposed establishment 
of electric light plant to furnish 25 
electric lights. 


Kansas City, Mo.—Two-thirds of 
the persons owning property on Cen- 
tral avenue, Kansas City, Kans., have 
petitioned the mayor and the city 
commissioners for clusters of orna- 
mental lights along Central avenue 
from Seventh street to 23rd street. L. 
H. Chapman, water and light com- 
missioner, said that the lights were 
needed and work will be started in 
the spring. 


Kansas City, 
Light & Power Co., 


Mo.—Kansas_ City 
1500 Grand ave- 
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nue, will erect an electric substation 
at 3lst street and Robert Gillham 
Road. Address R. J. Clark, general 
manager. 


St. Joseph, Mo.— Morris & Co. will 
build a two-story, brick and concrete 
addition to its box factory, to cost 
$45,000. 


Beatrice, Neb.—The Beatrice light- 
ing plant has under consideration the 
erection of an electric light plant at 
Plymouth. B. H. Conlee is manager. 


SOUTH CENTRAL STATES. 


Montgomery, Ala. — Montgomery 
Light & Traction Co. will make im- 
provements and extensions. Address 
Ray Rushton, receiver. ; 


Benton, Ark.—G. A. Smith, super- 
intendent of the water plant, has ac- 
quired the electric plant. An engine 
and 125-kw. generator for the water 
plant will be installed, and repairs 
and renewals made on the distribu- 
tion systern. 


Alva, Okla.—Following a general 
conference between local business 
men and ofħcers of the Southwestern 
Utilities Co., promise is given that 
material improvement will be made 
in the electric light and power ser- 
vice in Alva. 


Mount Auburn, Tex.—The citizens 
of Mount Auburn and Parkview addi- 
tions voted to establish a street car 
system of their own. Ofħcers were 
elected and a plan introduced to raise 
$125,000 for the purpose of building 
an electric line that would serve the 
needs of the residents of both dis- 
tricts as well as that part of Dallas 
located cast of the State Fair 
Grounds. Address Henry G. Wills. 


WESTERN STATES. 


Cook City, Mont.—Western Smelt- 
er & Power Co., operating mine, 
smelter and power plant at Cook City, 
plans to install a 100-hp. motor to 
drive an air compressor at its mine 
and to install additional transformers 
at its hydroelectric plant with which 
to step up voltage to 23,000 for trans- 
mission to other mines in the district. 
G. L. Tanzer is president of the com- 
pany. 

Lamar, Colo.—A request has been 
filed by representatives of the town 
with the state public utilities commis-' 
sion for permission to erect a mu- 
nicipal light plant. 


Lewiston, Idaho.— Plans for the de- 
velopment of electrical power from 
the Salmon river, 35 miles from this 
place, have been outhned by F. S. 
Rice, mining engineer, who secured 
the rights at Horseshoe Bend in the 
Salmon river, and has obtained the 
government right to tunnel through 
the bend and construct a dam to di- 
vert the flow of the river. According 
to Mr. Rice, suthcient power to oper- 
ate a government nitrate plant could 
be developed by the project. 


Everett, Wash.—This city will vote 
in the near future on the question of 
establishing a light and power plant. 
City commission has been working 
for several months on a plan for de- 
veloping power on the Sultan river. 
The development would call for 6000 
hp. 
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Olympia, Wash.—Looking to the 
eventuality of the purchase of the 
Rainier Valley street car system by 
Seattle, a bill has been introduced in 
the state legislature of Washington 
amending Chapter 59 of the state laws 
of 1917, giving cities the right to ac- 
quire and maintain street railways 
that extend beyond the corporate lim- 
its within a five-mile limit. 


Pilot Rock, Wash.—The city has 
secured a plot of ground 50x80 ft. 
tor the erection of a hght plant. 


Seattle, Wash.—Claiming that the 
development of the Skagit power 
project will require many years, Fred 
W. Kelly has suggested that the city 
make use of the Swan Lake storage 
reservoir as a means of securing ad- 
ditional electric energy quickly. This 
reservoir, aS a part of a system of 
extensions will store a three months’ 
supply of water. Mr. Kelly states that 
this impounded water can be used by 
the city to generate electricity. 


Yakima, Wash.—Development of 
power on the Wapato project is in- 
cluded in the plans of the United States 
Indian Service now working on four 
drops on the reservation intended to 
develop approximately 10.000 hp. 
Power will be available from these 
sources only during the irrigation sea- 
son. 


Astoria, Ore.—The port of Astoria 
has authorized the sale of additional 
bonds totaling $750,000. The money 
is to be used in proposed extensions 
during the coming year. Among the 
improvements contemplated is an 
expert and import pier and ware- 
house; additional power plant for the 
industrial growth of the city, etc. 


Portland, Ore.—Bids have been 
called by the Commission of Public 
Docks for furnishing materials and 
wiring for Pier 1, St. Johns Terminal, 
for light and power and a roadway 
leading to Pier 1 for light. 


Eureka, Cal.—Western States Gas 
& Electric Co. is making rapid pro- 
gress in the construction of exten- 
sions in its system for the purpose of 


furnishing electric power to the Hum- 
boldt Transit Co. 


Los Angeles, Cal.—The city com- 
mission has had plans prepared for 
the construction of a power transmis- 
sion line for supplying electric en- 
ergy to the municipal pumping plant 
in the Elendale district. The work 
is estimated to cost about $4,100. 


Madera, Cal.—San Joaquin Light & 
Power Co. has had plans prepared 
for the construction of a new substa- 
tion and power lines for furnishing 
electric energy in the Chowchilla dis- 
trict. It is understood that the 
transmission line will be of 60,000- 
volt capacity, with plant located on 
the Robertson boulevard about five 
miles from Chowchilla. 

San Francisco, Cal.—Plans are un- 
der consideration by the Sierra & San 
Francisco Power Co. for the erec- 
tion of two new substations, one at 
Brentwood and the other at Byron in 
connection with the rebuilding of its 
distributing systems at these loca- 
tions. C. S. Northcutt, Modesto, is 
district manager. 

San Jose, Cal.—S. G. Winch has 
awarded a contract to W. D. Baker, 
Porterville, for the installation of a 
new electrically-operated pumping 
plant at Plano. 


ELECTRICAL. 


INCORPORATIONS 


Indianapolis, Ind.—Federal Elec- 
tric Co., to deal in general electrical 
supplies, has been incorporated by 
H. J. Dunbaugh, John E. Wing and 
Cyrus H. Adams, Jr. 


Columbus, Ind.—Cummins Engine 
Co. has been incorporated with capi- 
tal of $50,000 to manufacture and sell 


combustion engines. The directors 
are C. L. Cummins, E. D. Snider, J. 
R. Dunlap, John E. Northway and 


Frank N. Richman. 


Terre Haute, Ind.—-Baines Electric 
Service Co. has been incorporated 
with $5000 capital. The new com- 
pany will deal in electrical equip- 
ment and will do electrical contract- 
ing. The directors include C. C. 
Baines, Joseph F. Bruner and G. W. 
Baines. 


Brooklyn, N. Y.—Cassidy Co., Inc. 
Capital, $250,000. To engage in the 
manufacture of gas and electric light 
hxtures, etc. Incorporators: G. W. 
Cassidy, W. N. Baylis and A. Wahle, 
1492 Bushwick avenue. 


New York, N. Y.— Maxim Electrical 
Corporation. Capital, $25,000. To 
manufacture electrical apparatus, etc. 
Incorporators: S. M. Knopf, F. F. 
Butner and J. Harris, 1457 Broadway. 


Brooklyn, N. Y.—Ferro Electric 
Welding Co. Capital, $150,000. To 
operate an electrical contracting es- 
tablishment. Incorporators: K. Furu- 
botn, A. Meyer. and O. Johannessen, 
95 E. 18th street. 


Newark, N. J.—Walmax Manu- 
facturing Co. Capital, $125,000. To 
engage in a general electrical spec- 
ialty manufacturing. Incorporators: 
M. and M. Walther, and O. Ventsch, 
Newark. 


mm 
PROPOSALS 


Boiler.—Bids will be received by 
the Superintendent of Lighting Plant, 
LeSueur, Minn.. until 8 p. m., Feb. 
21, for installing one 150-hp., 150,000- 
lb. pressure tubular boiler. 


Air Compressor.—The City Cait: 
cil of Auburn, Ind., will open bids 
Feb. 17 for the installation of an air 
compressor, reservoir and air lift 
pumps in the Auburn water and elec- 
tric hight plant. Address Glenn Polks, 
city clerk. 


Power Plant Equipment.—Bids will 
be received Feb. 17 for installing ma- 
chinery equipment and piping in 
power plant at Hampton Roads, 
Va. (Specification No. 3328), by the 
Bureau of Yards and Docks, Navy 
Department, Washington, D. C. 


Wire and Cable, Switches, Pumps, 
Etc.—A. L. Flint, general purchasing 


agent, Panama Canal, Washington, 
D. C., will receive bids until 10:30 
a. m., Feb. 19, for furnishing wire 
and cable, pumps, valves, electric 


switches, cable grips, etc. 
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Pumps.—Bids will be received until 
3 p. m, March 7, at Pembroke. Ont., 
ior installing one water works pump- 
ing unit, Comprising turbine pump ot 
2.000-gal. capacity against 330 ft. head, 
and steam turbine or gasoline enyine 
direct connected to pump. W. J. 
Moore, town engineer. : 


Electric Wiring, Lighting, Power 
and Batt2ry-Charging Equipment.— 
Bids will be received by W. W. 
Wotherspoon, superintendent of pub- 
lie works, Capitol, Albany N. Y. 
for improvement of state canals, in- 
volving protecting the shore of a part 
of Erie Basin; installing electric wir- 
ing, lighting, power and battery- 
charging equipment for canal termi- 
nal at Buttalo. 


Power Plant Equipment.—Bids will. 
be received until 10 a. m., Feb. 26, 
by the Henningson Engineering Co., 
Omaha, Neb., tor rebuilding the mu- 


nicipal light and power plant, at 
Julesburg, Ohio, including one 250- 
kv-a., alternating current generator 


direct connected to steam engine; two 
250-hp. water-tube boilers; auxiliary 
steam equipment; switchboard equip- 
ment; concrete or brick chimney; pole 
line material; centrifugal pump, etc. 


Electrical and Lighting Materials. 
--Bids will be opened by the Treas- 
ury Department, Supervising Archi- 
test's ()ttice, Washington, D. C. at 
3 p. m. March 3, for furnishing the. 
electrical and lighting materials for 
the Hospital Unit A-Special, Hospitak 
Unit B-1l, the attendants’ quarters, ad- 
ditions to and changes in the kitchen 
and mess hall, and for outside serv- 
ices, at the United States Marine 
Hospital, Baltimore, Md., in accord- 
ance with the specifications and bills. 
of quantities attached thereto. 


Fuses, Etc.—Sealed proposals wilf 
be received Feb. 18, at Room 
City Hall, Chicago, to furnish and 
deliver to the City of Chicago at the 
Municipal Warehouse, 3150 South 
Sacramento avenue, all renewable in- 
closed electric fuses, repair parts and. 
appurtenances required during the 
term ending Dec. 31, 1919, according 
to specifications on file in the office 
of the Department of Public Works of 
said city, Room 406 City Hall. Ad- 
dress Chas. R. Francis, Commissioner 
of Public Works. 


Electrical Material and Lighting 
Supplies.—Bureau of Supplies and 
Accounts, Navy Department, is re- 
ceiving bids for the following ma- 
terial: 28 watertight annunciators 
for delivery at Puget Sound navy 
yard (Schedule 3724): lighting and 
power cable, 250 Ib. annunciator wire, 
for delivery at Mare Island: 90,000 ft. 
ship-lighting cable and telephone 
wire, for delivery at Boston and Mare 
Island; 2,000 ft. three-conductor cable 
and 36,000 ft. bridle, telephone wire to 
be delivered at Puget Sound: 10,000 ft. 
lead-sheathed cable and a miscellan- 
eous quantity of rubber-covered wire, 
for delivery at Brooklyn: a miscel- 
laneous quantity of telephone cable. 
for delivery at Boston (Schedule 
3683): 27.000 ft. three-conductor cable 
for delivery at Brooklyn: two switch- 
boards, high and low tension, six dis- 
connecting switches and eight pan- 
els, for delivery at Alexandria, Va. 
(Schedule 3667): fuse and fuse ele- 
ments and enclosed fuses. to be de- 
livered at various shipyards (Sched- 
ule 3646). 


February 15, 1919. 
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Personal 


J. C. Damon Returns to West Penn Power—C. M. Lindsay 
Promoted—W. E. Coman Joins Washington Water Power 


F. A. Hazzarp, Allentown, Pa., 
secretary and treasurer of the Easton 
Transit Co., Easton, and afhliated com- 
panies, has resigned, effective March 1. 


H. J. Woopwarp, until recently 
with the Economy Fuse & Manu factur- 
ing Co, Henry building, Seattle, has 
joined the Seattle forces of the Fobes 
Supply Co. 


S. A. DrRrakKeE has been elected 
president of the Illinois Central Elec- 
tric Railway Co., Canton, Ill., to succeed 
Leslie W. Morton, lately deceased. W. 
T. Hanlon was chosen a director to suc- 
ceed Mr. Morton. 


Harry J. HORNUNG, formerly 
connected with E. B. Latham & Co. and 
secretary of Fullerton Electric Co., is 
now associated with the Baily Electric 
Supply Co., New York City, as general 
manager and assistant treasurer. 


Capt. RAYMOND BURNHAM, 
who was afhliated with the Fairbanks- 
Morse Co. before entering the national 
service, has opened an office as a con- 
sulting and designing engineer at Room 
935 McCormack building, Chicago. 


F. E. Goopnow, of the general of- 
fice staff of the Public Service Co. of 
Northern Illinois, has become engineer 
of electrical design, succeeding H. F 
Lempuhl, who recently resigned his posi- 
tion with the company to enter other 
business. 


O. G. ENGSTROM, formerly line 
foreman in the Hutchinson section of 
the Southwestern Division of Northern 
States Power Co., has been appointed 
superintendent to succeed Thomas Pitts, 
who is now assistant to the manager at 
Montevideo. 


R. L. BAKER, formerly manager 
of the used equipment department of 
the Railway & Mine Supply Co., of Chi- 
cago, has opened an office in the Edison 
building, 72 West Adams street, Chi- 
<ago, where he will engage in the sal- 
vage of first-class power plants and 
usable steel and wood scrap. Mr. 
Baker has had a wide experience in en- 
gineering work which should prove of 
value to his clients in this undertaking. 


Gorpon E. VARNEY, president 
and founder of the Varney Electrical 
Supply Co., Indianapolis, Ind., has sold 
his interest in the concern to the other 
stockholders of the company. Before 
coming to Indianapolis, Mr. Varney was 
graduated from the School of Mines of 
Lafayette, Pa., where he was trained as 
a construction engineer. He later was in 
the service of the General Electric Co. 
Mr. Varnev came to Indianapolis in 
1893, and in 1896 opened a wholesale 
electrical house. After several years of 
successful operation he sold this busi- 
ness, and in April, 1900, he organized 
the Varney Electrical Supply Co., which 
has witnessed a steady growth since its 
anception. 


Curtis M. Linpsay, for the 
past year sales manager of the Hot- 
point Division of the Edison Electric 
Appliance Co., Inc., Chicago, has been 
promoted to the position of manager of 
the advertising and salés promotion de- 
partment of the company, as briefly 
noted in the Jan. 18 issue of ELECTRICAL 
Review. This new position was cre- 
ated to co-ordinate various departments, 
such as the advertising, co-operative, 
publicity and contract departments, with 
a view to establishing closer relations 
between the customer and the company, 
and the general advertising program, 
and for the purpose of building up the 
company’s sales service with its cus- 
tomers to the highest possible degree. 
Mr. Lindsay is a graduate of the elec- 


Curtis M., Lindsay. 


trical engineering department of Ar- 
mour Institute, class of 1909. After a 
period of engineering field work with 
the J. G. White Co., he joined the forces 
of the Hotpoint Electric Heating Co., 
Ontario, Cal., in 1912, becoming con- 
nected with the sales promotion depart- 
ment. Two years ago he came to Chi- 
cago as assistant to the eastern sales 
manager of the Hotpoint company, and 
for the past year has been sales man- 
ager of the Hotpoint Division of the 
Edison Electric Appliance Cot Mr. 
Lindsay has been identifed with the 
Hotpoint sales and advertising cam- 
paigns since he started with the com- 
pany, and his experience has eminently 
fitted him for his new position. 


S. C. Bratton, who for the past 
eight years has served the Portland Gas 
& Coke Co., Portland, Ore., as commer- 
cial manager, has become manager of 
the commercial department of the Elec- 
tric Bond & Share Co., New York City, 
which is banker and fiscal agent for the 
American Power & Light Co. and its 
many operating companies, among 
which are the Portland Gas & Coke Co. 
and the Pacific Power & Light Co. 


B. H. Ki1tTTLeE, who has been in 
the service of the Wabash Valley Elec- 
tric Co., has taken charge of the office 
ae Kester Electric Co., Terre Haute, 
nd. 


. O. Martin, who was recently 
discharged from the aviation depart- 
ment of the Government service, is rep- 
resenting the Benjamin Electric Manu- 
facturing Co. of Chicago, at Seattle, 
Wash. 


. S. TORRENCE, who for some 
months has been general commercial 
agent for the Wisconsin-Minnesota 
Light & Power Co., has been appointed 
district manager of the company with 
headquarters at Eau Claire, Wis. 


W. G. Lorpb, formerly chief elec- 
trician of the Arkansas Valley Railway 
Light & Power Co., Pueblo, Colo., has 
been appointed superintendent of the 
Pueblo division, succeeding C. A. Orr, 
resigned. 


LESTER E. ARMSTRONG has ac- 
cepted a position as advisory engineer 
with the Powdered Coal Engineering & 
Equipment Co. of Chicago. Prior to 
his service in the Air Branch of the 
Army. Mr. Armstrong was associated 
with Babcock & Wilcox Co. 


A. TURNBULL, formerly connect- 
ed with the heating device department 
of the General Electric Co., has been 
released from the aviation department 
of the service and is representing the 
Edison Electric Appliance Co. in the 
o with headquarters at Port- 
and. 


W. JoceLyNn DALE, superintend- 
ent of nower for the Matahambre Cop- 
per Mines at Minas de Santa Lucia, 
Pinar del Rio, Cuba, has tendered his 
resignation to become connected with 
the Eli Sugar Co., as electrical engineer, 
and as engineer with the Cuba Can 
Sugar Corporation, Havana, Cuba. 


Frank E. McInNTyYRE, general 
superintendent of the National Steel 
Foundries, the foundry division of the 
National Brake & Electric Co., Mil- 
waukee, resigned from that position 
on Feb. 1 to become vice-president and 
general manager of the Hercules Steel 
Castings Co., Milwaukee, which began 
operations at its new plant recently. 


W. Rawson Cottier, for a 
number of years sales manager of the 
Georgia Railway & Power Co., Atlanta, 
Ga., was recently appointed operating 
manager of the electrical department 
(including the steam heat department). 
both inside and outside of the seven- 
mile zone. Mr. Collier will be in charge 
of all operating matters in connection 
with and incident to the production, 
transmission and distribution of elec- 
trical energy and steam heat by the 
company. He will continue to act as 
sales manager of the company, in addi- 
tion, to his(new ‘duties. 
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PatuL Evans GREEN, president 
of Marr, Green & Co., engineers, Chi- 
cago, has returned to the active man- 
agement of the tirm. Mr. Green, dur- 
ing the war, was engaged in Govern- 
ment service, supervising the design and 
construction of towns for the housing 
of munition workers. 


E. B. Hook, Jr., who prior to en- 
listing in Government service was su- 
perintendent of high tension construc- 
tion of the Georgia Railway & Power 
Co,. Atlanta, Ga., recently received his 
discharge and has returned to civilian 
life with Lockwood, Greene & Co., as a 
held engineer, with headquarters in At- 
lanta. 


F. W. PENNOCK, who for the past 
18 months has served the Imperial Mu- 
nitions Board in the capacity of elec- 
trical engineer, has rejoined the R. E. 
Clegton Co., Montreal, Que., whose 
business was recently incorporated un- 
der the name of Cleaton Co. (Canada), 
Ltd., and will act as general manager of 
-the concern. 


ALFRED C. WILSON, engineer of 
the electrical department of the Georgia 
Railway & Power Co., Atlanta, Ga., has 
tendered his resignation to join the 
Southeastern division of Lockwood, 
Greene & Co., in the capacity of assist- 
ant electrical engineer. For more than 
fifteen years Mr. Wilson was connected 
with these companies, having first been 
employed with the company following 
his graduation from the Georgia School 
of Technology. 


C. G. Anpsrt, for several years ad- 
visory and consulting engineer of the 
executive department of the Georgia 
Railway & Light Co., Atlanta, Ga., has 
been appointed consulting engineecer for 
all departments of the company. Mr. 
Adsit has been closely identified with sev- 
eral big engineering tasks the company 
has undertaken since it entered upon the 
Tallulah Falls development work, and 
his achievements have contributed ap- 
preciably to his high standing among 
prominent electrical engineers of the 
country. 


W. B. DeForest, a farm light special- 
ist for the Kansas City branch of the 
Western Electric Co., with headquarters 
_at Oklahoma City, has been appointed 
manager of the Kansas City office, suc- 
ceeding H. L. Harper. Mr. DeForest 
has been in the employ of the company 
about 10 years, having joined the Kan- 
sas City house as a salesman in April, 
1909. Three years later he was trans- 
ferred to the St. Louis branch, but re- 
mained there only three months, return- 
ing to Kansas City as telephone sales 
manager. He continued in this work 
until April of last year, when he was 
made farm light specialist. 


D. J. Butts, who has been man- 
ager for the Los Angeles branch of the 
Western Electric Co., since March, 1917, 
is now district sales specialist at San 
Francisco. Mr. Butts began his career 
with the company at Chicago in 1903, 
his first work being armature winding. 
In 1905 he went to Hawthorne and was 
engaged in engineering work there for 
a year. The following year he was 
sent to New York and in December of 
the same vear was transferred to the 
sales department. He remained in New 
York until 1910, when he went to Bos- 
ton, and in 1916 he was transferred to 
Salt Lake City as manager, where he 
remained until he became manager at 
Los Angeles. 


ELECTRICAL REVIEW 


H. L. Wuttcs, who has been con- 
nected with the Georgia Railway & 
Power Co., Atlanta, Ga., for a number 
of years, has been appointed engineer 
of the electrical department, both inside 
and outside of the seven-mile zone. Mr. 
Wills will be in charge of all engineer- 
ing and construction, transmission and 
distribution of electrical energy by the 
company. 


H. L. HARPER, who has been af- 
filiated with the Kansas City branch of 
the Western Electric Co. for almost 15 
years, has become manager of the Los 
Angeles house. Mr. Harper was first 
employed in the shipping department in 
1903, and after working in the stock 
and credit departments was made a tele- 
phone salesman in December, 1907. 
Three years later he was placed in 
charge of the telephone sales and re- 
tained that position for more than two 
years. 


W. E. CoMĒan, vice-president and 
general manager of the Northwestern 
Electric Co., Portland, Ore.. has be- 
come vice-president and general man- 
ager of the Washington Water Power 
Co., Spokane, Wash., succeeding Harry 
L. Bleecker, deceased. Mr. Coman 
will assume his new duties about March 
1. For many years Mr. Coman was 
associated with the trafħc departments 
of the Great Northern, Spokane, Port- 
land & Seattle and O. W. R & N. 
roads. As general manager of the 
Northwestern Electric Co. he has had 
charge of the light and power system 
of the Portland company, both on the 


‘Oregon and Washington sides of the 


Columbia. Mr. Coman is a man of 
wide experience and is well known in 
the electrical industry. 


Mayor Joun C. Damon, Engi- 
neers, United States Army, who was 
taken from the ll4th Regiment of En- 
gineers for special duty in the Power 
Section of the War Industries Board, 
has now finished this work and returned 
to civil life, and entered the organiza- 
tion of the West. Penn Power Co. 
Major Damon was born in 1882 in Con- 
cord, Mass., and was graduated from 
the Massachusetts Institute of Tech- 
nology in 1905, remaining there the fol- 
lowing vear as assistant in the electrical 
engineering laboratory. 

His professional experience began in 
the construction department of the Chi- 
cago Telephone Co., but he soon left 
this for construction work on large hy- 
droelectric developments and transmis- 
sion lines in the West. In 1909 he be- 
came superintendent of operation of the 
Colorado division of the Telluride 
Power Co., and in the following two 
years reconstructed and brought up to a 
high state of efficiency a large part of 
this pioneer electrical development. In 
1911 he entered the organization of the 
Trinidad Electric Transmission Railway 
& Gas Co., Trinidad, Colo., and was ac- 
tive in the design and construction of 
its steam plant at Walsenburg, Colo. 
In July, 1912, he entered tke engineer- 
ing department of the Electric Bond & 
Share Co., which took up at that time 
the development of the Utah Power & 
Light Co. After working on designs 
for 130,000-volt switching and substa- 
tions and transmission lines, he went to 
Utah as engineer on the construction of 
these projects and later became assist- 
ant chief engineer of the Utah Power 
& Light Co. 

In the fall of 1916, feeling that the 
United States should take its stand; for 
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justice in world affairs and could not 
long hold aloof, Mr. Damon decided to 
enter the Engineer Reserve Corps of 
the Army, and subsequently received a 
commission as captain. He was or- 
dered to Fort Leavenworth for train- 
ing Oct. 1, 1917, and in Decem- 
ber was attached to the 114th Engineers 
ut Camp Beauregard, Louisiana. Early 
in January, 1918, Captain Damon was 
relieved from duty with the 114th Engi- 
neers and detailed to the Power Section 
of the War Industries Board. In this 
capacity he was assigned to make 
studies of and recommendations for the 
power supply in several of the heaviest 
industrial districts of the east, includ- 
ing Philadelphia, Baltimore, Lancaster, 
Pittsburgh and: Eastern Ohio, and the 
New England States. In September, 
1918, Captain Damon was placed in 
charge of the development and control 
of the power supply in the Pittsburgh 
and Eastern Ohio District, and in the 
following month was promoted to the 
rank of major. 

Major Damon is a member of the 
American Institute of Electrical En- 
gineers and of other engineering so- 
cleties. 


Obituary. 


E. H. JACOBS, construction engi- 
neer and superintendent of all distribu- 
tion lines of the Western States Gas & 
Electric Co., at Stockton, Cal., died of 
pneumonia on Jan. 16, after having been 
ill with influenza for about ten days. 
Mr. Jacobs had been connected with the 
Western States company for ten years, 
and for the last seven years had been 
located at Stockton. 


ABRAM T. BALDWIN, president 
and general manager of the Precision 


Instrument Co., Detroit, Mich., died 
suddenly from heart disease at the 
American House, Boston, on Jan. 8&8. 


Mr. Baldwin was born in Yonkers, N. 
Y., on Sept. 26, 1&70, and was educated 
in the public schools of that city. After 
his graduation from Cornell University, 
he went to the William A. Sweet Roll- 
ing Mills. Syracuse, N. Y., where he 
served apprenticeship in every branch of 
the industry. In January, 1895, Mr. 
Baldwin became connected with the Sol- 
vay Process Co., Syracuse, N. Y., work- 
ing in various departments and subse- 
quently becoming assistant manager of 
the soda ash department. After serv- 
ing in this capacity for some time he 
left Syracuse to enter the coke depart- 
ment of Solvay Process Co., Detroit, 
Mich. When the Precision Instrument 
Co. was organized in May, 1910, Mr. 
Baldwin became interested in that or- 
ganization, but did not devote his entire 
time to its affairs until 1911 when he 
became treasurer. In 1913 he was made 
president and general manager of the 
company to which h ehas given his un- 
divided attention. He was deeply in- 
terested in the combustion of coal and 
efficiency of boiler operation. When 
the United States entered the war, Mr. 
Baldwin was asked to take up the manu- 
facture of air speed indicators for the 
Bureau of Aircraft, Science and Re- 
search Division. and it is believed that 
the strenuous efforts exerted by him in 
this connection resulted in the physical 
breakdown and his untimely death. Mr. 
Baldwin was a life member of the 
American Society of Mechanical Engi- 
neers, a member of the Detroit Engi- 
neering Society, National Association 
Stationary Engineers, American Gas In- 
stittite and a number of other organ- 
izations. 
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For the 
Readjustment Period = What? 


XXIV. 


Getting Together 


The Sixth National Foreign Trade Conven- 
tion, which is to be held in Chicago on April 
24, 25 and 26, promises to be the most inter- 
esting and largely attended, as well as the 
most important of all the series of conventions 
which the National Foreign Trade Council has 
held. 


The sudden ending of the war has brought 
the country face to face with the problem of 
maintaining our present prosperity and stand- 
ards of living. To do this our war industries 
must be converted, our fighters must 
be employed, our surplus products and 
capital must find foreign outlets, and our 
newly built shipping must be operated in ac- 
cord with a sound national maritime policy. 


It is clearly recognized by all factors of our 
commercial and industrial life, that the need 
of this country for expanding our foreign trade 
has never been so great as it will be in the 
period which we are now entering. The one 
question which acutely concerns these inter- 
ests is HOW this expansion may be achieved 
and maintained. The chief function of the 
Sixth National Foreign Trade Convention will 
be to answer that question. | 


The Convention will be peculiarly well 
equipped to make the answer. It will be com- 
posed of men who are the actual, practical 
leaders of the foreign trade of the United 
States. Every agency of productive enterprise 
in this country—agricultural, commercial, 
financial, industrial, labor and transportation 
—will take part in the convention through its 
leading representatives. There will be dele- 

Let every electrical manufacturer, who gates from every section of the country. 
can possibly arrange to do so, be repre- 
sented at the Chicago convention. Any in- 
formation or assistance “desired will be 
gladly rendered by the undersigned: in be- 
half of the local committee. This is a big 
thing. Help us to carry it through in a big 


Concerted action is needed to meet the pres- 
ent uncertainty of the foreign trade situation. 
This can best be attained by assembling rep- 
resentative men from all lines of business, ob- 
taining from them their expert opinion and 
then moulding this opinion into a vigorous 


MAS policy, to prevent depression during the transi- 
EE tion period. That is what the Sixth National 

Foreign Trade Convention is expected to 
C. A. TUPPER CHICAGO accomplish. 


President INTERNATIONAL TRADE PRESS, Inc. 
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Electric Light & Power Co., for the year 
ending Dec. 31, 1918, has been made pub- 
lic and shows that the company has at- 


tained satisfactory results during the sec-. 


ond war year, considering the constantly 
advancing prices of materials and sup- 
plies, inferior quality of coal received, in- 
crease in wages, shifting and drafting of 
employes, advance in taxes and the effect 
of the so-called lightless nights and 
workless days and daylight saving. 

The results have been largely attained 
through the loyal support of the manage- 
ment by an energetic and patriotic corps 
of employes. Every endeavor was made 
to help win the war and at the same time 
promote the conservation of capital. The 
sales force was reduced to a minimum, 
and devoted its time in attending the 
needs of the Government, furthering the 
development of essential war industries, 
and obtaining additional business from 
existing customers, thereby augmenting 
the revenue of the company with a min- 
imum of expense. 

Contracts were signed for 52,000 hp., and 
included installations for shipyards; the 
great army and navy bases at South 
Brooklyn, manufacture of torpedoes, am- 
munition, gyroscopes, stabilizers, search- 
lights, gas-mask parts, shoes, uniforms. 
food produets and various other war ne- 
cessities. Twenty-five thousand kw. ad- 
ditional capacity with necessary Aux- 
iliaries was installed in the generating 
stations and with a corresponding amount 
of substation apparatus the company was 
able to keep pace with the demands for 
service and to take care of all require- 
ments. 

Much time and study was given during 
the year to working out a plan for the 
future financing of the company. The 
directors finally determined that the most 
practical plan would be for the company 
to merge into and with itself the Edison 
Electric Illuminating Co. of Brooklyn and 
with the consent of the stockholders to 
execute a mortgage securing an issue of 
ponds. This was done after securing the 
necessary consents from the governmental 
authorities and parties interested. $5,500, - 
000 bonds were issued and are now being 
offered to the public by the Guaranty 
Trust Co. at $1 and interest. 

One change took place in the board of 
directors, George B. Gallagher being 
elected to fill the vacancy created by the 
death of his father. Bernard Gallagher. 
who had served the company for over 17 
years. 

Continued loyalty to the city, state and 
national governments is evidenced by the 
record of the company and its employes. 
Upwards of 375 former employes were 
active in the Federal service. 

Throughout the year the primary ideal 
of the company has been to co-operate 
in every way possible toward the winning 
of the war aid to render a distinctly first- 
class service to its patrons, despite un- 
usual and often trying conditions. 

The indications are that the present 
year will see to a large extent the transi- 
tion throughout the country generally 
from a war to a peace basis, but the com- 
pany will, it is believed, be able to adjust 
itself to the changing conditions. 


Rockford Electric Bond Issue Au- 
thorized. 


The Rockford Electric Co., Rockford, 
1l.. has been authorized by the Illinois 
Public Utilities Commission to issue first 
and refunding 5% gold bonds to the 
amount of $164,000. The Commission has 
also issued an order authorizing the same 
company to issue preferred stock in the 
aggregate amount of $66.000. The West- 
em United Gas & Electric Co. of Au- 
rora has been authorized to issue $155,000 
of general mortgage gold bonds and $1,- 
500.000 guarantee debenture notes. The 
Aurora, Plainfield & Joliet Railway Co. 
was given permission by the Illinois Com- 
mission to issue $200,000 of first mortgage 
5% gold bonds. 


Light Co., whose 4%% general mortgage 
bond coupon was due. The company has 
had hard sledding for some time, owing 
to high operating costs, and was first re- 
jected when it applied to the War Fi- 
nance Corporation for a loan. but after- 
ward was lent $1,000,000 to effect the ex- 
tension of its one year notes. These are 
due June 1. The other company to defer 
payment was the Indianapolis Street Rail- 
way Co.. which did not meet interest on 
its 4% bonds. 


Dividends. 


The board of directors of the Brooklyn 
Edison Co. has declared a regular quar- 
terly dividend of $2.00 per share on the 
amount of the capital stock outstanding, 
payable March 1, to stockholders of rec- 
ord Feb. 14. 


Tampa Electric Co. has declared a cash 
dividend of $2.50 per share, payable Feb. 
15 to stock of record Feb. 7. 


Earnings. 
COLUMBIA GAS & ELECTRIC. 
Preliminary statement of the consol- 
idated earnings of the Columbia Gas & 
Electric Co. and subsidiaries shows: 
For December— 


Gros8 earningS .........c. ccc eeee $1,123,834 
Operating expenses and taxes .. 507,102 
Net operating earnings .......... 616,741 
Other income ............c0cceee 167,755 
Total net earnings ..........000. 784,497 
Lease rentals, etc. .............. 293,210 


Columbia Gas & 


oeoevreseeeseeeaevee ert eevees eve 


Fixed charges, 
Electric 
Surplus 


59,445 


en sassooevoaonans oeo‘ ese ooo’ o 


For the 5 months ended Nov. 30— 


GOSS) eeen as ba bes 16,170,935 15,928,087 
Net after taxes ...... 4,730,496 6,009.407 
Total income ........ 7,670,446 8.145,851 
Surplus after charges. 493,963 2,765,798 


GENERAL GAS & ELECTRIC Co. 
(Subsidiaries. ) 
Statement of estimated gross revenue 
for December, 1918 and 1917, and com- 


parison: 

System. 1918. 1917. 
Rutland ....essenes.. $ 44,137.05 $ 49,828.98 
Northwestern Ohio.. 25,096.55 25,214.85 
Sandusky ........... 63,385.12 57,726.87 
Binghamton ........ 40,356.94 34,929.12 
Sayre 6s. die ous saw od ee 12,651.25 15,642.10 
New Jersey ........ 29,883.18 21,210.28 
Interurban Gas Co... 887,97 720.83 

Totals can aeKew neers $206,398.06 $205,273.03 


CITIES SERVICE COMPANY. 
Monthof Monthof 
-Nov., 1918. Nov., 1917. 
Gross earnings ..$1,821,523.36 $1,732,412.56. 
Expenses 50,923.87 30,050.53 


Net earnings ..$1,770,609.49 $1,702,362.03 
Interest on deben- 


tures ......... 51,604.73 208.97 

Net to stock ...$1,719,004.76 $1,702,153.06 
Dividends preferred 

stock ....... ...- 387,201.00 327,585.00 


Net to common 
stock and re- 
serves .......$1,381,803.76 $1,374,568.06- 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 

Public Utilities— Percent. Feb. 7. Feb. 14.. 
Adirondack Electric Power of Glens Falls, common............ 6 11 10 
Adirondack Electric Power of Glens Falls, preferred........... 6 68 70 
American Gas & Electric of New York, common............. 10+extra 98 98 
American Gas & Electric of New York, preferred............ ssa 6 43 43 
American Light & Traction of New York, common........... See. wa 234 237 
American Light & Traction of New York, preferred......... sae 6 98 98 
American Power & Light of New York, common............. ea 4 56 57 
American Power & Light of New York, preferred........... Sars 6 75 15 
American Public Utilities of Grand Rapids, common......... ee és š 
American Public Utilities of Grand Rapids, preferred........ cen 7 5 34 
American Telephone & Telegraph of New York ............. iam. wi 99144 100%. 
American Water Works & Elec. of New York, common....... Sew. we 4 4 
American Water Works & Elec. of New York, particip....... ee. 7 10 10 
American Water Works & Elec. of New York, first preferred... .. 65 58 
Appalachian Power, COMMOMN..........c cee cece eset toseces sesse © 6s 1 2 
Appalachian Power, preferred...............ec eee ece een ence cme 7 12 13 
Cities Service of New York, cCoMmmMOoOn.......uasesesesesesassseo -+ extra 312 316 
Cities Service of New York, preferred..............cceeeenees sas 6 80 80% 
Commonwealth Edison of Chicago .............0ceeees E Bog ae 8 113% 112 
Comm. Power, Railway & Light of Jackson, common......... Sae Gi 1 19 
Comm. Power, Railway & Light of Jackson, preferred........ ees 6 4 41 
Federal Light & Traction of New York, common............. tee Cae 8 8 
Federal Light & Traction of New York, preferred............ ces w 39 39 
Illinois Northern Utilities of Dixon .......ssesssssesssoseseseo sleek 6 ‘ š 
Middle West Utilities of Chicago, common, ....s.s.ssssesesse> 2-+extra 20 20 
Middle West Utilities of Chicago, preferred............-se00% ees 6 60 50 
Northern States Power of Chicago, common............000% eaei ted 62 65 
Northern States Power of Chicago, preferred.............0.. ex.diy.7 89 90: 
Pacific Gas & Electric of San Francisco, common.......... eean cabs 50 48 
Pacific Gas & Electric of San Francisco, preferred........... Say 6 85 p 
Public Service of Northern Illinois, Chicago, common........ wise 7 90 88 
Public Service of Northern Illinois, Chicago, preferred....... scat 6 90 88 
Republic Railway & Light of Youngstown, common......... ioe 4 16% 16 
Republic Railway & Light of Youngstown, preferred........ Se 6 52 53 
Standard Gas & Electric of Chicago, common........ PEO sanar S 13% 27 
Standard Gas & Electric of Chicago, preferred.............2.. mas 6 31 43 
Tennessee Railway, Light & Power of Chattanooga, common.... ee 2% 2%. 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 18 12 
United Light & Railways of Grand Rapids, common.......... eas 4 36% R61 
United Light & Railways of Grand Rapids, preferred......... See 6 68 68 
Western Power of San Francisco, COMMON .... cece eee rene eer ene a 18% 184 
Western Union Telegraph of New York ........ Lose peda Hes extra 86% 7 

Industries— 
Electric Storage of Philadelphia, common ..........--....+ee08 ; 4 62 551 
Ceneral Electric of Schenectady .....ccc cece cece cece cece te eeeee ; 8 148 14614- 
Westinghouse Electric & Mfg. of Pittsburgh, common....... sal 7 41 41 
Westinghouse Electric & Mfg. of Pittsburgh, preferred. A3 F. 7 55 55 


Electrical Review 


WITH WHICH IS CONSOLIDATED WESTERN ELECTRICIAN AND ELECTROCRAFT 


VoL. 74.—No. 8. 


= 
«= * 
e 
=" 
= 
> 
+ 
A 
4 
4 
` 
, WE & 
i xe. 
oj 
$ 


-s 
-_ 
Pe 
> 
Es 
p. 
E a 
K2 
KaT 
e 
ed 
E: 
— 
"Ba f 


CHICAGO, SATURDAY, FEBRUARY 22, 


1919. PAGE 291. 


Fig. 1.—Central Fire-Alarm Station, San Francisco, Cal. 


Central Fire-Alarm Station of San 
Francisco 


Unusually Complete Equipment and Many Unique Features to Guard 
Against Fire Hazard—Special Provision to Insure Reliability of Power 
Supply and Interchangeability of Circuits—Method of Operating 


Cal., is not only housed in an unusual building 

but possesses many unusual and novel features. 
The lesson of the disastrous conflagration that prac- 
tically wiped out the city in 1906 was that every effort 
must be made in fire prevention to eliminate any pos- 
sibility of the occurrence of another such catastrophe. 
This explains many of the unique features of the 
station. 

The building is of reinforced concrete and is fire- 
proof, earthquakeproof, mobproof and burglarproof. 
In order to eliminate all fire hazard being communi- 
cated from outside sources, the building is located 
in Jefferson Square, a small public park, and no 
buildings are permitted to be constructed within 
400 ft. 

Architecturally, the building is very pleasing and 
an ornament to the park. It has but one story and 
basement and is about 65 ft. square. The main oper- 
ating room occupies almost the entire first floor with 
the exception of a small private office, a small room 
occupied by the telephone operator, a kitchen and 
lavatory. 


Tc central fire-alarm system of San Francisco, 


There are no windows leading into the main oper- 
ating room, all daylight coming from the skylight seen 
in the general view, Fig. 1. This skylight is double, 
the lower one forming a large attractive panel in the 
middle of the ceiling. All skylight framework is of 
steel and sheet metal, and all glass in the skylight is 
of heavy wired type. Ventilation is provided by 
louvers extending entirely around the skylight. The 
surrounding roof is of red tile. The exterior of the 
building is finished with cement plaster applied by the 
“cement gun” process. The entire station presents 
a most pleasing appearance, being beautifully orna- 
mented on all sides with flowers and shrubbery. The 
entrance is lighted by two electric lamps mounted on 
ornamental iron posts. 


INCOMING CABLES AND TERMINAL RACK. 


All cables from the 820 alarm boxes terminate at 
a point in the plaza on the east side of the building, 
and on Turk street immediately in front of the en- 
trance. There are two manholes at each of these 
points. From these two°points thé cables lead to the 
terminal ratk)iiwhichy is_¢éntrally located in the base- 
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ment. From the terminal rack the cables are distrib- 
uted to the main operating board. 

The cables from the various alarm boxes are car- 
ried to the station in conduits of the telephone com- 
panies, the high-pressure piping system ducts and the 
ducts of the Department of Electricity. The cables 
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Fig. 2.—Central Portion of Main Operating Board with Chief 
Operator’s Desk in Foreground. 


carried in the high-pressure ducts were installed in 
the same trenches and at the same time as the high- 
pressure water pipes. These ducts were of creosoted 
wood, 41⁄2 in. square, with 114-1n. creosoted cover 
planks. 

The terminal rack in the basement of the station 
is mounted directly over the cable pit. There are 
three runways for the distribution of the wires from 
the rack to the main board. These runways consist 
of troughs of angle iron and wire screen. 


MAIN OPERATING BOARD. 


The main operating switchboard seen in the back 
of Fig. 2 comprises 41 panels, is semicircular in form, 
102 ft. in length, and divided into three sections. The 
wires are distributed to these three sections by the 
three runways referred to, each runway supplying one 
section. The operator’s desk seen in the foreground 
of the illustration, is centrally located so that every 
instrument on the main operating board is always 
within his vision. 

All instruments on the switchboard, with the ex- 
ception of the registers and meters, were constructed 
in. the shops of the Department of Electricity. The 
switchboard is now equipped with 48 box or signal 
circuits (there being four to each panel). Not all 
the switchboard panels are equipped at the present 
time; there are 9 additional panels to be equipped 
with additional box or signal circuits as extra circuits 
become necessary. 

Box or signal circuits occupy that space on the 
switchboard (see Fig. 2) extending from the clock 
toward the right, 7 panels being shown in this view. 
To the left can be seen some of the panels carrying 
the so-called “hospital” circuits. To the right of the 
hospital circuits can be seen a panel which is yet to be 
equipped with 3 hospital circuits, which will be added 
as necessity arises. There are now 5 panels devoted 
to the hospital circuits, these circuits taking care of 
other lines in case of trouble, such as open lines, 
grounded lines, and lines crossed up with outside 
circuits. When any of the signal circuits, joker cir- 
cuits, or tapper circuits are out of order, they are 
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switched over to the hospital circuits, which are 


supplied with the necessary current from a motor- 


generator set, one such machine being supplied for the 
3 hospital circuits on each panel. Fig 3 shows a near 
view of part of the hospital panels. The motor-gen- 
erators are mounted on a slate panel back of the main 
switchboard and are shown in Fig. 4. They are of 
General Electric make, operating on 120 volts. 

In Fig. 2 immediately to the right of the vacant 
hospital panel can be seen two terminal panels, one 
for handling the signal lines and one for handling 
tapper and joker lines when any of these lines are to 
be transferred to the hospital circuits. These ter- 
minal panels are prov ided with jacks, cords and plugs 
for plugging in when connections are to be made. The 
jacks are connected with the line terminals, and the 
cords and plugs all connected with the hospital panels. 

By means of these transfer connections and the 
hospital equipment the grounded or crossed lines can 
be entirely isolated and connected to a panel provided 
with special equipment for testing and treatment of 
crippled lines. 

The hospital circuits and the terminal panels are 
capable of taking care of 3 tapper and 3 joker and 
6 signal circuits at one time, which is usually sufficient 
to take care of all lines that are out of order. Most 
of the trouble in San Francisco 1s caused by wind 
storms, there being no ice, snow, or similar conditions 
to contend with. 

When it 1s desired to connect a line with the hos- 
pital line, the line switch is thrown for a terminal 
panel connection, then the hospital panel is connected 
by using the plug and jack. 

There are three panels on the left of the main 
switchboard devoted to tapper signal circuits (there 
being 10 circuits now in operation, with room for addi- 
tional installations in the future), and three panels 
devoted to joker signal circuits of which there are 10 
now in operation, with room for additional in- 
stallations. 

At 8 o'clock in the morning, 12 noon, and 6 o'clock 
in the evening, 3 blows are struck on the joker and 
tapper circuits merely as a time test. The joker cir- 


cuits are available for handling not only the alarms 
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Fig. 3.—Closer View of Another Portion of Main Board, Show- 
ing Several ‘‘Hospitai” Circuit Panels. 


of fire as an auxiliary, but also all other calls, such 
as special calls for high pressure, extra engines, trucks. 
and other apparatus, in and out of service, etc.; their 
principal use, in fact, is for such departmental calls. 
The motor-generators for the tapper and joker 
test sets are;,motunted on (a) horizontal slate panel, 
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located back of the main switchboard. The tapper 
and “joker generators are of the Holtzer-Cabot type 
and operate on 115 volts. 

In the construction of the main switchboard, Vet- 
mont electric blue marble was used for the switch 
panels and shelves for the registers. These shelves 
are 114 in. thick, 18 in. deep by 30 in. wide. The 
panels are I in. thick, 30 in. wide by 43⁄2 ft. high. 
The entire board is capped with yellow Sienna marble. 
The facing is of white statuary marble and the base 
is finished in verde antique, this combination producing 
a very pleasing and harmonizing effect. 

The iron frame supporting the switchboard is 
cemented into the concrete floor, making it absolutely 
rigid, and the semi-circular form of the board makes 
it self-sustaining. Access is had to the space back 
of the board by means of steel doors. Here there are 
connections for portable lamps and for electric solder- 
ing irons, making it very handy to make repairs. 

The entire floor of the main operating room 1s 
covered with a very heavy linoleum, which permits 
quiet and comfortable walking with freedom from 
stirring up dust. The main operating room is well 
lighted at night by a semi-indirect lighting system 
with ornamental bowls. A switch is provided by 
means of which an emergency lighting circuit on the 
ceiling can be operated from the storage batteries. 


STORAGE BATTERIES AND CHARGING FACILITIES. 


The source of power for operating the circuits on 
the main switchboard is a duplicate storage battery 
of 280 ampere-hour capacity installed in a well venti- 
lated acidproof room in the basement, see Fig. 5. 
There are two sets of batteries, one set being held in 
reserve. The battery drives dynamotors, through 
which power is furnished to the various circuits. Each 
dvnamotor supplies current for four circuits. This 
arrangement was made for the purpose of more 
thoroughly insulating the lines from each other and 
also the battery from the ground. 

The batteries can be charged from the direct-cur- 
rent mains or the alternating-current mains of the 
two different power companics. Three panels located 
back of the main switchboard (see Fig. 6) are devoted 


Fig. 4.—Motor-Generators for the Signal Circuits—Silate Panels 
Back of Main Board. 


to the supply current distribution and the charging of 
the batteries. Most charging is done by floating the 
idle battery on the direct-current mains, the other 
battery working the station circuits in the meantime. 
A motor-generator is used for charging from the alter- 
nating-current source. | 
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For use in case of emergency, a Fairbanks-Morse 
20-hp. gasoline-engine-driven generator (Fig. 7) has 
been installed, for supplying current to the battery and 
lights for the building. Large storage capacity for 
fuel and water will enable this equipment to operate 
for a long period, without being supplied with addi- 
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Fig. 5.—Storage Batteries in Separate Room in Basement of 


Station. 


tional supplies. In order to eliminate any fire hazard 
from the gasoline engine, it is separated from the rest 
of the basement by a 10-in. reinforced concrete wall. 


GENERAL SCHEME OF OPERATING. 


Allalarms from street boxes are received at the cen- 
tral fre-alarm station on telegraph sounders and regis- 
ters. These can be seen in Figs. 2 and 3. The street 
fire-alarm boxes are arranged to sound in their num- 
bers four times. After two rounds are sounded, the 
box number is checked on a list by the operator at the 
board, and instantly the operator at the desk calls 
out the number as he hears it. The operator at the 
board checks and repeats the number. Immediately 
the operator at the desk, whose duty it is to send the 
alarm to the engine houses, sends out the alarm twice 
over the tapper circuit and twice over the joker circuit, 
and all fire houses that respond to that number imme- 
diately go to the fire. 

When the battalion chief reaches the fire, he, or 
his assistant, calls the central fire-alarm office by means 
of a regular telegraph service key and sounder, which 
are located in each fire-alarm box. The battalion chief 
calls for additional engines, chemical wagons, the high- 
pressure service, etc., by sending in to the central fire- 
alarm office the code telegraph sigmal that will provide 
him with whatever is required, and the operator at the 
central office orders out the engines or chemical 
wagons, or notifies the high-pressure station, which- 
ever may be the case, by sending the proper signal on 
the joker lines. 

On arrival at the street box the battalion chief puts 
the fire-alarm apparatus in service again. The boxes 
are equipped with clock mechanism and a character 
wheel, and by pulling the hook, the mechanism is 
released, and the character wheel that sends in the 
alarm revolves four times before stopping. The box 
system works on a closed circuit and the character 
wheel in rotating breaks the line circut, thus operating 
a relay in the fire-alarm office. which in turn operates 
the local circuit. There are 48 incoming circuits, and 
the smallest number of fire-alarm boxes on any one 
circuit is 4, while the largest. number _is 40, but the 
average numberois720. 
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The box number is shown on an illuminated box 
list. This list is illuminated only when an alarm 1s 
coming in. This box list is removable, and is trans- 
ferred to the hospital set, when the corresponding 
circuit is to be switched to the hospital set. A pilot 
light is placed just above this box list, which operates 
in unison with the register, flashing the same code, 
and calling attention of the operator in case he should 
fail to hear the sounder. 

Each fire-alarm box is pulled regularly once a 
month for a test, at which time it is rewound. Boxes 
can send in 15 or 16 alarms, without requiring rewind- 
ing. All boxes are rewound as soon as they have been 
pulled 3 or 4 times. 

There are two electric clocks in the station, one 
located on the main switchboard, and the other on the 
operator's desk. Both clocks work together, being 
regulated from the master clock in the Ferry Building. 
The station is equipped with two Weston station 
voltmeters for testing the lines. 

At this desk there is a telephone connected with 
all fire houses, pump stations, and all other depart- 
ments of the Fire Department. This telephone is 
connected with these departments through a switch- 
board located in the building, manned by a special 
operator at all hours. Immediately to the right of the 
telephone, in Fig. 2, there is a power switch for con- 
trolling the current for operating the office. This 
enables connection to be made from either outside 
source or battery. This switch controls the current 
for operating outgoing signals and the combination 
permits the connection with the service of the outside 
direct current or the battery service within the build- 
ing, also the current from the motor-generator set 
operated by either of these two services. By means 
of the two striking keys seen at the extreme right of 
the desk and the jack and plugs seen in the center of 
the desk, the operator can make connections, and 
handle all signals from this desk when necessary, but 


Fig. 6.—Charging Panels Located Back of Main Switchboard. 


usually the signals are handled by the operator at the 
main switchboard, and the desk operator handles the 
signals in this manner only when the operator 
at the board is very busy. The main striking key 
for sending out all outgoing signal alarms can be seen 
on the desk a few inches to the right of the two plugs. 
All signals sent‘ out are recorded on the two registers 
attached to the top of the desk. 

There are 6 crossing signals in two circuits on 
Market street, the city’s principal street, which are 
used in case an alarm is turned in from that particular 
neighborhood, or from a neighborhood which will 
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require the apparatus to cross Market street, or make 
a run up or down Market street. 

The warning bells are mounted on the lighting 
poles, and are operated by remote control, handled by 
a switch in the central fire-alarm office. The bells 
continue to ring for a length of time required for all 
the fire apparatus to either cross Market street, or to 
make the run up or down the street, as the case may 
be. On all first alarms. the bells sound for 3 minutes, 


Fig. 7.—Specia!l Charging Generator Connected to Gasoline En- 
gine—At Right is Control Panel for Same, Aiso for Motor- 
Generator Charging Set in Other Part of Basement. 


for second alarms 4 minutes, third alarms 6 minutes, 
and fourth alarms 8 minutes. 

When these bells sound all traffic clears the streets. 
All pedestrians remain on the sidewalks, and the traffic 
officers or other policemen see that all vehicles are in 
such a position as to give the coming fire apparatus 
the right-of-way. 

An alarm bell is also located at the Third and at 
the Fourth street bridges, to warn the bridge tender 
in case any fire apparatus intends using the bridge; 
when this bell sounds, the bridge, if in raised position, 
is lowered as soon as possible, and if it is down, it is 
not raised until all the fire apparatus has passed. 

The central office has been in service over three 
years with completely satisfactory results. The entire 
San Francisco fire-alarm system is probably the most 
complete and most thoroughly safeguarded that has 
ever been installed. It therefore continues to be a 
model for other cities. 


BANK ESTABLISHES INDUSTRIAL 
DEPARTMENT TO ASSIST MANU- 
FACTURERS. 


The Liberty National Bank of New York City has 
created an Industrial Department for the purpose of 
offering its service, in an advisory capacity, on mat- 
ters pertaining to manufacturing and industrial prob- 
lems. The establishing of this department is due to 
what might be considered an industrial reorganization 
brought about by the war conditions and it is expected 
that a closer relationship between the industrial cus- 
tomers of the bank and its officers will result. 

The new work will be directed by Donald D. Davis, 
whose experience in engineering, accounting and fac- 
tory work should prove helpful to manufacturers in 
the solution of their individual, technical, manufactur- 
ing problems. These problems are especially promi- 
nent at this time of readjustment and as most of them 
relate. in some manner; to the financial aspect of the 
situation, the: value,ofsuch an ‘institution is evident. 
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Electrical Equipment of New Pacitic 
Coast Flour Mill 


Successful Mill at Pasco, Wash., Is Very Completely Equipped 
Electrically—Labor-Saving Methods Promote Marked Economy 


IE Pasco Flour Mill Co., organized in 1916, at 

l Pasco, Wash., attributes the great success which 
it has achieved in a comparatively short time 
chiefly to the fact that its officers have been closely 
identified with the flour-milling and grain business of 
the Pacific Northwest for the past 30 years, and to 
the wisdom of locating the mill at Pasco, which is in 
the heart of the best wheat-producing district of 
Washington and Oregon, with unexcelled transporta- 
tion facilities. Wheat of the proper varieties and 
grades can be secured readily to make the various 
grades of flour demanded by the different sections of 
the country. The soft white wheat for making flour 
so much in demand in the southeastern and southern 
states, and the strong variety for the Pacific Coast 
states, can be secured at all times on account of the 
splendid location of the plant. The location is also 
favorable for the distribution of the mill's products to 


View of Two Monitor Scourers and a Williams Grinder Oper- 
ated by a 40-hp. Westinghouse Slip-Ring Motor. 


all markets. Another secret of the mill's success is 
its modern electrical and mechanical equipment which 
has effected much labor saving. 

Soon after the organization of the Pasco Co., plans 
for the plant were submitted and actual construction 
was immediately begun. ‘The plans anticipated a two- 
unit flour mill with ample warehouse and elevator 
facilities for a rooo-bbl. plant. At the beginning it 
was planned to install only one unit at a time, and to 
Operate only the first unit until increased business 
called for additional capacity. However, the first sea- 
son was an exceptional one, so the second unit was 
begun soon after the completion of the first and by 
Feb. 1, 1917, the entire capacity of the mill was in 
full operation, day and night. 

All motors are equipped with the latest safety 
appliances to insure absolute safety in operation and 
eliminate all hazards from fire. Eight Westinghouse 
motors, ranging in size from 2 to r00 hp., drive the 


machinery for the entire mill. The wiring for both 
power and light is entirely in metal conduits. 

The rolls, sifters and purifiers of the first unit are 
of the Barnard & Leas Manufacturing Co., of Moline, 
Ill. ; the second unit was equipped by Nordyke & Mar- 
mon, of Indianapolis, Ind. The cleaning machinery 
consists of two Prinz & Rau separators and two 
Monitor scourers, manufactured by the Huntley 
Manufacturing Co., of Silver Creek, N. Y., and the 
latest improved Wolf-Dawson wheat washer, manu- 
factured by the Wolf Co., of Chambersburg, Pa. 

In the so-called wheat end of the mill, five stands 
of elevators with a capacity of 175 bu., a Prinz & Rau 
separator, one 16-ft. Q-in. conveyor, two Monitor 
scourers with a capacity of 200 bu.. one Williams 
grinder, one Wolf-Dawson scourer with a capacity of 
175 bu., and one 9-in. dampening conveyor and blend- 
er are operated by a 4o-hp. slip-ring type CW motor. 


Direct View of the Two Flour and Two Wheat Packers in the 
Pasco Flour Mill. 


The wheat received for milling is handled directly 
from the cars to the elevators, while the transfer of 
wheat and flour to the warehouse is accomplished by 
electrically driven portable elevators. 

An unusual scheme is used to move cars on the 
track switch, back and forth to different loading and 
unloading doors in the warehouse. A countershaft 
extension from the main shaft im the mill has a steel 
drum attached to the end that projects to the plat- 
form. Wound on this drum is a 14-in. rope which 
is hooked to the car intended for moving. The direc- 
tion of the pull from the drum is made by changing 
the wind of the rope on the drum. This scheme has 
increased the unloading capacity from four cars to six 
cars per day. One 4o-hp., 440-volt, three-phase, 
6o-cvcle, 1700 r.p.m. type CS motor, with- complete 
starter, overload and no-voltage release, drives the 
main shaft. 

Connected to this shaft is ay3-ton-per-hour steam 
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A 15-hp. Motor Operating a Prinz & Rau Separator, Two 
Stands of Steel Elevators, and One 36-ft. 9-in. Conveyor. 


barley roll with a cleaner and three elevators. From 
the same drum described above, a power scoop is 
operated in unloading cars of bulk wheat into the 
bulk elevator hopper, unloading 1200 bu. per hour. 
Two men using the scoop do the work ordinarily done 
by six men scooping by hand, and the cars are thor- 
oughly emptied. It is also planned to use the same 
motor to drive a belt conveyor from the warehouse to 
the bulk elevator hopper, and thus save the labor and 
expense of trucking sacks of wheat there for storage. 
This will save two cutters (men who open the sacks 
and pour the wheat into the hopper) and four 
truckers. 


The wheat is conveyed from the elevator to the. - 


mill by a 36-ft. 9-in. conveyor, operated by a 3-hp. 
type CS motor running at 1155 r.p.m. 
When the company began to operate, all the piling 


Drum for Moving Cars on Switch—Drum Is Attached to Coun- 
tershaft Extension and Driven by 40-hp. Motor. 
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of loaded wheat sacks or even empties was done by 
man power, using a block and tackle. The same 
method was also used to unload wheat from the cars 
to the warehouse. Since then the company has in- 
stalled a piling machine that piles any size sacks from 
24 to 140 lb. This machine is of steel construction 
and can pile as high as 16 ft. Four men (one man 
on the pile and three truckers) can pile 800 bbl. in 
four hours with this piling machine. By the old oper- 
ation it would take six men approximately ten hours 
to do the same work. This machine is operated by 
14-hp. motor, with speed of 1130 r.p.m. 

Reference should be made to at least one more 
example to show how thoroughly the Pasco mill is 
equipped with modern, up-to-date machinery. A 
McCahey “sure count” truck counter, manufactured 
by the J. J. Ross Milling Co., is installed on the floor 
of the warehouse entrance and is used to count the 
sacked wheat and flour coming into and going out of 
the warehouse. The truck on entering or leaving the 


Westinghouse Type CS Motor, 40 Hp., 440 Volts, 3 Phase, 60: 


Cycles, 1700 r.p.m., Complete With Starter, Overload and 
No-Volitage Release, Used to Drive Main Shaft. 


warehouse runs over this counter, pressing a rod 
which is connected to an indicator, thus registering 
the load. This saves time and insures accuracy. 


INSTITUTES EMPLOYMENT 
BUREAU. 


The National Electric Light Association has never 
felt that it was one of its duties to serve as an employ- 
ment bureau. Of late, however, a somewhat new con- 
dition has arisen as to men of higher grades in educa- 
tion and experience, and in regard to whom inquiries 
have reached the Association alike from such men and 
from member companies. The N. E. L. A. has there- 
fore been authorized and instructed to maintain at its 
headquarters a record showing the qualifications of 
available men as filed by themselves, who are able to 
fill executive, administrative-and Supervisory positions 
with member companies of the-association. 


N. E. L. A. 


it 
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Farm Lighting as a Field for Small 
, Storage Batteries 


Storage Battery an Important Adjunct to Rural Lighting 
Plants—To Get Best Results From Battery Use It for Light 
Loads and as an Emergency Reserve Only — Proper Care 


By GEORGE W. HILL 


TORAGE batteries have been looked upon as a 

very important factor in farm lighting plants 

by many manufacturers. While they play an 1m- 
portant part in the makeup of such plants for farm 
use, it is the opinion of the writer that the storage 
battery should be to the farm lighting plant just what 
it is and generally has been to the city lighting and 
power plants—an auxiliary to be drawn upon to take 
care of the peak of the load and also to be called upon 
in an emergency, 

The storage Dattery has well known practical limi- 
tations as to current output and duration of tjme dur- 
ing which this output may be depended upon. Long 
experience with storage batteries has shown that they 
function best to supply the entire current at a time 
when the current demand is small, so that the battery 
discharge rate is comparatively low, or to supply the 
peak or excess current when the generators are tem- 
porarily called upon to produce current in excess of 
their safe capacity. ~- ` 

We are therefore brought face to face with a prob- 
lem of engineering in farm lighting plants similar 
to and of no less importance than that of determining 
and providing means for taking care of the maximum 
demand made upon plants operated by some of the 
larger public service corporations. This is the prob- 
lem of determining when a storage battery should be 
cut in manually or automatically to help the dynamo 
take care of the load. This also brings up the ques- 
tion of economy in operation. 

It is a known fact that in transmitting power from 
engine to generator and from generator to storage 
battery and then to lamps or motorized or other elec- 
tric consuming devices there are several problems 
of no small importance to be dealt with, such as loss 
in transformation of mechanical to electrical power 

and the losses incident to generation, transmission and 
storage of+electrical energy. 

To eliminate as much as possible the losses sus- 
tained: in the transformation of mechanical to elec- 
trical power the direct-connected outfits were brought 
out, which practically solved the transformation prob- 
lem. The next important thing which should receive 
the untiring efforts of the experts who are working 
out these combinations is the efficiency of the gener- 
ators and the care. operation and durability of the 
storage battery. Efficiency is a strong feature in the 
design and construction of the larger units, and should 
naturally be of little less importance in the smaller 
ones. 

There is no question but that the small generators 
constructed recently are much more efficient and de- 
pendable in every particular than they were some years 
ago. notwithstanding the fact that the principles em- 
ployed in producing direct current have not changed 


in the past thirty-five years. Considerable improve- 
ment has been made with respect to the durability and 
operating features of the small dynamos through use 
of such improvements as ball bearings, etc., and this 
has brought about a condition whereby the armature 
can be run with safety much closer to the field poles 
which naturally increases the capacity and efficiency 
of the dynamo. There is ọne concern manufacturing 
a farm lighting plant which claims that it has only 
1/32 of an inch air gap in its generator. This is due 
to the fact that it employs heavy ball bearings, with no 
side pull on the pulley, such as would be the case 1f 
this or the generator were being driven by means of 
a belt. So we see as we get into the problem of farm 
lighting that the principles, both mechanical and elec- 
trical, are pretty much the same as those employed in 
the larger electrical plants of the country. 


STORAGE BATTERIES FOR FARM LIGHTING PLANTS. 


There have been developed thus far only two prac- 
tical types of storage batteries for commercial use ; one 
is the lead plate-acid type and the other is the nickel- 
iron-alkaline type, commonly known as the Edison 
battery. The lead type of battery is divided into 
two distinct classes, whose elements and general char- 
acteristics are identical, but the manner of construction 
is different. These are the chemically formed or solid 
lead plate type, and the pasted or grid plate type. 
The features of these types were discussed in the 
preceding article of this series. The pasted type is 
much the cheapest storage battery to produce. If it 
had not been for the development of the pasted type 
it would have been very difficult to introduce the stor- 
age battery for farm lighting plants. batteries of the 
solid plate or chemically formed type are usually 
shipped in dry or knocked-down condition and require 
an initial charge of several davs in order to place 
them into service. This would mean running the 
gasoline engine continuously for something like 75 
to 100 hours, which is a very trying task for any 
gasoline engine. 

The pasted type of batterv therefore found favor 
among both the manufacturers and the dealers, for 
with the manufacturer the cost of production was 
much reduced, and with the installer the trouble and 
inconvenience incident to the installation of the for- 
mer type of battery was eliminated. The pasted plate 
batteries are usually shipped in sealed rubber or glass 
jars and are charged ready to give service imme- 
diately upon installation. 

It 1s true, however, that the pasted plate battery is 
much shorter lived than the solid lead plate or the 
Edison nickel-iron batteries, but this is compensated 
for by the fact that they cost less to produce and there- 
fore they sell for less,.Dollar for dollar, there is 
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very little difference to the user, as the one costs less 
and jis relatively short-lived and the other costs more 
and lasts longer. = i 

The greatest danger in the use of the pasted-plate 
battery with a farm lighting plant is that of charging 
the battery at too high a rate in order to shorten the 
running hours of the engine and generator. This is 
very severe on such a battery as the violent gassing 
near the end of charge tends to tear the active ma- 
terial from the plates. 


The writer fails to see wherein there is any econ- 


omy in generating current, putting it into a storage 
battery and then taking it out of the battery to operate 
lights or motors to a very great extent. The wear 
and tear will be much less on the engine and gener- 
ator than upon the storage battery through the latter 
being charged and discharged abnormally. Therefore, 
he fails to understand why some manufacturers of 
farm lighting plants should so design and construct 
their plants that the storage battery becomes the main 
power source of the plant most of the time, which is 
the exact reverse of the principles employed in all 
the modern, efficient efforts to use a battery in con- 
junction with an engine and generator in a large plant. 

The most ideal conditions have been conceded to be 
that where a storage battery was installed it should be 
depended upon to take care of the load during low load 
periods only and when the load exceeded a certain 
maximum the engine and generator are started up to 
carry the load directly., Bringing this down to a con- 
crete example, let us assume that a farmer's wife 
desires to operate an electric iron. The ordinary do- 
mestic iron consumes approximately 600 watts, or 
at 32 volts approximately 19 amperes current, which 
is much more than a normal discharge rate for a small 
farm lighting battery. She possibly irons four hours. 
How much more economically she would do this iron- 
ing if she would step to the basement, start up the 
plant and use the current direct from the generator to 
heat her iron instead of dragging the current out of 
the battery at a high rate of discharge, shortening the 
life of the battery and operating the entire plant in 
the most expensive manner, since the efficiency of 
utilization can never be as high indirectly from a bat- 
tery as direct from the generator. Again, suppose 
she wished to run a washing machine five hours. She 
could start the plant up and operate her washing ma- 
chine by belt direct from the engine pulley or, if it 
is an electric washer, direct from the generator, and 
incidentally during the time charge the battery at a 
slow, even rate. The battery should be used only 
when up to perhaps 7 to 10 lights would be burning, 
which would amount approximately a 4 to 7-ampere 
discharge rate. 

Many manufacturers and dealers hooted at some 
of us old fellows who claimed the life of a pasted- 
plate battery operated under the most ideal conditions 
was about 300 cycles, but some of us have lived to hoot 
back at them. The writer’s advice is: use the battery 
only for small, reasonable discharges, or in an emer- 
gency, and you will have solved one of the greatest 
problems of farm lighting plants. Several concerns 
manufacturing farm lighting plants recognize this fact 
and they have so designed their plants that a large ma- 
jority of the small machines usually found on a farm 
may be operated direct from the engine pulley or in 
connection with a lineshaft and governor pulley. One 
manufacturer has so constructed his engine that the 
compression may be released for starting, thus allow- 

ing the engine to be turned over freely; then after 
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. better than another. 
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moderate speed has been attained the compression re- 
lease lever is closed and the momentum of the fly- 
wheel carries the piston against the compressed gas, 
the engine fires and runs. This eliminates the heavy 
discharge of the battery in starting the engine against 
the compression. 

It is well enough to say that a pasted-plate stor- 
age battery constructed this or that way will produce 
wonderfully different results, but the fact remains that 
all pasted-plate batteries have the same elements and 
are assembled in about the same standardized way. 
It is not so much the different method of construc- 
tion as it is the operation and care and attention given 
a battery that counts in the life it will have. 

The ideal conditions are even temperature, reason- 
able charge and discharge limits over given periods of 
time, and these, coupled with ordinary good care, such 
as keeping the plates covered with distilled water, and 
an occasional overcharge to guard against sulphation 
(a disease common to lead-plate storage batteries) are 
the things which will mean more to the user than any- 
thing else. 

The farmer has a right to demand and he does 
demand, that the same expert attention and knowl- 
edge should enter into the construction of utility de- 
vices intended for his use, as do in thése produced for 
the industrial world. He accepts these things pretty 
much as ‘a matter of fact. He knows but little about 
the different intricate problems entering into the com- 
bination of an internal-combustion engine, an electric 
generator and a storage battery, and when we go to 
him with our products let’s tell him not so much of the 
detail perhaps, but let’s assure him that those who 
designed this plant were experts, that the question of 
durability of the battery and every other part of our 
plant has had due consideration. Let’s show him 
why he should expect a much more durable machine 
because we have so assembled it that the battery will 
not be abused or sacrificed in order to cut down the 
running hours of the engine and generator to four 
or so hours while, as a matter of fact, from the 
standpoint of economy it should require seven or 
eight hours to charge it. In other words, charge the 
battery at a much lower rate, even though the time 
required is greater. 

Let’s get down to brass tacks on this question 
of battery and just quit “kidding” ourselves and others 
with the argument that one pasted-plate battery, con- 
sisting of the same elements with the same electrolyte 
and about the same weight, is so everlastingly much 
All good standard batteries are 
good enough, if given a chance, and they will give 
a service equivalent to their cost, if we will give them 
the proper treatment and will spend more time teach- 
ing the farmer how to use and care for his battery and 
less time knocking the other fellow’s product. 

The longest way around is the sucker’s way home. 
Drive home in the shortest possible time the merits of 
the plant you are selling and let the other fellow do 
the same. 


FIRE PROTECTION ASSOCIATION TO 
MEET IN CANADA. 


The 23d annual convention of the National Fire 
Protection Association will be held in Ottawa, Canada, 
on May 6 to 8. The Dominion Government is under- 
taking important special activities in fire prevention 
that it is hoped will be stimulated by the association’s 
meeting in the Canadian. capital. 
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turers in Japan and China 


Report of Bureau of Foreign and Domestic Commerce 
Contains Valuable Information on this Subject— Data 
Gathered by R. A. Lundquist, Trade Commissioner 


| HE Bureau of Foreign and Domestic Com- 
T merce has recently published a report of the 

opportunities for electrical goods in China, 
Japan and Vladivostok by R. A. Lundquist, Trade 
Commissioner. This report contains considerable in- 
formation for American electrical manufacturers who 
are interested in this export trade. For this reason 
a brief resume of the report concerning conditions in 
Japan and China is reproduced herewith: 


ELECTRICAL CONDITIONS IN JAPAN. 


Mr. Lundquist states that Japan has shown a won- 
derful electrical growth in the last Io or I5 years. 
Central-station systems have been established in great 
numbers and service has been extended to all parts 
of the country. Official figures indicate there were 
658 such systems in July, 1917. The actual develop- 
ment is greater than the figures indicate, inasmuch as 
many of the stations are hydroelectric and supply a 
considerable number of cities and villages. Japan, 
therefore, has been a large consumer of electrical 
goods. .\ few years ago these were imported, but 
the strong home market that was opened up brought 
about a development in the manufacture of all kinds 
of electrical apparatus equipment, supplies, and ac- 
cessories, and now the country is becoming a competi- 
tor in certain lines instead of a customer of the United 
States. An idea of the growth of electrical manufac- 
turing in Japan is shown by data from the trade re- 
turns of that country from which it appears that in 
the item of insulated electrical wire alone there was 
imported into Japan in 1912 an amount in excess of 
$2,693,000. In electrical machinery the imports in 
1911 amounted to nearly $3,000,000. 

Up to September, 1917, there were 530 power and 
light systems in Japan, 42 electric tramways, and 48 
combined railway and lighting systems. The figures 
also show there has been a strong development in 
public-service systems in that country in the last few 
years. Jn addition to the systems mentioned there 
were in I9Q15, 1609 private plants and 121 Govern- 
ment-owned plants, with 53 of the former and 6 of 
the latter under construction. It appears that in 1915 
there were 3,051,925 families using electric lights, and 
there were 39,310 power consumers with 42,789 mo- 
tors. and 13,680 more classified as isolated, or Govern- 
ment-owned plants, while in 1916 there were 76 mu- 
nicipal or private electric railways in operation. 

Heretofore American manufacturers have sold the 
largest percentage of generators, switchboards, and 
switch gear. While switchboards and switch gear are 
turned out by Japanese works, they have not made 
the progress in these lines. generally that they have 
in the apparatus lines. Americans should be able to 
sell higher-voltage equipment and considerable of the 
instrument and relay requirements for the boards that 
are made up locally. 

The United States, Germany, and the United 


Kingdom have until the last few years furnished most 
of the requirements in motors and controlling devices, 
but since 1913 Japanese motors have been coming into 
the market more and more. While there are a few 
fair Japanese motors, it is not believed they will give 
continuous satisfaction as an average American motor 
will. 

The import figures for ammeters and voltmeters 
show American goods leading strongly. Schools and 
central stations have bought high-class American test- 
ing instruments to a fair extent. In wattmeters the 
United States has had a good trade for some years. 
Although American alternating-current meters in nor- 
mal times cost more than foreign makes, they are bet- 
ter and at present are meeting forcign prices closely. 
There is also some small opportunity for the sale of 
high-class American wiring supplies, such as flush 
push switches, receptacles, fancy shades semi-indirect 
lighting units, etc., for use in new modern buildings. 

One class of goods that will probably find a market 
in Japan for a time are those that are used in connec- 
tion with electric signs. The Japanese appear to be 
taking up electric signs to an increasing extent and 
appreciate the ‘use of electricity for advertising pur- 
poses. It is believed that patented types of sign 
sockets, flashers, etc., will find an increasing sale. Fit- 
tings for outline lighting should have a small sale and 
some flood-lighting equipment is also used. 

Japanese engineers follow American transmission 
and distribution practice quite closely. Line construc- 
tion, switching stations, and substation arrangements 
are generally similar to those employed in the United 
States, except ina few instances. It is estimated there 
is about 20,000 miles of “extra high pressure” lines 
in Operation. 

A rather unique situation has developed in Japan 
with regard to telephone service. In this country if 
a person wants a telephone installed in his home or 
office he is incensed if, on telephoning to the company 
in the afternoon of one day it is not done by the morn- 
ing of the day following. In Japan, if we are to be- 
lieve a newspaper of Tokyo, it appears that in the 
fall of 1917 there were 153,000 subscribers awaiting 
installation of apparatus, “some of them having 
waited for more than 10 years.” It also appears that 
when a subscriber is willing to give up his wire he 
offers it to a broker who has a long list of buyers and 
the number is sold through one of these buyers for 
anywhere from $250 to $750. 


FIELD FOR AMERICAN ELECTRICAL Goops IN CHINA. 


The people of China have shown a progressive 
tendency and with its great population and increasing 
purchasing power, an increase of a very small per- 
centage in purchases will make a large aggregate. 
As an instance, it is shown that 1% of the population 
aggregates three times the population of New Zealand 
alone. Not only do the numerous wealthy merchants 
and officials appreciate modern,conyeniences and com- 
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bling American types and many being made by a 
forts, but as one passes along the streets where elec- 
tricity is available he is struck by the number of small 
shops that have electric lighting. Not only this, but 
they appear over rather than under-lighted, showing 
they are liberal consumers. l 

Those who wish to meet success in entering this 
market must bear in mind that first of all they must 
arrange for proper representation ; that, secondly, they 
must have goods adapted to the needs of the Chinese 
under existing standards; and that they will find it a 
great advantage if their representatives in China are 
able to extend moderate terms of credit to native com- 
panies that may buy central station apparatus and 
materials. American goods have a good name and 
the United States as a nation stands well with the 
Chinese. If American electrical manufacturers are 
willing to cultivate the market in a broad-minded, 
thorough manner, China affords an export market al- 
most as rich in its potentialities as all of South 
America. 

While a fair volume of electrical trade is possible 
now, the great volume of trade with China will come 
with the greater development of the country: this will 
increase purchasing power, which will result in a more 
extended use of electrical service. Combined with 
earning power, education will also result better living 
and everything that goes to make up a higher standard 
of living. 

Prior to the war the chief competitors in the field 
for transformers were one of the American companies, 
a German, and two of the large English companies. 
American transformers used in China have a very good 
reputation, only one complaint being made. This was 
in regard to small-size three-phase units, of which the 
general criticism was made that they were not so 
satisfactory as the best British transformers of the 
same type. 

The gradual electrical development in China is 
bringing an immense market for motors. The busi- 
ness will not be in large units as a rule, but rather the 
reverse, since a great deal of the demand will be for 
low-horsepower motors for work that has hithere 
been done by hand, horses, or by mules, such as small 
rice or bean-oil mills and machine shops. The develop- 
ment of railroads will bring a large market for motors, 
since electric drive will be employed in all new railway 
machine and repair shops, and mining on a large scale 
will also create a broad field for the sale of electrical 
power apparatus of all kinds. In addition there will 
be more cotton mills, silk filatures, cement mills, cold- 
storage plants, etc., which will mean increased demand 
for electric motors. From this development will come 
the market for larger-type motors, but the volume of 
business during the next few years will likely be in 
the smaller capacities. motors of 2 to 25 hp. 

In the past England, Germany, and the United 
States, with Japan a growing factor, have supplied 
most of the motors used in China. In direct-current 
lines, American motors are generally high in price, 
the British and Germans competing with each other 
closely in normal times. In alternating-current motors 
the American manufacturers compete well, quality 
considered, and in single-phase lines they show not 
only better operating characteristics, but lower prices 
as well. 

In Shanghai, American single-phase motors have 
not been strongly represented in the past apparently, 
but if properly pushed there are several makes that 
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can undoubtedly do considerable business there. 
American single-phase motors are the best in the mar- 
ket, the only strong competition noted coming from 
England. The British competition can readily be met 
when American motors are locally represented, and 
well-known American designs are being sold to 
British central stations, owing to their marked supe- 
riority and better price. This is one of the few in- 
stances where higher-quality American apparatus sells 
at a lower price than its inferior foreign competitor. 

At present China presents only a limited market 
for portable instruments, but in this line American 
manufacturers may do a little better, since quality is 
more of a factor in this type of instruments than in 
panel meters. One field for portable instruments, and 
switchboard types as well, that American manufac- 
turers can cultivate is the market afforded by the de- 
velopment of the technical school in China. By fur- 
nishing instruments to these schools at a small margin 
of profit at the start not only is there an opportunity 
to secure such business in the future at better prices, 
but the student will become accustomed to good instru- 
ments and will not be satisfied to use inferior meters 
when he completes his course and takes a position with 
a power company. 

The meter business is growing rapidly, as new 
plants are being installed. In 1918 they were imported 
in the amount of over $40,000, largely of the alter- 
nating-current types. Prior to the war one American 
manufacturer only seemed to beat all active, but since 
then two or three others have arranged for representa- 
tion and have sold a fair number of meters. Foreign 
meters do not have the quality of American meters, 
not only are they less accurate over a period of time, 
but thev seem to deteriorate more quickly under the 
climatic conditions. l 

American exports of batteries have been of fair 
volume, the amount being for China and Hongkong 
in 1918, $34,419. In the dry-cell line American man- 
ufacturers are in a better position and there is a good 
market, the majority of the telephone systems being 
of the magneto type. The climate is such that cells 
do not dry out as in some countries and the normal 
life is longer. There should be a further opportunity 
for American manufacturers to do a fair amount of 
battery business in connection with the sale of electric 
vehicles. 

In exchange equipment and in telephone instru- 
ments since the war began. competition has dropped 
to practically nothing, and the United States and 
Japan are now furnishing practically the entire mar- 
ket. When normal conditions are re-established, it is 
believed that American telephone manufacturers will 
be able to compete readily for exchange equipment and 
subscribers’ sets. 

sefore the war American, British, German and 
Dutch and to some extent, Japanese, wiring materials 
were on the market. British and German houses sold 
the bulk. In wire England and Germany sold the 
most, with the United States getting a little business. 
Now the United States, the Netherlands, and Japan 
have been supplying the market, with the Netherlands 
dropping off as shipping conditions became acute. 

Screw sockets of both American and Japanese 
manufacture are being sold in China, the latter resem- 
Japanese manufacturing plant in which American cap- 
ital is invested. These latter sockets, made in Japan 
are not so good as those made in the United States, 
however, according to users, and while Japan will be 
serious competitor in this line, it is believed that Amer- 
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ican manufacturers can compete in normal times, both 

in standard types and in a type similar to those de- 

veloped by Germany. 

Semi-indirect lighting is rapidly gaining favor 
among both foreigners and Chinese. Most of this class 
of fixtures is either purchased complete from the 
United States, or the bowls and chains are imported 
from the United States and the fittings are made up 
locally by the importer. 

Only one item in general domestic and office ap- 
pliances is selling to any extent in China; that 1s the 
electric fan, which is universally used on account of 
the hot, humid summer weather and which is one of 
the most important of American electrical exports to 
that country. In 1918 those exported amounted to 
$173.520, the American trade having trebled when the 
war removed European competition. At present sev- 
eral good American fans are on the market. 

It appears that it is possible that certain types of 
small American signs for use in windows can be sold 
in China. The Chinese appreciate sign advertising 
and seem willing to use electricity in connection with it. 

While there will be a small but increasing demand 
in China for the best in all lines of electrical goods, 
coming from the wealthy Chinese as well as from 
foreigners living in the country, importers state China, 
generally speaking, wants apparatus and similar large 
equipment to be the best, but that in minor devices. 
supplies, and accessories the cheapest will be favored. 

It is impossible in a review of this kind to give a 
comprehensive analysis of the Chinese market for 
electrical goods and those interested are therefore 
directed to Mr. Lundquist’s report. It may be said in 
passing, however, that a complete analysis is given 
of central-station development factors, practice and 
management of generators, switchboards and switch 
gear; transmission and distribution equipment ; under- 
ground cable; bare and weatherproof wire; poles and 
towers; crossarms, insulators, and line hardware: 
transformers; street lighting fixtures: motors and 
controlling apparatus; electric-railway equipment; 
meters and testing instruments; lamps: batteries : 
electric vehicles; farm-lighting plants; telephone and 
telegraph equipment; wiring supplies and lighting fix- 
tures; fans and other domestic and office appliances 

and other electrical equipment. 

_ This report is designated as Special Agents Series 
No. 172, and is entitled: “Electrical Goods in China. 
Japan and Vladivostok.” It can be procured from 
the Superintendent of Documents, Government Print- 
ing Ofhce, Washington, D. C., for 30 cents a copy. 


MARKET FOR ELECTRICAL MACHINERY 
AND APPLIANCES IN AUSTRALIA. 


The installation of electrical devices and the use 
of electricity as a power-saving factor is in its in- 
fancy in the Australian Commonwealth, says the cur- 
rent issue of Guaranty News. This state of affairs 
has probably been brought about more by a lack of 
possible hydro-electric development schemes than by 
an ignorance of the economic and labor-saving prop- 
erties of electricity. The development of industry in 
the United States, due to electrical conservation, is 
being constantly brought before the Australian public 
in the daily newspapers, magazines, and parliamentary 
sessions, with the result that motor generating plants 
are fast springing up throughout the country, the elec- 
trification of all suburban railroads is being contem- 
plated for the near future, while the lighting of sub- 


ELECTRICAL REVIEW 


301 


urban areas and country towns is gradually being 
accomplished by municipal power stations. This field, 
therefore, presents a large problem for the electrical 
exporter. Appended are self-explanatory figures 
taken from Commerce & Navigation of the United 
States for 1917, showing the importation of electrical 
apparatus, etc., from the United States during the 
last four years prior to 1918: 


1914. 
metal 


1915. 1916. 1917. 
Lamps, incandescent ; 
hlament 
Carbon hlament and arc... 


Meters and other measuring 


$12.802 $24,913 $91,708 $82 915 
Negligible, under $10,000 


e e.. ewe eos Be o we ee hee 


instruments ........0.00. sanan $22,987 $61.965 $69,460 
Telephones ............... $277,477 404,975 61,975 55.958 
Transformers ............. 46641 53,742 70,192 44,124 
Interior wiring supphes ... 17,726 AO22 PROD 34,832 
Insulated wire and cables...121,181 64,304 66,360 72,860 
Fans Anean ered uate blew 10,494 9 12,338 21,386 15,873 
Dynamos and generators... 91280 75,973 24,336 R8016 
Batteries sida coir dete haa 4 33,113 42.264 86,345 114,635 
Motors ........ee eee eee ee 2OR 359 634,362 685,596 720,058 
All other electric machinery 515,647 622,672 549,282 821,151 
INSULL EXTENDS ACTIVITIES’ TO WIS- 


CONSIN. 


A new holding company has been created by Sam- 
uel Insull. This will be called the Northwest Utilities 
Co., and will begin business owning or controlling the 
Wisconsin River Power Co., the Southern Wisconsin 
Power Co., and the Wisconsin Power, Light & Heat 
Co. The company was incorporated in Delaware, with 
capitalization of $5,000,000 common, $5,000,000 pre- 
ferred, and $1,000,000 collateral notes. But $1,200,- 
ono preferred and $2,000,000 are outstanding. The 
notes are secured by the deposit of the stock and of 
$750,000 Middle West Securities preferred. They are 
now being offered. Samuel Insull is president of the 


company. 


CONSOLIDATION OF SPOKANE TRACTION 
LINES UNDER CONSIDERATION. 


At Spokane, Wash., plans favorable to a con- 
solidation of the electric railway lines of the two 
traction companies apparently are being worked out. 
The. interests referred to are those of the Washing- 
ton Water Power Co. and the Spokane & Inland 
Empire Co., which operate competitive lines in Spo- 
kane and tributary country. The plan under con- 
sideration provides for the merging of the two prop- 
erties under a new name, the two existing com- 
panies to take stock in the new concern. The great 
necessity in the situation is to produce greater rev- 
enue, and it is conceded that the operation of the two 
properties under a uniħed system would contribute 
to economy and better service. | 

A factor in the situation is that the state law limits 
passenger fares to five cents within municipalities, 
and an effort is being made to induce the Legisla- 
ture to repeal that limitation. If such repeal 1s put 
through the Spokane consolidation will no doubt be 
hastened. If the limitation is not removed, the result 
will be to strengthen the tendency toward municipal 
ownership, already accomplished in Seattle, and under 
consideration in ‘Tacoma. 

The interurban service is an important factor in 
the Spokane territory. One electric traction line ex- 
tends from Spokane to Colfax, a distance of about 
150 miles; another line runs from Spokane to Coeur 
d'Alene, Idaho. a distance-ef joy miles: and other 
lines extend to’ nearer points. 
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CENTRAL STATIONS OF FOUR MORE 
STATES SHOW PROGRESS. 


Reports from Kentucky, Florida, Tennessee and Ne- 
braska Given Out by Census Bureau. 


The latest preliminary figures of the forthcoming 
quinquennial report on central stations show that the 
companies in Kentucky, Florida, Tennessee and Ne- 
braska shared in the general prosperity and growth 
which was evident in the other states which have 
been given out. The states which have previously 
reported are: Nevada, Vermont, Mississippi, New 
Mexico, Utah, Rhode Island, Wyoming, Connecticut, 
Arizona, Colorado, Virginia, New Hampshire, Dela- 
ware, Maryland, District of Columbia, Oregon and 
New Jersey. The statistics for these states have been 
published in previous issues of the ELECTRICAL 
REVIEW. 

The statistics relate to the years ending Dee 31, 
1917, 1912 and 1907, and cover both commercial and 
municipal plants. They do not, however, cover elec- 
tric plants operated by factories, hotels, etc., which 
generate current for their own consumption; those 
operated by the Federal Government and state institu- 
tions; and those that were idle or in course of con- 
struction. They were given out by Director Sam. L. 
Rogers, of the Bureau of the Census, Department of 
Commerce, and were prepared under the supervision 
of Eugene F. Hartley, chief statistician for manufac- 
turers. 

The figures for Tennessee show that ‘the actual in- 
creases, although large from 1907 to 1912, were much 
greater for the later five-year period; so also were the 
proportionate increases in most particulars. Thirtv- 
one new plants have been added since 1912, but a 
number of those that reported separately in 1912 were 
merged into combinations before 1917. The total 
horsepow er was 201,912 in 1917, compared , with 
68,994 in 1912, or an increase of 192.7%. In 1917, 
water power formed 65.2% of the total; compared 
with 40.2% in 1912, having increased from 1240 hp. 
in 1907 to 27,750 in 1912 and to 131,652 in 1917. 


CENTRAL STATION STATISTICS FOR TENNESSEE. 
Per cent of 


increase.! 
ins 1912 iiz eat to 1912 to 
e 4. . < . . @ 7. 
MANDET of establish- ' a aor! 
ments .............. 106 u0 78 35.9 7.8 
ComM™mercial ........ 70 60 50° 40.0 le$ 
Municipal Poa ue 36 -30 ‘ 28 28.6 20.0 
Income .............. $1,937, 285 $2,448,218 $1,299,983 279.8 101.7 
Electric service ....$1,877,359 $2,408,762 $1,266,610 285.1 102.5 
All other .......... $ 59.926 $- 39,456 $ 33,373 49.6 61.9 
Total expenses, in- 
cluding salaries and 
SWAB OR china sdictide $4,486,698 $1,753,875 $ 882,763 $02.6 153.0 
Number of persons 
employed .......... 1,008 656 416 142.3 53.7 
Salaries and w ages.$ 777,922 $ 455.212 $ 247,764 214.0 70.9 
Total hp. ............ 201,912 68,994 28.730 602.8 192.7 
Steam engines: 
Number ......000. 129 130 , 12ļ 9.8 —0.S 
a ee ee eee 69,6709 40,799 27.490 153.5 70.8 
Internal-combustion engines: 
Number .......... 18 , re re 350.0 
TIDO igh eae emia wae 581 445000 ‘a’ 30.6 
Woter wheels: 
Number a.a.o 57 22 14 207.1 78.1 
PS oe Seas ee Bae nae a 121,652 27,150 1,240 10517.1 374.4 
Kilowatt capacity of 
dynamos ........... 145,335 49,640 20,911 595.0 192.8 
Outpet of stations. 
a Ce 0 | sc 964.914.272 75,544,893 34,847,956 1521.1 647.5 
Stationary motors served: : 
Number ..........08 REG 1.720 1.193 1947 104.4 
ee ee ert ee 43,213 20.357 4.524 85.2 112.3 
Number of street lamps: 
NTE Voniai e Geis BEY ce 2,861 3,928 re —27.3 
Incandescent, ete. 15,099 6,732 Dated 124.3 


1A minus sign (—) denotes decrease. ?Exclusive of $2.073,731 
in 1917 and $1,372,745 in 1912, reported by street and electric 
railwav companies as income from sale of electric current. 
INOt available. 
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The output of stations in 1917 was 564,914,272 kw.-hr. 
and in 1912, 75,544,893 kw.-hr.-an increase of 647.8%, 
compared with a gain of 116.8% from 1907 to 1912. 

The figures presented for Kentucky show increases 
in practically all items from census to census.. The 
increase of 36 in the total number of establishments 


shown for the later five-year period is not truly repre- 


sentative, since 23 establishments that reported sepa- 
rately in 1912 were included in combined reports in 
1917, while 60 new plants have been added since tota. 


.CENTRAL-STATION STATISTICS FOR KENTUCKY. 
Per cent. of 


increase.! 
1907 to 1912to 
- 1917. 1912. 1997. 1917. 191%. 
Number of establish- 
MeENntS eieecksas ee 125 so 83 50.6 40.4 
Conimercial (....... 103 73 69 49.3 41.1 
Municipal .......... f 22 16 14 67.1 37.5 
Ineome? oo... ce ee ee ee $4,456,445 $2,754,115 $1,660,700 167.1 61.1 
Electric service ...$4,334,938S $2,683,137 $1,610,476 169.2 61.6 
All otmer .........,. $ 101,507 $ 70.978 $ 50,225 102.1 43.0 
Total expenses, in- 
cluding salaries and i l 
WAgeES esseeseenesn $3,531,547 $2,244,906 $1,283,918 175.1 57.3 
Number of persons 
employed .......... 1,081 907 585 76.2 13.7 
Salaries and wages.$ 759.383 $ 635,529 $ 301,794 151.6 19.4 
Total hp. ...ossssssss. 98,752 81,767 41,984 135.2 20.8 
Steam engines: 
Number .......... 165 171 157 5.1 —3.5 
HD drereverisernede 96,066 81,191 41,969 128.9 18.3 
Internal-combustion engines: 
Number .......... 63 6 1 6200.0 950.0 
Mie aes ees 2,301 576 15 15240.0 299.5 
W ater wheels: 
Number .......... i Caceres ceosess” aS -dauet 
FLD. pace iaecuw ess 385: seres. persai ausido miea 
Kilowatt capacity of 
dynamos sese.. 69,442 54,062 29,140 138.3 28.4 
Output of stations, 
kw-ħr. wo. cw eee ee ee 122,630,433 75,593,179 37,232,623 229.4 62.2 
Stationary motors served: 
aaa Ee rr oe 9,192 4,106 1,124 717.8 123.9 
ETIE SAATE cea A 63,784 22.621 9,962 540.3 182.0 
Nuintier of street lamps: 
ACC aa Beds ard arese oleh 6,757 1,332 Tauaana weris —7.8 
10,899 5,278 reese wees 106.3 


Incandescent, ete. .. 


14 minus sign (—) denotes decrease. *Exclusive of $153,411 in 


1917 and $103,324 In 1912, reported by electric railway companies 


as meome from sale of electric current. *Not ‘available. 


There was a remarkable increase of 40 in the num- 
ber of new establishments in Florida since 1912, 
28 commercial and 12 municipal, although, by reason 
of the combinations in single reports of a number of 
plants that reported separately in 1912, there was a 


CENTRAL- STATION STATISTICS FOR FLORIDA. 


Per cent 
of increase.: 
1907 1912 

to to 
1917. 1912. 1907. 1917. 1917. 

Number of establish- 

mentS ...sessssosse 82 : 50 37 121.6 64.0 
Commercial ......... 50 v3 24 108.3 51.5 
Municipal ........... 32 17 13, 146.2 88.2 
Income? ...........2006 $2,376,908 $1,361,201 $654, 251° 263.3 74.6 
Electric service...... $2,334,876 $1,338,781 $630,632 270.2 74.4 
All other............. $42,023: 22,420 $23,619 78.0 87.5 


Total expenses, includ- 
ing salaries and 


WALES... . ee eee $1,.684,569° $1,052,696 $480,726 250.4 60.¢ 
Number of persons em- 
ployed 1........0.06 678 450 265 455.8 49.0 
Salaries and wages.. $471,035 $286. 053 §$156.700 200.6 64.7 
Total’ hP. vs 14 6404 ex des 58,195 33,836 14,370 305.0 72.0 
Steam engines: i 
Number ........... 140 90 74 89.2 55.6 
HP. eeasossessene 50,477 27.666 14,330 252.2 82.6 
Internal-combustion engines: 
Number ........... 24 6 1 2300.0 300.6 
eRe E aad Nie gh arta - 2,008 Hoo 40 4920.0 301.6 
Water wheels: 
Number ........... 5 R aeetas 66.7 
De GEER E OA 5.710 5.700 =... ws 0.2 
Kw. capacity of dy- 
MAMOB ..........-00% 37,812 23,619 7,804 384.5 60.1 
Output of stations, kw- 
NE. See ba diek Seat N 69,887,992 25,895,751 11,765,994 332.5 96.5 
Stationary motors served: 
Number .........20e5 2.097 1.121 189 1009.5 S7.1 
HD koe eee eas 22,235 14,141 1.584 1303.7 57.2 
“uniber of street lamps: 
ATC ooa ste eek tg 1,249 R213: ee 3.0 
Incandescent, etc.... 12,621 ADL Pest ea 165.6 


1A minus sign (—) denotes decrease. EE of ore 113 
in 1917 and $561,416 in 1912. °reported b street and electric rail- 
way companies.as income fron satel of electrical current. "Not 
available. 
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net gain of only 32 in number of stations from 1912 
to 1917 

The actual increases shown for Nebraska from 
"1912 to 1917 are in excess of the large increases for 
the prior five-year period. The remarkable addition 
of 76 plants from 1907 to 1912 was exceeded in the 
later period, when 154 new stations were added, &5 
commercial and 69 municipal. The actual gain, how- 
ever, was only 123, because of combinations in single 
reports of a number of plants reported separately in 


19012. 


CENTRAL-STATICN STATISTICS FOR NEBRASKA. 


Per cent 
< of inerease.! 
1907 1912 
to to 
1917. 1912. 1907. 1917. 1917. 
Number of establish- 

MentS co.cc cee e eee ih rr 174 = 98 203.1 TOT 
Commercial ......... 148 . 112 73 102.7 Jad 
Municipal ........... 149 62 25 495.0 140.9 

Income? wo. cece eee $4, S60, 874 $2,802,614 $1.562,669 211.1 73.4 
Electrice service...... $4,610,262 €2.678,210 $1,474.426 214.7 73.3 
AH other sche ev ere kes $220,612 $121,374 $883,243 150.0 Tid 

Total expenses. includ- 
ing salaries and 
MET HR Meal cee ot gay $3,911,923 $2,259,512 $1,158,060 237.8 TAT 

Number of persons em- 

ployed .......... ee 1,227 R82 404 203.7 39.1 
Salaries and wages.. $979,: 745 $598,703 $313,427 2125 63.6 

Total BP. aaoauasaneense 112. 103 52,168 30,020 273.4 114.y 
Steam engines: 

Nima Dber co.cc. ee eee 187 156 135 38.5 19.9 

ena ew ca emcee 89,119 42.152 . 26,221 239.9 109.9 
Internal-combustion engines: 
T PEEN 2s + 91 17 1552.9 208.8 
Stet tee a E 12,480 3,832 845 1376.9 225.7 
Water wheels: 
Number assesses 57 44 19 200.0° 29,5 
De pte eee 10,504 5,884 2,954 255.6 78.5 

En p apaciy of dyna- 

a A A EN e 18,227 34.586 20,041 290.3 126.2 

Output of stations, kw 
Win. bythe 129,531, 131 56,299,682 31,958,739 305.3 130.1 

St: ‘tionary motors served: 

Number .......2 0008. 7.8412 3,575 1.719 356.2 119.4 
PUG), E opie cee see eens 57.435 26,325 10,776 433.0 118.2 

Number of street lamps: 

PEO... a e oa hares 178 2.451 Bad haha’ Spates ee 
Incandescent, ete.. 27.732 12.149 3... s... 128.4 


TA minve sien (—) denotes decrease. "Exclusive of $469.481 in 
1917 and $1°0.%58 in 191?. reported hy street and electric railway 
eomrearics as income from the sate of electric current. *Not 
available. 


PROPOSED NEW DEVELOPMENTS IN BRIT- 
ISH ELECTRICAL MANUFACTURING. 


Expert Review and Recommend2tions in Committee’s 
Report to Ministry of Reconstruction. 


\We reterred some wecks ago to the Engineering 
Trades (New Industries) Committee of the British 
Ministry of Reconstruction, its constitution, purposes 
and work. An exhaustive report covering the whole 
of its investigations extending from December, 1917, 
to December, 1918, was published recently that may 
prove of interest to American electrical manufactur- 
ers. Fifteen separate branch committees devoted 
themselves each to a particular group of articles suit- 
able for manufacture, by those with engineering trade 
experience or plant, which were either not made in 
the United Kingdom before the war or were made in 
insufficient quantities and for which there might be a 
considerable after-war demand. In conference with 
members of the various industries, 4 lengthy list of 
articles was prepared, and in some cases experiments 
were undertaken by some of the branch committees 
before reporting on the possibility of manufacture. 

The main committee strongly recommends the 
more extensive adoption of specialization and stand- 
ardization, particularly in the case of small manufac- 
turers who they consider would do better to confine 
themselves to the manufacture of a few types of 
articles which thev could then bring to greater perfec- 
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tion and produce more cheaply. 
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The committee em- 
phasizes the importance of co-ordinating manufacture 
and design, recommending that in future all Govern- 
ment designs and specifications should be considered 
in co-operation with experts in workshop methods of 
production. In order to stimulate production the com- 
mittee considers that both employers and workpeople 
should be educated both generally and specially ; em- 
ployers and staff, in regard to what is being done in 
an up-to-date works W here guaranty production under 
scientific management is carried on, and workpeople, 
to remove the impression that quantity production 
produces unemployment, and to make them realize 
the national importance of producing the maximum 
output in the minimum time. The committee recom- 
mends that new industry should not be introduced into 
the United Kingdom unless the wages paid to those 
employed in it are such as to insure an adequate 
standard of living and unless arrangements can be 
made for regulating rates of wages and hours of 
labor. 

The Branch Comae: on Electrical Apparatus 
and Machinery considered a very full list of electrical 
articles, but it found that in-regard to most of them 
ample manufacturing facilities were now in existence 
and in many cases did exist before the war for meet- 
ing the whole requirements of the United Kingdom 
and of the ‘British colonies and in certain cases for 
meeting the export trade to other. countries, but that 
these facilities were not fully employed owing to the 
importation of articles from abroad. Special stress is 
laid on the necessity for ensuring the continuance of 
the manufacture of carbons and that German mag- 
netos should be excluded from the country for a 
period after the war, except under license, and that a 
duty should be imposed on all imported magnetos. 

Manufacturers intimated to the committee during 
the course of the inquiry their intention to undertake 
the manufacture of the following: Automobile light- 
ing and starting sets; electric truck and‘ vehtcle mo- 
tors; electric fans (table, ceiling and ventilating) ; 
small motors of one-half hp. or less; small portable 
electric drills; small portable electric grinders, buffers 
and polishers. The labor employed in the production 
of these articles will be chieHy women supervised by 
skilled men. In regard to insulating materials consid- 
erable progress has been achieved during the war in 
overcoming the deficiency but the collective opinion of 
the industry indicates that an enormous amount of 
research work is necessary, and that the manufacture 
in England cannot be successfully established without 
state assistance and support. Many firms are prepar- 
ing for increased production of insulating materials, 
and the fostering of this section of industry is recom- 
mended. Concerning porcelain for electrical require- 
ments. co-operation has been’ established between 
porcelain manufacturers and electrical manufacturers 
with the object of promoting standardization of parts, 
research, ete. 

Among the other industries upon which the elec- 
trical is dependent for certain requirements are: Re- 
fined oil for transformers and switchgear: silicon 
steel for generators, motors and transformers: glass- 
ware, such as lamp shades and lamp bulbs: flexible 
metallic tubing for industrial electrical appliances. 
The war disclosed a shortage of these materials and 
the British trade associations affected are urged to 
consider the establishment of the necessary productive 
capacity. 

The main..conclusion cof the Electrical Branch 
Committee is that the war experience and the findings 
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of various industrial committees have proved that the 
electrical industry is a “key” industry and must be 
protected by the state against “dumped and sweated 
goods.” 

The importance of the manufacture of scientific 
apparatus is dealt with by another branch committee 
which shows that no country can remain long in the 
front rank industrially if it depends upon others for 
its essential scientific apparatus, because such ap- 
paratus is generally produced where science is most 
actively applied to industry. The manufacture of cer- 
tain articles in this class, turned out in other countries 
in large quantities and cheaply, constitutes the chief 
training ground for skilled mechanics accustomed to 
work of the highest precision and finish. 


TESTIMONIAL TO BRITISH ELECTRIC 
POWER IN THE WAR. 


British municipal and company-awned electric sup- 
ply undertakings have received from Winston Church- 
ill, on relinquishing his position as Minister of Muni- 
tions, a testimonial, as head of the department, to the 
part taken by all who had been responsible for electric 
supply throughout the war. The terms of the tribute 
were: 

“The over-riding needs of the British armies have 
required the output of war material on an unpre- 
cedented scale, and in every class of supply the de- 
mand has been met. But this achievement would have 
been impossible without the effective and ungrudging 
co-operation of the principal electrical undertakings 
of the country. The demands made upon you have 
been exacting, and I recognize to the full the increas- 
ing difficulties that you have been called upon to sur- 
mount in maintaining and augmenting the supply of 
electric power on which the great industrial centers 
have depended. I therefore desire to convey to you 
and to all members of your staff my sincere thanks for 
the valuable services you have rendered to the Min- 
istry of Munitions.” 


DISCOVERY OF SUBSTITUTE FOR PLATI- 
NUM AS A CATALYST. 


Announcement is made of the discovery of a new 
substance to take the place of platinum in the manu- 
facture of sulphuric acid, releasing large quantities of 
sorely needed platinum for other uses. 

The discovery was made during the latter days of 
the war. Sulphuric acid is required in the manufac- 
ture of high explosives, and a serious stringency was 
being faced due to the scarcity of platinum and the 
difhculty of obtaining it, even in small quantities, from 
Russia. | =: 

In the manufacture of sulphuric acid, sulphur 
dioxide (SO,) is first obtained by burning sulphur 
pyrites. This sulphur dioxide gas, after being dried, 
is passed over magnesia containing a small percentage 
of platinum. In this process the sulphur dioxide takes 
up an additional atom of oxygen (QO), thus forming 
sulphur trioxide (SQO.). This sulphur trioxide, in 
turn, is passed through water (H.O), forming sul- 
phuric acid (H,SO,). . 

In the above operation the platinum performs the 
function of a catalyst, in that it quickens the process 
of converting the sulphur dioxide into sulphur 
trioxide. 

The suggestion which resulted in the discovery of 
the substitute was made by Charles H. McDowell, 
director of the Chemicals Division of the War Indus- 
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tries Board and president of the Armour Fertilizer 
Works. It was developed by H. H. Meyers, a fellow 
of the Mellon Institute of Industrial Research. 

Not only has the new catalyst been demonstrated 
as practical in laboratory tests, but a commercial plant 
has been established which is producing the substance 
in quantity. Not only is it cheaper than platinum, but 
has been found to be less sensitive to “poisoning.” 
Altogether the discovery is regarded as a distinct 
advance in the art. 

The same catalyst has been tried out successfully 
in a modified Deacon process for making chlorine gas 
in connection with the manufacture of “mustard gas.” 

sy its use it has been found possible to effect a con- 

siderable saving in the electrical horsepower required 
by the process. Ordinarily, for the manufacture of 
100 tons of chlorine 20,000 hp. would be required. 
With the use of the new catalyst the same quantity 
can be made from 2000 hp. 


IMPROVING ILLUMINATION BY WHITE 
SURFACES. 


A good overhead system of lighting usually pro- 
vides all the light required for most interiors. Fre- 
quently, however, local lighting is employed in addition 
to the overhead lighting at places in the shop. To 
assist local lighting the use of white paint has proved 
very effective. In one case a large shop contamung 
massive vertical slotters was lighted with an overhead 
system to an average intensity of about 2 ft.-candles. 
The heavy machines were painted dark, so that the 
lighting of the tables in the region where the cutter 


Method of Improving Illumination by White Surface. 


works was sufficient for setting the tool accurately to 
the pencil marks on the castings to be machined. As 
a remedy a lamp on a drop cord was provided tor each 
machine, and the surfaces of the machine facing the 
table were painted white. This avoids any shadows 
from the local lamp, as the reflection from the white 
surfaces softens the shadows very materially and in- 
creases the illumination on the table by about 75%. 
Thus the meter readings taken at the base plate shown 
in our illustrations gave an improvement of 100%“: with 
the use of white pamt in the lighting at the points A 
and C, andoover! 50% atthe paint Bb. 


Febrvary 22, 1919. 
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A A AGG A LE A SLN 


Editorial Comment 


EMER EON HR ea e 


‘A Combined Electrical Fire and Safety 
Code 


H1 National Electrical Safety Code kas been 
T in course of preparation by the Dureau of 

Standards for several vears. Over two years 
ago a tentative draft was published for examination, 
trial and constructive criticism. A revised edition is 
now in course of preparation and there is every indi- 
cation that when it is completed the safety rules will 
te made mandatory by many municipalities and state 
commissions. Indeed, some have already taken this 
step. 

As soon as it became evident that a set of safety 
rules would te available and would be put into appli- 
cation the question arose, especially among many mu- 
nicipal electrical inspectors, as to whether, instead of 
using a separate set of safety rules in addition to the 
rules of the National Electrical Corle, which is pub- 
hshed by the fire underwriters and now widely applied. 
it would be feasible to combine all of the rules into a 
single code. This would have the obvious advan- 
tages of ‘simplicity and convenience and would pro- 
vide greater assurance that there would be no actual 
confie: beaween the requirements of the individual 
rules. 

Nearly a vear avo the purega of Standards, in def- 
erence to this demand, undertook the experiment of 
combining the two sets of rules into a single code in 
order to ascertain whether the project were feasible 
and whether the result of such a combination would 
be satisfactory and suitable for general use. It is 
obvious that such a code cannot take the place of the 
two individual codes since certain parts of the indus- 
try and certain inspectors, especially the underwriters’ 
inspectors, are concerned only with one set of rules. 
For the municipal inspector, however. and for many 
others who are concerned with both accident pre- 
vention and fire prevention, such a combined code 
would be widely welcomed, if it is framed in such 
a way as to meet practical requirements. 

The combined code prepared by the Bureau of 
Standards has not yet been made generally available 
and we are consequently not in a position to dwell 
upon its merits and demerits. It is evident, however, 
that if the work of combination is well done so that 
the code is considered suitable for adopuon by munici- 
palites or other administrative authorities there will 
he a great demand for it, not only by electrical inspec- 
tors, but also by contractors, manufacturers and 
others concerned with the application of the rules. 
Indeed, such a development seems almost inevitable 
and the only question in regard to the particular code 
now under discussion will be as to the success with 
Which the idea has been carried out. 


_ standing in .\merican politics. 


This subject came up for discussion at the recent 
convention of the Western Association of Flectrical 
Inspectors, as reported in our issue of Feb. 1. Some 
of the questions which were raised in connection with 
that discussion should be answered without much 
difficulty. As we understand the proposition, the Na-' 
tional Electrical Code and the National Electrical 
Safety Code as already existing will not be in any 
way influenced by the proposed combination. The 
Itectrical Committee of the Natienal Fire Protec- 
Association is responsible for the one and 
doubt continue to revise it biennially, 
as heretofore. No doubt the National Board of Fire 
Underwriters will continue its separate publication. 
The Bureau of Standards, which is responsible for 
the Electrical Safety Code, will continue its separate 
pubheation, as was stated by Dr. Lloyd, the represen- 
tative of that Bureau. We understand that this Code 
will also be periodically revised by the institution 
which has created it and stands sponsor for it. The 
Combined Code would then he revised to correspond 
with the latest revision of the two separate codes from 
which it is made up, so that its contents would be ce- 
termined by the same agencies responsible for the 
separate fire-prevention and accident-prevention rules. 

No’ new requirements are involved in this Code 
and no new bodies would take any responsibility in 
connection with its contents and with the require- 
ments which its application would entail. Its com- 
pletion and publication appear to be purely matters 
of conventence and that convenience is dependent 
upon the manner in which it is done. Such a project 
should be carried out only with the fullest consultation 
and co-operation of those who have heretofore been 
connected with inspection work and the preparation 
of rules which cover it. Only by such co-operation 
of those most intimately concerned can good results 
he looked for. 


tion 
it will no 


ome ee ee ae a 


Home Rule for Public Utilities 


NROAM the time of the foundation of our nation 
when by the American Revolution the former 
colomes threw off foreign rule and set up the 

first enduring democracy, home rule has had a firm 
It stood, and always 
should stand, for high ideals in government—self-gov- 
ernment based on justice and equal opportuntiv for all. 
These ideals have been followed quite closely by our 


national government and by most of our state govern- 
ments, also at times by our municipal and other local 
governments, but our cities have for scores of years 
borne the odious reputation of being grossly misgov- 
erned and of Deing@absad blenishxon-our entire svs- 
tem of self-government. Therefore, when there is 
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National Electric Light Association Cor 


APIDITY. of progress, which has characterized 
R the central-station industry of this country, is 
due in no small degree to the activities and in- 
fluence of the National Electric Light Association. In 
its-nearly 44 years of strenuous existence this organ- 
ization has taken the leadership in promoting inter- 
change of experiences and new ideas among the pro- 
` duçers of ‘electricity for light, power and heat, and in 
educating them to utilize the latest developments of 
the scientist, the engineer and the modern business 
specialist. This broad educational work has been done 
very largely through personal contact at the associa- 
tions conventions, which first were semi-annual and 
in later vears annual gatherings. With the rapid 
growth of the membership, the influence of the organ- 
ization has been decidedly broadened through its pub- 
lications, especially its proceedings and bulletins, but 
its annual meeting has remained like a Mecca to 
draw the pilgrims from all parts of the land to the 
sources of new inspiration and knowledge. Thus the 
N. E. L. A. convention came rightly to be looked for- 
ward to each year as the most influential gathering i in 
the electrical industry. | 
During the war all the ordinary peace-time activi- 
ties of every industry had to be readjusted to the 
urgent needs of the nation. Self-interest had to give 
way to service for the country. Quick to show its 
eagerness to help the common cause, the N. E. L. A. 
‘abandoned carefully developed plans for a large gen- 
eral convention in 1917 and held instead a short war 
service meeting at which were crystallized some of the 


first plans for the effective part that the central-sta- 
tion industry played in helping to win the war. The 
offer of the association to place the industry on a war’ 
basis was well expressed in this splendid statement: 
“With a realizing sense of the stupendous sacrifices in- 
volved, but with an abiding faith in the ultimate re- 
sult, we pledge all that we have and all that we are 
to the holy cause.” This pledge was fully carried out. 

Last year the annual meeting again was a short 
and strenuous war convention attended principally by 
executives of the companies who formulated plans for 
still more effective co-ordination of efforts and re- 
sources for hastening prosecution of the war. These 
efforts were highly successful and appreciated by the 
national authorities. Naturally their execution at a 
time when the central stations had already lost so many 
men through the call for active military service pre- 
vented carrying on most of the ordinary N. E. L. A 
activities, and committee work especially suffered. 

But the war was won by our valiant men in khaki 
and blue and by the backing they received from the 
industries at home, among which the central-station 
industry took a leading part. We are now endeav- 
oring to readjust these industries to normal peace 
condition, but a feeling of hesitancy and indecision is 
holding back many of them. 

At this critical time, when a spirit of optimism 
is so much needed, it 1s a great pleasure to note that 
the N. FE. L. A. has again stepped to the front and 
will lead the electrical industry in constructive meas- 
ures to inspire confidence and stimulate speedy return 
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raised the cry of “Home Rule” in a municipal cam- 
paign in the effort to have restored a former privilege 
of the city government that had to be withdrawn be- 
cause of rank abuse and inequity, it 1s well to look 
upon the question with special care. 

The vicious practices connected with franchise 
grants and renewals for public ‘utilities in former 
years led some dozen years ago to inaugurating a 
complete change in the policy of public utility regula- 
tion. The privileges of city councils in utility rate 
revision and franchise renewals came to be restricted 
in many states and were turned over to state commis- 
sions specially created and equipped to handle these 
and related questions. In the intervening vears this 
policy of state regulation of pubhe utilities has become 
well established: it has, with almost no exceptions, 
been found vastly superior to all concerned, the public 
as well as the ‘utilities, and it has gradually been ex- 
tended throughout the couutry. 

When a movement has become so widespread and 
so firmly established it is not to be supposed that 
there were not legitimate grounds for its origin and 


growth, nor is it to be expected that it can be readily 
upset and replaced by the former practice, however 
the latter may be claimed to be purged and purified. 
Therefore, the recurrent cries of “Home Rule” in the 
heat of municipal political campaigns may well be put 
down as pure buncombe intended, like so many cam- 
paign arguments and promises, to catch the votes of 
unsuspecting and gullible citizens. 

It is surprising, however, how frequently the res- 
toration of home. rule for public utilities has been 
used as a campaign cry. The present mayoral cam- 
paign in Chicago is an example. Every one of tte 
candidates has asserted he was not only in favor of 

but would try to have it restored. What is the 
sense of misleading the public by such cheap political 
trickery? The very fact that it is resorted to because 
the Pubhe Utility Commission of the state revised 
certain franchise rates upward to correspond with 
greatly increased operating costs, which revisions have 
been upheld by the courts, shows that these would-be 
public officials could not be entrusted to handle the 
matter equitably. 


February 22, 1919. 


tention Will Revive 


to normal activity. Announcement has been made 


that the association will hold. its annual convention 


in Atlantic City during the week of Mav 19g, and that 


plans are being perfected for making it all that the: 
-It- is expected to. 


big pre-war meetings ever were. 
make this the Reconstruction Convention and discuss 
especially those urgent problems that need to be con- 
sidered promptly so as to restore the industry again 
to its former standard of “readiness to serve.” There 
are many of these problems, among which may be 
mentioned increase in capacity of systems, revival of 
liberal policies as to line extensions, readjustment of 
war rates, employment of returning: soldiers, resump- 
tion of former efforts in new-business development. 
These and other topics will no doubt receive attention. 

It is also expected to hold the customary exhibi- 
tion at the coming convention. The exhibits by manu- 
facturers at N. E. L. A. conventions have always been 
of the greatest importance, since they have comprised 
in most cases the first displays of new apparatus and 
appliances and of improvements in standard products. 
all brought together where they can be brought before 
the ewes of big purchasers of the industry. Although 
the war greatly interfered with new development 
work, it must be remembered that there has been 
considerable work done in the three years. since the 
lat NX. E. L. A. exhibition in 1916. This feature 
of the convention alone should, therefore, prove ex- 
tremely valuable and merit making a long trip to 
view it. 

Holding of another N. E. L. A. convention ona 
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F ormer Activities 


pre-war scale means not only the Sp i by the 
association of active committee work, preparation 
of reports, papers, etc., but it signifies that the asso- 


-ciation ‘feels that the central stations ‘must hasten the 


readjustment from war to peace as soon as possible. 
On the part of many companies there ‘has been mani- 
fested. a sort of “watchful waiting” policy, marking 
time while conservatively letting others take the ini- 
tiative. This was necessary during the war on account 
of the abnormal conditions. It is now time to give 
place to a much more optimistic policy of develop- 
ment, however. The association can. well afford to 
take the lead in hastening this mov ement. 

ne ELECTRICAL Review has just completed a sur- 
vey of the present policies of the léading central sta- 
tions as to resumption of construction and develop- 
ment work. A considerable number aré maintaining 
a very conservative attitude, but it 1s very gratifying 
that the great majority are ready to do their. utmost 
to make plant betterments and enlargements, line ex- 
tensions, and other improvements to increase the 
capacity and reliability of systems, and to again take 
up the development of active new-business building 
which marked the central-station industry as one of 
the most progressive industries of the country. A 
somewhat detailed summary of this survey will be. 
given in our next issue. It is especially pleasing to 
note thatthe decision of the N. E. L. A. to resume its 
customary activities is exactly in line with what the 
leading central stations are planning to undertake in 
the immediate future. = 


EA NAN AN PENTRANTA i MH THULE TO 


Private Initiative Must Not Shirk 
Resumption of Building 
INDING work for returning soldiers and sailors 
F is one of the big problems of the time, which is 
aggravated by the necessity for also finding em- 
ployment for the thousands of workers that came to 
the help of the nation by serving in munition plants 
and other industries that were so necessary to back 
up the work of our men at the front. The newspapers 
point out that there are thousands of unemployed men 
now walking the streets of our cities and it has been 
urged in almost every state of the Union that national., 
state and municipal public projects should be under- 
taken without further delay so as to put these men to 
work. The responsibility of the public authorities in 
meeting the emergency cannot be questioned, but this 
responsibility is not exclusively one that devolves upon 
the authorities alone. It is one that must be assumed 
by the entire public, including the business interests. 
A very sane presentation of the larger aspect of 
this problem has been made by the Hon. Ernest 
Lister, Governor of the State of Washington, who in 


a recent message to the State Legislature submitted 
the following very logical summary of the responsi- 
bilities of private interests: 

“All of the responsibility for furnishing employ- 
ment should not be shoved over upon the governmen- 
tal agencies, however. It is true that the nation, state, 
counties, municipalities and other political subdivi- 
sions can assist greatly in handling the problem. But 
it is equally true that the investor who had contem- 
plated the erection of a business building, the indi- 
vidual who has desired to erect a new residence, the 
manufacturer who intended improvements in his fac- 
tory, all of whose plans were delayed by war condi- 
tions, ought now quickly to so arrange their affairs 


that they may proceed with these contemplated im- 


provements and thus aid in providing employment for 
those who desire and need it. I sincerely hope our 
people will not overlook this individual responsibil- 
ity. They should not expect the entire problem to be 
worked out through public improvements. that may be 
undertaken, for if this be the case the time will come 
when public work will-cease and the labor problem 
will remain junsolved 
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Central-Station Policies Discussed—Illuminating Engineers 
Conside: War-Time and Shipyard Lighting — Meetings 


NATIONAL ELECTRIC: LIGHT ASSOCIA- 
TION CONVENTION TO BE BIG AFFAIR. 


Annual Convention Will Be Held in Atlantic City May 
19-23, With Exhibition and Other Usual Features. 


The National Electric Light Association has de- 
cided to hold its annual convention in Atlantic City, 
N. J., on May 19 to 23, devoting it especially to re- 
construction problems. Plans are being made to con- 
duct the gathering of the large scale which was cus- 
tomary before the war. 

The exhibition committee of the N. E. L. A. held 
a meeting at the headquarters on Feb. 15, under 
the chairmanship of J. W. Perry. It was formally 
decided to approve the proposition to hold the next 
annual convention at Atlantic City, the week of May 
19, and to resume all the proposed plans and activities 
that had been so carefully worked out in 1917, with 
additional features of interest to the operating member 
companies. These will be given in full for publication 
as soon as possible. In the meantime the committee 1s 
communicating with all the pledged and prospective 
exhibitors, upon whom it is impressing the fact that 
this is the Reconstruction Convention after the Great 
War, the most notable and historic in the life of the 
N.E. L. A. H. G. MecConnaughy, who is secretary 
of the exhibtion committee, should be addressed on all 
such matters at the association offices. It is suggested 
that all exhibitors get in touch with him at once. 


INTERIM REPORT OF PUBLIC POLICY 
COMMITTEE, N. E. L. A., PRESENTED. 


Discussion of Important Central-Station Policies of the 
Times Submitted by Leaders of the Industry. 


At the annual convention of the National Electric 
Light Association held in Atlantic City in June last the 
Association placed itself on record unequivocally as 
pledging “all that we have and all that we are” to the 
winning of the war, and through such success, “the 
winning of a great peace.” The members of the Asso- 
ciation mav take just pride in the active and unquali- 
fed support which has been given to our Government 
by the industry in the form of money, men and utility 
service, which have contributed in some measure to 
the glorious results that have been achieved. 

The members of the Association will now be as 
willing to take hold of reconstruction problems and 
co-operate heartily and effectively in their solution as 
they were eager to support the war program; and it is 
not too soon to formulate policies to meet the condi- 
tions of the near future. 

The following questions affecting the Association 
are especially considered by the Public Policy Com- 
mittee in its report: 

“For two years past the annual convention of the 
Association has been greatly restricted in attendance 


and scope, the questions considered being confined 
strictly to war problems. Your committee recom- 
mends that the 1919 convention of the Association 
be planned along pre-war lines as nearly as prac- 
ticable under present conditions. 

“The judgment and recommendation of your com- 
mittee is expressed in the following resolution : 

“RESOLVED, That we commend the action of the 
large number of corporations which gave to their em- 
ploves who entered the military service in the present 
war the definite promise that they would be restored 
to their former employment at the conclusion of that 
service, and we strongly recommend to all our mem- 
ber companies that as far as practicable, they adopt 
the same practice. 

“Employees who gave up their positions to serve 
in the Army or Navy or other governmental war serv- 
ice deserve well of their country, and it is but a just 
recognition of their patriotism to insure them against 
the loss of the means of livelihood which they could 
have continued to enjoy except for their disinterested 
and patriotic action in entering the military service 
of the country in its time of need. 

‘Public opinion will be divided as to the influence 
of war experience upon the question of public owner- 
ship of utilities. The former advocates of public 
ownership will try to see in the extension of public 
control exercised during the war a trend which is 
likely to continue. On the other hand, the general 
public will be likely to judge the merits of the ques- 
tion by its opinions as to economic and service results 
achieved under direct government control in compari- 
son with the results of previous operations ‘under 
corporate management. 

“Government control of the railroad systems of 
the country during the war has been universally 
recognized as a wise procedure, because of the neces- 
sity of subordinating the individual interests of the 
various railroads to the all-important idea of securing 
the maximum of transportation service throughout 
the country for the movement of troops and essential 
commodities. The serious curtailment of the usual 
passenger and freight service coincident with the 
greatly increased charges for both classes of service, 
has been accepted by the public as necessary to the 
quickest possible success of the war program. 

“Now that hostilities have ceased, the railroad 
administration will be judged by other standards than 
those of war necessities, and already the editorial 
columns of prominent papers are extremely critical 
of the operating and financial results of government 
control. In the opinion of your committee, there is 
nothing in the experience of the Government thus far 
to justify or encourage permanent public operation 
of the railroads either from the standpoint of eco- 
nomics or of service, and while doubtless the ardent 
advocates of public ownership will seek to capitalize 
recent experiences ofsthe Government in favor of 
their theories, it; is, indisputablé that those who travel 
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on the railroads and those using them regularly for 
shipping are anxious for the termination of direct 
government operation as soon as may be practicable. 

“Prominence has been given in recent months, and 
is likely to increase, with regard to the financial condi- 
tion of the street railways throughout.the country. 
It seems to be universally recognized that no such 
company can continue to furnish good service and 
remain solvent excepting with a very substantial in- 
crease over the fare of 5 cents which has prevailed 
generally in past years. In a large number of cities 
relief has been granted the companies by fare in- 
creases to 6, 7 and 8 cents, with additional charges 
for transfers; but in many cases, because of franchise 
restrictions and the unwillingness of the regulatory 
bodies to meet the situation courageously and strictly 
on its merits, the condition of the street railway com- 
panies ts rapidlv becoming desperate. A condition 
which has contributed substantially to this result has 
been the raising of wages to emplovees of street rail- 
way companies by the War Labor Board, which Board, 
while emphatically recommending corresponding in- 
creases in fares, is without authority to enforce such 
recommendations, 

“In the stress of conditions above outlined, it has 
been suggested in some quarters that the most prac- 
ticable and effective solution of the street railway 
problem is in municipal ownership since, if the munici- 
palities should acquire the street railways, the addi- 
tional revenue required would be forthcoming either 
through increased fares or indirectly through taxation. 

We recognize the extremity of the street car com- 
panies and the advantage that such suggestion may 
‘offer to some of them individually, but we deem it 
necessary to say that the opinion of your Public Policy 
Committee, as hitherto frequently. expressed continues 
with increasing conviction that municipal ownership 
of electric lighting, gas and street railway companies 
is economically unsound and cannot redound to the 
mutual benefit of the consumers and the municipality. 
We think it is but fair to publicly reafirm our views 
upon this subject at this time when temptation to the 
encouragement of municipal ownership by utilities 
companies themselves seems apparent. 

“In this connection, your committee desires to call 
attention to the recent report of F. B. DeBerard, 
director of research of the Merchants’ Association 
of New York, published in pamphlet form by the 
Association under the title of “Conditions Which Pre- 
clude Efficiency and Economy in Governmental Oper- 
ation of Public Utilities.” 

A summary of the Merchants’ Association's 
findings was published in the Erectrricat Review of 
Feb. 8, 19109. 


ILLINOIS CONTRACTOR-DEALERS HOLD 
INTERESTING MEETING. 


All Interests Combine to Improve Situation—Louis 


Kalischer Principal Speaker. 


The old adage concerning benefits to those who 
help themselves was cast aside by the spirit of co-oper- 
ation which prevailed at the convention of the Illinois 
State Association of Electrical Contractors and 
Dealers at Chicago, Feb. 14 and 15, in favor of the 
more suitable one, “You Can’t Help Others Without 
Helping Yourself.” At this meeting manufacturers, 
jobbers, central stations and the members of other 
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contracting organizations joined with the members 
of the Association in an attempt to improve the elec- 
trical merchandising and contracting situation which 
exists in Illinois, particularly in Chicago. And, if 
the frankness and sincerity which were demonstrated 
at this time are applied to these conditions, there is no 
doubt but that the meeting will have accomplished its 
purpose. J. A. Weishar, Rock Island, Ill., state chair- 
man, presided at the meeting which, including the rep- 
resentatives of the various interests, had a total regis- 
tration of about 300. 

The original program was greatly interfered with 
by the absence of W. L. Goodwin, father of the 
“Goodwin plan” who was unable to be present. How- 
ever, the Association was very fortunate in securing . 
Louis NKalischer, of Brooklyn, N. Y.. whose broad 
experience and clear understanding of the contracting 
gituation, coupled with his ability as a speaker, served 
to bring out many new points of the plan. Mr. 
Kalischer has been very active in improving the condi- 
tions in the Manhattan district, which were in many 
respects similar to those in Illinois, and his ideas for 
the betterment of conditions in the latter state are 
particularly valuable on that account. 

In opening his address Mr. Kalischer emphasized 
the need for closer co-operation between the contrac- 
tors themselves. The old idea that a contractor must, 
for his own protection, keep his business and methods 
to himself has no place in modern times, but instead 
the largest and smallest should meet with “all the 
cards exposed” and endeavor to help each other. In 
this respect the small contractor must not expect the 
large contractor to come down to his level but should 
strive to elevate himself to a position where they can 
meet on a common ground. When this has been done 
and a real representative contractor's organization has 
been formed, no trouble will be encountered in secur- 
ing the co-operation of the other branches of the 
industry. 

The jobbers, for example, need the contractors’ 
aid as badly as the contractors need them and if 
assured the support of the contractor will make any 
reasonable advance to secure it. This has been proven 
in the Manhattan district where many jobbers are 
contemplating going out of the retail business in favor 
of the dealer. It was pointed out that the jobbers 
would not lose anything by doing this for the larger 
distributing sales and the smaller overhead expense 
of conducting a strictly jobbing business would make 
up for the loss entailed in giving up retailing. 

The central stations also realize the tremendous 
value of the contractor-dealer as a salesman for their 
interests and will gladly lend their support if granted 
the opportunity. These companies realize that the 
individual feeling which the public has toward the 
contractor is bound to beat them and that in spite 
of their size they cannot hope to do but a small portion 
of the total work. Therefore, they also, are willing 
to co-operate if assured that their interests will be 
carried forward. | 

The determining factor, however, is the extent 
and the value of the service which the contractor 
renders to the public and the other interests. His 
compensation in this, as in any other line of endeavor. 
depends entirely upon the value of this service. If this 
service is what it should be he can demand the respect 
of the other branches of the field and will receive it. 
If, however, the service is unsatisfaetory or insuffi- 
cient, these other interests will naturally refrain from 
placing any more responsibility upon(the-contractor 
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than is necessary. Furthermore, the public is entitled 
to a certain consideration and service which cannot 
be neglected, for after all public sentiment is the 
greatest asset any business man possesses. 

Mr. Kalischer complimented the Chicago Electri- 
cal Estimators’ Association on the work which it has 
done to improve and standardize wiring methods. 
Representatives of this association were present at 
the meeting and explained very fully its future aims 
and intentions together with the application of many 
of the plans which have already been introduced. 
These are reproduced more fully elsewhere in 
this issue. : 

E. W. Lloyd, general contract agent of the Com- 
monwealth Edison Co., Chicago, explained the situ- 
ation from the central-station standpoint very clearly. 
He pointed out the necessity of maintaining a normal 
average consumption by the central stations which 1s 
becoming more and more difficult. The increased 
efficiency of the modern electric lamps and the lower- 
ing of rates has forced these companies to resort to 
the sale of appliances, etc., and to encourage the use 
of electric service in every possible way in order to 
keep the average consumption up to a point where 
service can be distributed at a profit. It was Mr. 
Lloyd’s opinion that many central stations which now 
engage in merchandising would gladly drop this work 
if the dealers could be relied upon to take it up and 
push it vigorously enough to maintain the consump- 
tion on the central-station company’s lines. Speaking 
for the Commonwealth Edison Co., Mr. Lloyd ex- 
plained that the merchandising policies of that com- 
pany were the same as those employed by any 
successful retail store, that is, all goods were sold for 
a profit. In regard to the construction work which 
that company does, it is very small in proportion to 
the total amount done and in many cases it should 
be comparatively easy for the electrical contractor to 
underbid the company. This is especially true in cases 
where the company rents the fixtures for the percent- 
age which must be added for protection enables the 
contractor to do the work much more cheaply than 
the central-station company can. It was pointed out 
that this company was willing to co-operate in every 
way possible with the contracting associations and 
further that recently some very definite steps had been 
taken in that direction. . 

Among the other speakers was C. E. Brown, of 
the Central Electsic Co., Chicago, who spoke of the 
need for co-operation in sales between the contractor- 
dealer and the jobber and stabilizing of market 
conditions. He stated that the jobber should encour- 
age wherever possible the local dealer and explained 
what his company was doing in this respect. G. A. 
Hughes, president of the Edison Electric Appliance 
Co., explained the difficulties which were encountered 
by the manufacturers during the war. W. A. Durgin, 
of the Commonwealth Edison Co., explained the work 
which this company had been carrying on with great 
success in increasing production in industrial plants 
by increasing the lighting intensity. F. R. Farmer, 
of the Beardslee Chandelier Co., Chicago, spoke on 
the new association of fixture manufacturers which 
was formed recently. Representatives of the Com- 
mercial Electrical Contractors’ Association of Chicago 
were present and described the activities of that asso- 


ciation and their proposed work for the future. 


Although not affliated with the National Association 
of Contractors and Dealers it is expected that plans 
will be devised shortly whereby both organizations or 
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their committees may mect to discuss their various 
problems. 

The election of officers resulted in the following 
being chosen for. the coming year: State chairman, 
R. W. Poelma, Peerless Electric Co., Chicago; secre- 
tary, N. M. Blumenthal, Chicago; treasurer, L. B. 
Van Nuys, Peoria. It was decided to hold the sum- 
mer convention in Decatur. J. W. Collins, of Chi- 
cago, was chosen business representative of the Asso- 
ciation with offices at 179 West Washington boulevard. 


WAR-TIME AND SHIPYARD LIGHTING DIS- 
CUSSED IN NEW YORK. 


Two Papers Presented at Illuminating Engineering 
Society's New York Section Meeting. 


An interesting meeting of the New York section 
of the Illuminating Engineering Society was held Feb. 
13. P. S. Millar, of the Electrical Testing Labora- 
tories, New York, spoke upon “Lighting in War 
Times,” and H. A. Hornor upon “Lighting in Ship- 
yards.” 

Mr. Millar’s talk was principally a review of the 
work done by the Committee on War Service of the 
Illuminating Engineering Society, in co-operation 
with the committee on Gas and Electric Service and 
the Divisional Lighting Committee. His effort was 
also to show the continued, 1f not more urgent, neces- 
sity for better and more efficient lighting in industrial 
plants now that the war is over. He called attention 
in particular to the survey made by W. A. Durgin 
in Chicago, where in every case it was found that by 
increasing the lighting in plants production was very 
materially increased. The subject of the use of car- 
bon lamps as compared with Mazda lamps was 
brought up and the following interesting table pre- 
sented, which shows that the Edison companies are 
making more rapid progress of late years in the use 
of efficient illuminants than the country as a whole. 

Percentage of Carbon or Gem Lamps in Use. 


Assoc. of Edi- 


Country at son Illuminat- 
Year. Large. ing Companies. 
1912 59% 7570 
1913 43 70° 577o 
1914 30% ` 42% 
1915 21% 27 7o 
IQI6 16% 15% 
1917 1370 10% 


The committee in its work for the Government 
was called upon to design means for protective light- 
ing. This resulted in the preparation by the commit- 
tee of a pamphlet of which 5000 were put out. This 
created a favorable impression in Washington and 
another edition had been called for just before the 
signing of the armistice. 

_ Mr. Hornor drew attention to some of the difficul- 

ties in connection with the lighting of shipyards— 
problems which have never been solved satisfactorily 
and to which the illuminating engineer should turn 
his serious attention if we are to continue to build 
ships in the future. 

In the building of ships there are so many small 
parts that grow into large parts rapidly that it is 
exceedingly difficult to keep the lighting up with the 
work, even with temporary wiring. This is true in 
the fabricating plants and on the ways. In the lat- 
ter, the rapidly growing stagings.shut off the light, 
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the whole lighting problem changes almost from day 
to day. So serious is this problem that before the 
necessities of war demanded it, shipbuilding at night 
was too dangerous to be considered. 


TWO NEW ASSOCIATIONS FORMED AT 
KIXTURE DEALERS’ CONVENTION. 


Representatives of Fixture and Illuminating Glassware. 
Manufacu.urers’ Organize at Pittsburgh. 


The convention of the Lighting Fixture Dealers’ 
Society of America, held in Pittsburgh recently, was 
responsible for bringing two new trade associations 
into existence. Among those attending the convention 
of the fixture dealers were representatives of the 
leading fixtures manufacturers and manufacturers of 
illuminating. glassware. These two interests organ- 
ized associations of their own while in Pittsburgh— 
the National Council of Lighting Fixture Manutac- 


turers and the Illuminating Glass Manufacturers , 


Association. 

Fred R. Farmer, president of the Beardslee Chan- 
delier Manufacturing Co., of Chicago was elected 
president of the National Council of fixture Manu- 
tacturers; Albert Wahle, of Cassidy & Son Manufac- 
turing Co., of New York, vice-president, and Chas. H. 
Hofrichter, of The Crescent Brass Manufacturing Co., 
of Cleveland, secretary and treasurer. Charles Ott, 
of the Eagle Glass and Manufacturing Co., ot Wells- 
burg, W. Va., was elected to the presidency of the 
Illuminating Glass Manufacturers’ Association, and 
Conrad J. Netting, of The C. J. Netting Co., of De- 
troit was re-elected president of the Lighting ‘Dealers’ 
Society of America. 

Commenting on the organization of a fixture 
manufacturers’ association, Mr. Farmer said: “The 
formgtion of a National Council of Lighting l'ixture. 
Manufacturers has been attempted many times before 
but without success. This year a new spirit seemed 
to animate the representatives of the industry—a spirit 
of co-operation—a realization that individual interests 
must be subordinated to the common good. There is 
much work of an educational nature that we can do 
better collectively than individually. The radical im- 
provements that have been made in recent years in 
lighting fixtures are not generally known. People are 
still satisfied with the inartistic and inefficient fixtures 
installed a decade ago because they do not realize the 
greater comfort and economy of modern fixtures. We 
believe that by closer co-operation with fixture dealers 
we can greatly augment the volume of replacement 
business. Another object of our National Council is 
to suppress existing trade evils, particularly the prac- 
tice of copying one another’s designs.” 

The next meeting of the National Council of 
Lighting Fixture Manufacturers will be called early 
in the summer to perfect organization. Any fixture 
manufacturer who would be eligible for membership 
in a local association of fixture manufacturers is 
eligible for membership in the National Council. 


ADDITIONAL RESEARCH ASSISTANTSHIPS 
ESTABLISHED BY UNIVERSITY OF 
ILLINOIS. 


Opportunity for Graduates to Assist in Research Work 
in Engineering Experiment Station. 


To assist in the conduct of engineering research 
and to extend and strengthen the field of its graduate 
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work in engineering, the University of Ihnois main- 
tains fourteen research graduate assistantships in the 
Engineering Experiment station. Two other such as- 
sistantships have been established under the patronage 
of the Illinois Gas Association. These assistantships, 
for each of which there is an annual stipend ot $500 


and freedom from all fees except the matriculation? 


and diploma fees, are open to graduates of approved 
American and foreign universities and technical 
schools who are prepared to undertake graduate study 
in-engineering, physics, or applied chemistry. 

An appointment to the position of research gradu- 
ate assistant is made and must be accepted for two 
consecutive collegiate years, at the expiration ot which 
period, if all requirements have been met, the degree 
of Master of Science will be conferred. Not more 
than half of the time of a research graduate assistant 
is required in connection with the work of the depart- 
ment to which he is assigned, the remainder being 
available for graduate study. 

Nominations to these positions, accompanied by 
assignments to special departments of the Engineering 
Experiment station, are made from applications re- 
ceived by the Director of the station each year not later 
than March r. The nominations are made by the 
Executive Staff of the station, subject to the approval 
of the president of the university. Nominations are 
based upon the character, scholastic attainments, and 
promise of success in the principal line of study or 
research to which the candidate proposes to devote 
himself. Preference 1s given those applicants who 
have had some practical engineering experience fol- 
lowing the completion of their undergraduate work. 
Appointments are made in the spring, and they be- 
the first day of the following 
September. 


PROFESSOR CLEWELL LECTURES AGAIN 


ON INDUSTRIAL LIGHTING. 

The monthly meeting of the Philadelphia section, 
Illuminating Engineering Society, took the form of a 
joint session with the Franklin Institute, and was held 
in the lecture hall of the Institute in Philadelphia on 
the evening of Feb. 6. The paper of the evening was 
presented by Prof. C. E. Clewell, on the subject “In- 
dustrial Lighting.” It dealt in an especially interest- 
ing and non-technical manner with the necessity of 
improving lighting used in industrial operations, and 
with the ways in which this is easily and economically 
possible. A large number of slides were exhibited, 
also the latest type of photometer, which is light and 
compact, and can be used to demonstrate to the lay- 
man the relative amounts of illumination at the vari- 
ous points which are being investigated. 


ASSOCIATED MANUFACTURERS TO HOLD 
ANNUAL MEETING IN MARCH. 


The fourth annual meeting of the Associated 
Manufacturers of Electrical Supplies will be held at 
Delmonico's, New York City, on March 20. The elec- 
tion of five governors for the organization and other 
important business will come before the meeting. In 
the evening of the same day the fourth annual ban- 
quet will be held in the grand ball room of Delmon- 
icos. This will be a social event, with entertaining 
speakers, music, etc., to which members may invite 
guests. During the week of the annual meeting there 
will be meetings of 19 different sections of the asso- 
ciation. Charles E. Dustin, 30 East 42nd street, ve 
York, 1s general secretary. 
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Facts and Figures on Unique Seasonal Pumping and Heat- 
ing Load — Brooklyn Edison Report — Electrical Cooking 


CCNDITIONS AND COSTS OF ELECTRIC 
HEATING ON MINIDOKA PROJECT. 


Electric Pumping Plant for Summer Irrigation Produces 
Heat in Winter—Low Ccests of Heating Service 
Applicable to Peculiar Conditions—Minidoka 
and Arrow Rock Conditions Different. 


The Erecrrica. Review of Dec. 28, 1918, con- 
tained a brief news article referring to a meeting ot 
the Idaho Public Utility Commission, at Boise, when 
the proposal was discussed to ask the United States 
Reclamation Service to install hydroelectric equipment 
at Arrow Rock dam, on Boise River, to supply energy 
for electric heat to cities and farms during the late 
autumn and winter when no water was required for 
irrigation purposes. Opposition to the plan was ex- 
pressed at this meeting, the grounds for which being 
that power for this purpose at Arrow Rock could not 
be made dependable and that the cost of electric heat 
under such conditions in that locality would far ex- 
ceed that of coal heat. 

The supply of power for electric heating for farm- 
ers and town consumers from the Government hydro- 
electric plant at Minidoka dam. on the Snake river, 
at a cost which has stimulated a constantly increasing 
power load was admitted, but the opponents of the 
Arrow Rock plan virtually said that power was pro- 
duced at the Minidoka project under conditions which 
could not prevail at Arrow Rock. 

The conditions differ in one respect, which is that 
an electric pumping plant is required at Minidoka to 
irrigate the higher benches of land, allowing the gen- 
erators to produce power for heat during the season 
when pumping water is not required; while at Arrow 
Rock, where no pumping is needed, the proposed 
hydroelectric plant could be utilized only to supply 
light and heat to consumers in that section of the 
country. During the irrigating season when the maxi- 
mum volume of water must be diverted from the stor- 
age basin above the dam, there would be a period of 
low power production, but this would also be at a 
time when heating requirements were at the minimum. 


ELECTRIC PUMPING AND HEATING SERVICE ON MINI- 
DOKA PROJECT. 


In this connection a review of conditions and elec- 
tric power costs on the Minidoka project will be of 
special interest. The data are taken from a report 
recently made by Barry Dibble, project manager, 
United States Reclamation Service, at the request 
of the Idaho Public Utility Commission. 

The generating station, built primarily for elec- 
tric pumping, has a rated capacity of 7000 kw., with 
a maximum of 7800 kw., practically all of which is 
required for electric pumping water during the irri- 
gating season. The ordinary commercial lighting and 
miscellaneous power load on the system, has devel- 
oped in 10 years to a maximum demand of 750 kw., 


although the connected load, if all lamps, motors and 
appliances were used at once, would amount to 3475 
kw. In the matter of developing an electric-heating 
load, Mr. Dibble says: 

“At the time this subject was under consideration, 
in 19c9 and 1910, the Great Shoshone & -Twin Falls 
Water Power Co., operating in the territory immedi- 
ately west of Minidoka project, was carrying out with 


some success experiments in electric heating for dwell- 


ings and other buildings. This heating load appeared 
to be the only one that could be secured that would 
satisfy conditions of the Minidoka system. These 
permitted carrying a heavy load in winter, but re- 
quired that the demand be reduced to practically 
nothing in the summer. It was apparent that electric 
heating would have to be supplied at much lower than 
the customary rates for electricity in order that it 
might supplant coal. However, in supplving electric- 
ity for heating, use was to be made of a power station 
that was already installed and operated for other 
purposes, and a transmission line which was needed 
to supply the ordinary requirements of the towns. 
Therefore, the additional expense of carrying the 
heating load was confined to the extra substation 
equipment and to the additional copper and trans- 
ormer capacity needed by the retail compan& in 
distributing electricity to consumers, together with an 
allowance for bookkeeping and other operating ex- 
penses. 

It is shown that in a few years the heating load so 
increased as to require a duplicate transmission line 
13 miles long at a cost of $11.000, and that demand 
for electric heat in 1917 was indicated by the follow- 
ing facts: The substation at the town of Rupert. 
with a population of about 2000. carried a load of 
2000 kw.; Burley, having a population of 3500. car- 
ried 2500 kw. In both cases the heating consumption 
amounted to go% of the entire load. The maximum 
heating load for that year on the system was 4707 
kw. including substations that served smaller towns 
and rural districts. 

The Reclamation Service generates, transmits and 
transforms electrical energy, delivering it at the sub- 
station switchboards to distributing companies by 
which the consumers are served. those companies 
assuming the additional cost incident to such retail 
service. 

In the matter of estimating the costs of supplying 
electric heat in towns on the Minidoka project, Mr. 
Dibble states that two methods of computation are 
used: The first, to arrive at additional expense caused 
hy the heating load; second, to determine the charge 
that the heating service would have to bear if it were 
to carry its proportionate share of the costs of the 
entire electric system. 

In the first case, it is assumed that no additional 
expense at the power house is necessary, because of 
the heating load. as the power plant must be oper- 
ated to supply lighting-and ordifiary appliances: that 
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no additional attendance is required; that the extra 
oil required is negligible, and that the extra wear and 
tear due to operating is not greater than would be the 
deterioration if some of the units were either idle or 
operating at a fractional load. It is assumed that in 
this case electric heating should bear an expense for 
transmission lines proportional only to the additional 
investment in lines made necessary because of the 
heating load. No charges to heating costs are made in 
connection with substation operations because it 1s 
assumed that the inspection, meter-reading, etc., of a 
small substation would be about the same as at a large 
one. However, costs of maintenance and deprecia- 
tion, which materially increase on account of greater 
transformer and switchboard capacity required for 
the heating load, are divided in proportion to the 
“light and appliance” and “heating” peaks of the 
vear, making the heating charge 84.6% of the total. 
Based on the foregoing outline, the additional cost 
to the Reclamation Service of electric heating in this 
project for 1917 is summarized in the following table: 


Table 1. 
| Total. Max. Demand. 
Power house ............. None 
Transmission lines: 
Operation ........... $ 158.80 
Maintenance ......... 251.50 
Depreciation ......... I ,080.00 
Subtotal ............. $1,490.30 $0.32 
Substations: 
Operation ............ None 
Maintenance ......... 3,754.63 
Depreciation ......... 2,030.00 
Subtotal ............. $5,784.63 1.23 
Sale of electricity.......... 2,037.00 0.43 
TOtal’ nck endtssaweais $0,312.23 $1.98 


The average revenue derived by the Reclamation 
Service from the sale of energy for heating for 1917 
was $3.78 per kw., and figuring only those costs listed 
above, the heating feature of the business showed a 
surplus of $1.80 per kw. for that year. 

In the report referred to it is stated that no con- 
cern could operate long if it omitted from its cost 
computation all items except the additional ones in- 
curred in handling a particular line of business. The 
practice of the Reclamation Service is to prorate all 
expenses to the features benefited. Thus, the power- 
house costs are divided in proportion tæ the number 
of kilowatt-hours delivered for various uses. For 
instance, on the Minidoka system for 1917, there was 
delivered 38,500,000 kw.-hr., of which 19,700,000 was 
consumed in electric pumping, and 18,800,000 was 
sold. Of the volume of energy sold, nearly 15,- 
800,000 kw.-hr. was for electric heating. 

At the close of 1917, there had been built 26.8 miles 
of transmission line to serve the pumping stations, and 
46.6 miles to meet commercial demands, and their costs 
have been divided between the pumping and power 
units in proportion to this mileage. Then, the oper- 
ating charge to the power units was divided so that 
the heating service carried an amount proportionate 
to the kilowatt-hours ‘used for that purpose. 

The cost of heating service, based on average cost 
per kiJowatt-hour for 1917, is presented in Table 2. 
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Table 2. Per kw. 
Per of Max. 
Total kw.-hr. Demand 
Power house: ; 
Operation ..... $ 5,750.00 
Maintenance ... 1,561.46 
Depreciation ... 6,123.24 
Subtotal ....... $13,434.70 $0.0008 3 $2.86 
Transmission lines : 
Operation ..... $ 464.09 
Maintenance ... 735.15 
Depreciation ... 3,167.60 
Subtotal .......$ 4,366.84 0.00027 0.93 
Substations: | 
Operation ..... $ 1,117.22 
Maintenance ... 3,842.63 
Depreciation ... 2,078.00 
Subtotal ...... $ 7,037.85 0.00043 1.49 
Sale of electricity... 4,795.40 0.00030 1.02 
Tol gdiertaceanns ee $29,634.79 $0.00183 $6.30 


It is observed that had there been no summer 1rri- 
gation load on the power house against which about 
half of the annual expense could be charged, then the 
heating load would have had to bear approximately 
double the power-plant charges shown in the second 
table. A conclusion is that in such a case the invest- 
ment in a power house could not have been justified. 

Relative to dividing costs the report says: “It has 
long been recognized as a principle of rate-making that 
if a system is underloaded it is iustifiable and good 
business to take on a load that will more than pay the 
extra expense it entails. Such a load, while it may 
not carry its prorata share of costs, at least helps in 
some degree to meet the fixed expenses that otherwise 
would have to be met from other sources.” 

Comparing the costs of coal and electricity on the 
heat unit basis, it is observed that available coal at 
Minidoka is assumed to contain 12.000 B. t. u. per 
pound: and after allowing for losses in heat. unburned 
coal in ashes, waste and slacking, its assumed efficiencv 
is 324%, and that 8,000,000 B. t. u. may be effectivelv 
used in a ton of coal. One kw.-hr. of electricity is 
the equivalent of 2416 B. t. u. and a kw.-month to 
2.450.520 B. t. u. A given amount of electricity deliv- 
ered is capable of 100% efficiencv converted into heat. 
In Idaho electricity for heating is sold on a flat rate 
per kilowatt of demand for the month or season. 
Inasmuch as the consumer cannot use electric heat 
every hour of the day, nor every day of the month. 
the efficiency in its use is estimated at 6624%: and 
from this it is figured that one ton of coal per month 
is equivalent to about 5 kw. when used for heating. 
The conclusion reached as to the Minidoka project 
service, is that electricity at $1.60 per kw. per month 
of maximum demand is equal to coal at $8 per ton. 

The cleanliness and convenience of electric heat is 
taken into account, and as is stated, if the consumer is 
for this reason willing to pay 25% more for electricitv 
than for coal, the indications are that electricity at 
$2 per kw. per month will compete with coal at $8 per 
ton. As the average heating load season on the Mini- 
doka project is five to six months. the retail revenue 
that mav be expected from this part of the business 
runs from $10 to $12 per kw. per season. 

_ Tt is further stated that if electricity for heating 
were sold by meter at kw.-hr. -‘ratesit would result in 


314 


reducing the kw.-hr. consumption. The cost of sup- 
plying this load depends upon the maximum demand 
rather than upon the length of time the demand 1s 
used. The revenue per season must be the same per 
kw. of maximum demand, and, therefore, the reduc- 
tion in kw.-hr. consumption on a metered basis would 
have to be met by a corresponding increase in the rate. 


It is found that when electricity is sold on a maximum- 


demand basis the tendency is to keep down the peak 
by closing some of the rooms in extremely cold 
weather. If sold on the kw.-hr. basis, consumers 
would be inclined to put on additional heaters for 
cold weather, increasing the demand and therefore the 
necessary power equipment; and as the use of this 
additional equipment measured in kw.-hrs. would be 
slight, the average rate would have to be increased to 
cover the extra costs. 

The reader is reminded that the data herewith 
given apply to the peculiarly favorable conditions on 
the Minidoka project, and cannot be safely applied 
to other power systems. 


BROOKLYN EDISON HAS GOOD YEAR IN 
SPITE OF CONDITIONS. 


Annual Report Gives Employes and Management Credit 
for Success. 


Considering the many unusual and difficult situa- 
tions presented due largely to the war conditions the 
recent annual report of the Brooklyn Edison Co., Inc., 
of Brooklyn, N. Y., is very satisfactory. Not alone 
did the price of coal, the source of all the energy pro- 
‘duced, show a large increase, but higher labor costs 
and the scarcity and uncertainty in delivery of essen- 
tial material and supplies combined with it to mate- 
rially increase expenses. On the other hand, the light- 
less nights, workless days and daylight saving plan all 
tended to reduce the revenue. ot 

The results have been large attained through the 
loyal support of the management by an energetic and 
patriotic corps of employes, many of whom were at 
times: carrying extra duties, due to constantly chang- 
ing conditions, the influenza epidemic and the absence 
in service of their former associates. Every endeavor 
was made to help win the war, and at the same time 
promote the conservation of capital. The sales force 
was reduced to a minimum, and devoted its time in 
attending the needs of the Government, furthering 
the development of essential war industries, and ob- 
taining additional business from -existing customers, 
thereby augmenting the revenue of the company with 
a minimum of expense. 7 

Contracts were signed for 52,000 hp., and included 
installations for shipyards; the great army and navy 
bases at South Brooklyn; manufacture of torpedoes, 


ammunition, gyroscopes, stabilizers, searchlights, gas- _ 


mask parts, shoes, uniforms, food products and vari- 
ous other war necessities. Twenty-two private plants 
were discontinued in favor of the company’s service 
during the year. a. 

The summary of business obtained during the year 
as compared with 1917, and the total number of cus- 
tomers, is as follows: 


1918. 1917. Increase. 

Total contracts signed........ 38,478 43,178 4.7001 

Number of customers, Dec. 31 99,262 86,777. 12,485 
1Pecrease. 

The resultant increase in current output was as follows: 
Kw-hr. sold .vcctaseaeiviasas 218,977,825 202,823,791 16,154,034 
Largest daily output in kw- 

hr. generated osasuna ‘1,135,600 998,000 137,000 
Maximum load in kw. gener- 

ated ,,.., ee en ee eee ee 86,000 78,000 8,000 
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During the last year a 12,500-kw. high efficiency 
turbogenerator was installed at the Gold street station, 
replacing a 5000-kw. turbine. A similar machine was 
installed complete with its auxiliary equipment at the 
606th street station, and a third of the same size should 
be completed at this station during the early part of 
this year. In addition, transforming apparatus, to- 
taling 24,000 kw., has been installed in the various sub- 
stations, together with auxiliary apparatus. 

The plan which was adopted in r910 of giving the 
employes a dividend on their wages based on the time 
of service with the company was approved again this 
year. Since the inception of the plan, 414 employes 


-have become stockholders of the company and a total 


of 2,186 shares of stock are now owned outright by 
the employes. 

The indications are that the present year will see 
to a large extent the transition throughout the country 
generally from a war to a peace basis. The company 
will, it is believed, be able to adjust itself to the chang- 
ing conditions, and with the continuance of its estab- 
lished policy of economical management and a judi- 
cious campaign for new business, should be able to 
attain results that will prove acceptable. 


ELECTRICALLY PREPARED LUNCHEON 
GIVEN IN ST. PAUL. 


Low Current Consumption Feature of Meal Cooked on 
“Hotpoint” Range. 


During the recent annual conference of the North- 
western Electric Equipment Co. of St. Paul, Minn., 
held recently at the St. Paul Hotel in that city, 45 
members of the sales and executive staff of the com- 
pany were tendered an electrically cooked luncheon 
by the Hotpoint Division of the Edison Electric Ap- 
pliance Co. of Chicago. The meal was entirely pre- 
pared on a Model D, Hotpoint range manufactured 
by the latter company, and is unique in that the total 
current used was only 7782 watts which at 4 cents per 
kw-hr. amounts to 31.128 cents for the full meal or 
00691 cents per person. 

MENU. 

Switches (Celery) Insulators (Olives) 
Transformer Oil (Chicken Soup) Braces (Wafers) 
“Heart of the Range” with H. P. (Hotpoint) Sauce. 
(Roast Beef, Meat Sauce) 

Chafing Dish Service 
(Potatoes and Peas in Cream) 

Bushings 
(Sweet Corn in Ramekins) 

Standard Oven (Raisin Bread) Ovenettes (Sweet Rolls) 

Insulation (Head Lettuce Salad) 
Day Load (Plum Pudding) High Voltage (Hard Sauce) 


Percolation (Coffee) Binders and Fittings (Cheese Straws) 
Hot Point Ideals (Cigars) ý 


The extremely low consumption is accounted for 
by the utilization of stored oven heat—one of the 
greatest essentials in successful range operation. The 
current consumption of the surface burners, of which 
three were used, was 2682 watts. The following are 
the figures on the wattage consumption of the various 
items which comprised the menu: 


10 cans SOUDs is aus .o85 «Sw wes 469 watts 

18 lbs. roast beef ..........028.-. 2325 watts 

11%) pecks potatoes ............ ; 

2 cans peas s04 64h alee Fw hoe l 1188 watts 

Be COTS. (CORN eared ea Pale eke PRE Ee 300 watts 
é 6 loaves bread ...... cece eee 1000 watts 
r 5 dozen rolls ........... Secu iene 700 watts 

50 portions pudding .............-. 1275 watts 


79 cups coffee ...........2.2-0--+ O25 Watts 

The luncheon was prepared ‘under the auspices 
of A. H. Jaeger, the northwestern sales representative 
of the Edison Electric Appliance Co., Hotpoint Divi- 
sion, who was assisted by Bernice Bell, domestic 
science expcrt of the Northern State Power Co., 


who was responsible for the preparation of the viands. 


February 22. 1919. 
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Operating 


EEREN NTU NALON LUARRA ITOH TUNNEL TET 


«Problems in Parallel Operation— Underground Construc- 
tion Costs—Duct-Cleaning Tool—Feed-Water Temperatures 


SOME PROBLEMS IN THE OPERATION OF 
POWER PLANTS IN PARALLEL. 


Abstract of Paper Read Before Pittsburgh Section 
A. I. E. E. 


By E. C. STONE, 
System Operator, Duquesne Light Company. 


In order to operate two power plants satisfactorily 
in parallel, the transmission line which ties them 
together must have sufficient synchronizing power as 
well as sufficient capacity to carry the maximum load 
to be transmitted between them. The synchronizing 
power of a given line depends upon its resistance and 
reactance, upon the bus voltages maintained at its 
ends, and upon the maximum kilovolt-amperes ıt must 
transmit. The ability of different lines to provide 
satisfactory parallel operation cannot be measured by 
any standard which -does not take account of all of 
these factors. It has been found from the writer's 
experience that a “synchronizing power” about equal 
to the kilowatt capacity of the smaller plant to be 
paralleled, for large turbine plants with load fluctua- 
tions of relatively small percentage of their capacity, 
and of 1.5 times the smaller plant capacity for mixed 
engine and turbine plants with relatively large load 
fluctuations, is about the least that a line can have to 
give satisfactory parallel operation. 

When the voltage per mile of transmission is high, 
line capacity, as determined by load and operating 
conditions at the two stations, rather than synchroniz- 
ing power, is the limiting factor; when the volts per 
mile is low, synchronizing power more often marks 
the limit, especially when the reactance is high and 
the load to be transmitted relatively small. The neces- 
sity of sufficient line synchronizing power applies 
equally whether generators or loaded synchronous 
motors are at the end of the line, but is unimportant 
in connection with synchronous condensers at the end 
of the line. 

The design of equipment for transmitting a block 
of power over a given distance at minimum cost must 
take into account the use of synchronous condenser 
capacity at the receiving end of the line. The con- 
denser is effective in raising the receiving voltage 
as well as in controlling the transmission power-factor, 
and materially reduces the amount of copper required 
in the line. The amount of condenser capacity which 
may be economically used depends on the power- 
factor of the load, the relation between the cost of 
line capacity and condenser capacity, and the react- 
ance resistance ratio of the line. Where this ratio 
is high, sufficient condenser capacity may be justified 
to produce a considerable leading component in the 
tie line current. In a line of given resistance, with 
the receiving voltage unregulated, the total cost of 
transmission increases slightly with the increase in 
reactance. 


Where synchronous machines of sufficient capac- 
itv, either condensers or generators, are installed at 
both ends of the line, the bus voltages of both stations 
can be maintained constant as the load transmitted 
over the tie line varies, by the creation of a wattless 
cross current, which increases as the load transmitted 
decreases. This wattless current, however, involves 
an additional cost in copper loss and ın the wattless 
generating capacity required to take care of it, which 
is small when the reactance resistance ratio of the line 
is sufficiently high, but which rapidly increases as the 
reactance decreases, and for low line reactances be- 
comes very important. 

This wattless cross current, which develops on light 
loads, can be materially reduced under certain condi- 
tions, by varying the voltages at the ends of the line 
through the use of transformer taps, by inserting 
additional reactance in the line at light loads, or, when 
the stations are tied together by several parallel lines, 
by cutting out one or more lines as the load decreases. 

The increase in the cost of transmission with con- 
stant bus voltages, caused by this wattless cross cur- 
rent represents the cost of eliminating the regulation 
of the tie line. The wattless cross current decreases 
as the reactance resistance ratio of the line increases, 
but the synchronizing power also decreases. Hence 
it will be generally found that the best design of trans- 
mission equipment for constant bus voltages is that 


-which makes the reactance of the line as high as is 


permissible for the synchronizing power required. 
With such a design, the cost of maintaining constant 
bus voltages—that is, of eliminating the regulation of 
the tie lne—does not amount to more than a few 
percent of the total cost of transmission and is a 
very small price to pay for the operating advantages 
gained. It must be remembered, however, that to 
obtain constant bus voltages at this slight cost, the 
installation of sufficient wattless capacity at the receiv- 
ing station is absolutely essential—a feature, unfor- 
tunately that is too often lacking in existing transmis- 
sion systems. ° 


COST OF 


CONDUIT AND TUNNEL CON- 


STRUCTION. 


Valuable Data Compiled by Commonwealth Edison Com- 
pany. 


By G. B. SPRINGER. 


Commonwealth Edison Company. 


While it is very difficult to give an accurate set of 
figures on the cost of conduit construction, due to the 
varying conditions in different cities, such as the cost 
of labor and material, character of soil, obstructions, 
etc., a fair average may be obtained which will be 
sufficiently close for rough estimates. 

The following costs are for conduit line complete, 
including manholes, but\ex¢luding? the cost of repav- 
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ing. Labor amounts to approximately 40% and mate- 
rial 60% of the total: 
No. a aeS 


ee eee ee ere E 30 

Me dade ta Sng el E esi art ia ae E ata ed Galas .23 
6. carb dnd tee E I E ben tats 21 
a steed isi gha dee sees eree wees 20 
12. ciestitovesdssnevereseoeminwes: .19 
lO- asus ea tr ENTAR ETNE AG 


For more accurate estimates the conduit and man- 
holes should be figured separately by the following 
costs, excluding manholes, repaving and cost of pipe: 


CoNDUIT. 

No. of ducts. Cost per duct foot. 
De aa. EA cere $0.20 
De ake Bil buloe Shp dtirn oO ORE aE LOW SS ALY 
| rr er FOr er Teer eS 10% 
Os ni. E PNE tein E E E 09% 
TO m Neto a ce ae Bake un eee ee aes 08% 
IO oaee awake el oecaee oss QT 

MAN HOLES. 
9. by a EE TOT $50.00 
E E D i E E 60.00 
A by: 5 itis eee sl tices eaten 70.00 
5 by O-fteessie i ore ee euseeaas 100.00 
5 by 6: ttisc entgudunwneecaieag se 115.00 
6 by 6 {tints as or se eecages 130.00 
6 by 7 ftv os remadon noes teen 145.00 
T OY TU Aiwwarersoet cle pews de wae 160.00 
T Dy O AG const enens esters A 175.00 
8 by Bibi sssocewedas cer ees 190.00 
9 by O Atacicaansaeceiacam sears 210.00 
LO“ by 10 fteccoxeinckoesetaedees 240.00 


To all of the above figures should be added the cost 
of repaving, which is borne by the company doing the 
work. 

The average cost-of repaving in large cities is 
shown by the following, the terms “in reserve’ and 
“out of reserve” used in some localities meaning that 
where a five-year guarantee is required by the city on 
new paving, the original contractor for the work shall 
do all repairing at figures fixed by the city. Where a 
pavement is out of reserve or the five-year guarantee 
has expired, the repaving may be done by the city or 
other contractors at prices fixed by agreement. 

——Price per sq. yd.— 


Kind of pavement. In reserve. Out of reserve. 


Granite block on macadam........ . $1.60 
Granite block on concrete......... 2.50 to $3.00 1.65 
Brick on macadam ..........+-+-+: 1.00 
Brick on concrete.......-..+---+5- 2.80 to 3.00 1.40 
Macadam, granite top..........-- 1.00 80 
Macadam, limestone top.......-.---- : 40 
Creosoted block ................. 3.00 to 4.00 2.50 
Asphalt: sscswse0stn ace eni ETEA 2 50to 3.00 $2.50 to 3.00 


The costs of conduit and manholes given are based 
upon the following unit costs of material and labor : 


First cost of conduit, per duct ft.............. eee eee eee $ .05 
Iron pipe for laterals, per duct ft............---..---- .20 
Brickwork, including labor and material, per cu. yd.... 13.00 


Concrete roofs, including labor and material, per cu. yd. 14).00 
Concrete bottoms, including labor and material, per 


Cl, DOs cc hie ee A TO SUR Oe eS 7.00 
Sewer connections, including labor and material, each.. 12.50 
Crushed limestone, per cu. yd......- eee eee ccc eee eee e ees 1.75 
Sand (torpedo), per cu. yd.....-. eee reece eee eee eee 1.75 
Sewer permits, each .........sssssssrrsrerrrrereerer 7.90 
Manhole frames and covers, cach.........----++- eee 18.00 
Backwater valves, each ......- 6. cee cece ee ee eee eee 3.29 
Sewer grates, each ...... ee eee eee eee eee eee ene 30 
Cement, per bbl........ cece eee cee eee nett tee ees 1.45 
Brick, per thousand ......... eee eee eee e ee eee e ees 8.00 
Angles, T-irons and I-beams, per Ib.........--.-.-++. » 05 
Labor, per hour.....--+- +--+ eeeee eee ee. ee ee ee 25 to 30c 
Storeroom charges on all materials furnished by the 

COMPANY 2... cece ee eee ee ree eee eee n en ee 1% 
Inspection (of total cOst)....-..-. see cece eee eee eens 4% 


Tunnels, like conduits, vary greatly in cost accord- 
ing to the kind of material through which they are 
driven and the difficulties encountered in building, but 
an average in the cost of eleven tunnels, four of which 
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were built in rock and the remainder in clay, gives a 
fair approximation of the cost of this work which may 
be used in estimating similar work. 
AVERAGE Cost or 6-Fr. ConcrETE TUNNELS PER LINEAL Foor, 


Tunnel in clay........ $24.00 Shaft in clay.......... $56.00 
Tunnel in rock........ 33.00 Shaft in rock...+...... 72.00 


SERVICEABLE DUCT-CLEANING TOOL. 


Sections of Gas Pipe Make Useful Appliance. 


When duct lines are washed out by the bursting 
of high-pressure water mains and similar causes, it 
frequently happens that the ducts in the adjacent un- 
damaged sections of dust become choked with débris 
for considerable length on either side of the break in 
the ducts. This clogging is usually more troublesome 
in the ducts not carrying cable, and may extend as 
far as the manholes. 

The accompanying illustration shows a useful form 
of duct-cleaning tool, that is light, easily transport- 


vld iron tna 
screwed fo fit 
Gollar 


ý Gas Poe 


Duct-Cleaning Tool for Removing Dirt From Clogged Ducts. 


able, occupies little space, is of long life, costs little, 
and can be made from material easily obtainable. 
This tool consists of sections of gas pipe, each section 
of convenient length, connected together by the ordi- 
nary gas coupling. The end of the tool may be varied 
according to the form of débris in the duct, and 
whether the débris is to be pushed ahead through the 
duct or drawn out in the direction it went in. For 
this latter purpose the tool point should be equipped 
with a hook, as shown at the bottom of the illustration. 
The end units should be of solid iron, because of the 
greater strength. 

A duct-cleaning tool made up of sections of gas 
pipe can be dismantled quickly and easily carted 
around; is built up rapidly and ts comparatively light 
for its strength. 


FEED-WATER TEMPERATURES AND FUEL 
SAVING. 


Speaking generally, 1% of fuel is saved for every 
11° rise in the feed-water temperature, provided the 
heat producing this rise in temperature would other- 
wise be wasted. Notwithstanding this, in many sta- 
tions heat is being thrown away which could easily 
be recovered for heating the water. The exhaust 
from at least a portion of a small auxiliary plant, 
should be directed through an oil separator, to the feed 
water tank, rather than to a condenser, until a maxi- 
mum temperature of, say, 200° F. is obtained. In the 
case of reciprocating engines, it is often more eco- 
nomical to give the feed water temperature first con- 
sideration, in preference to high vacuum. 


WOMEN AS STATION OPERATORS. 


Four women are employed as station operators by 
the Georgia Railway & Power Co., Atlanta, Ga. These 
women act as assistant operators in stations containing 
synchronous converters for railway service, and take 
readings of switchboard meters, watch the load. close 
circuit breakers and do general switching and syn- 
chronizing the rotariesr They have given entire satis- 
faction. 


February 22, 1919. 
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Estimators’ Association Described to Contractors — Cost 
Systems for Contractors—lIowa Contractor-Dealers Meet 


HOW THE ESTIMATORS’ ASSOCIATION 
CAN HELP ELECTRICAL CONTRACTORS. 


Aims and Intentions for Future Activities as Outlined 10 
Contractors at Recent Meeting. 


Although but slightly more than one year old, the 
Chicago Electrical kstimators’ Association has in its 
short existence risen to a prominent place in the elec- 
trical construction field. During this time it has de- 
veloped and introduced several plans and methods 
which have served to establish the contracting business 
on a firmer basis and standardize estimating. Among 
these achievements are the unit labor prices, chart ot 
overhead percentages and a set of practical estimating 
forms, 

At a recent meeting of the Association a brief 
outline of its purposes and aims was drawn up and 
several changes were made in the organization. Among 
the changes the principal one was the creating of a 
treasurer. Formerly no membership dues or initia- 
tion fees have been charged but it was found ad- 
visable to make a nominal charge in the future. Mem- 
bership is open to anyone in Chicago who does elec- 
trical estimating either as a hired estimator or a con- 
tractor who does estimating in connection with his 
contracting business. At this meeting the following 
oficers were elected for the coming year: President, 
Albert Uhl, Henry Newgard Electric Co.; secretary, 
E. S. Steiner, Beaver Electric Co.; treasurer, E. L. 
Morley, L. K. Comstock Co. 


FUTURE WORK OF ASSOCIATION. 


The future work of the Association as well as its 
value to the contracting business was brought out in 
an address delivered before the Illinois State Asso- 
ciation of Electrical Contractors and Dealers recently 
by John R. Smith, former secretary of the association. 

Estimating is truly the heart of the contracting 
business, for ultimate success depends upon this more 
than upon any other single item. Furthermore it is 
the most interesting phase of the work and one which 
readily lends itself to and needs developing. That a 
group of estimators meeting to study this subject is 
bound to be of great help to the contractor is not to 
be questioned and deserves the active support not 
only of the contractors themselves but of all interests 
affiliated with them. The question therefore is not 
whether an estimators’ association is needed but 
whether the Chicago Electrical Estimators’ Associa- 
tion is the one to be supported. 

This subject naturally resolves itself into three 
questions: First, what has this association already 
done for the contractors? Second, what are the future 
plans and expectations of the association? Third, 
how may the contractors’ associations derive the most 
benefit from the work already done and that which is 
contemplated ? 

The first question has already been answered. The 


value of the “labor unit” prices for electrical con- 
tractors has been proven, and further evidence of the 
value 1s shown by the manner by which they were re- 
ceived at the national convention in Cleveland. At 
the state convention in Peoria the association pre- 
sented a series of estimating forms which are now 
being used successfully in many places. An accurate 
method of determining overhead percentages has been 
introduced which has been accepted by many authori- 
ties as the greatest advance made in eliminating this 
source of trouble to the contractor. The latest devel- 
opment is a series of unit prices to be applied to extra 
work which may occur on contracts and which 
although not entirely complete are worthy of con- 
sideration. 

These results constitute but a small beginning for 
the work to be done. Even the subjects touched upon 
are by no means finished and when the great number of 
other subjects available and needing improvement are 
known this fact is easily realized. The association has 
outlined a few of these subjects upon which to direct 
its operations during the coming year. These are: 
Labor units for knob and tube work, overhead line 
construction, underground construction, transformer- 
room construction and = central-station installation 
work. These subjects offer plenty of work for all 
and merit the hearty co-operation of the various 
interests. 


How Tne Contractors May BENEFIT AND AID. 


The value to the contractor is evident. In the 
first place he and his estimators receive accurate in- 
formation on the various methods and improvements 
in estimating which help them immeasurably in their 
work. In addition, through the distribution and appli- 
cation of such information the contracting business 
will be placed on a much more substantial and stable 
basis which will undoubtedly serve to benefit the whole 
industry. 

To secure the least results, however, it is essential 
that the contractors co-operate in every possible way 
with the estimators and help them secure information. 
In the larger cities they should encourage and foster 
such associations by sending their estimators or, if 
they do their own estimating, go themselves to meet- 
ings at which these subjects may be discussed. If it 
is not advisable to form separate organizations, sec- 
tions of the local contracting associations should be 
formed to take up this work. This will add consider- 
able interest to the meetings, which in turn will tend 
to create a better feeling toward each other and per- 
haps serve to increase the membership. 

When this has been done a national organization or 
section could be established which would serve as a 
clearing house for the interchange of ideas and prove 
a great aid in gathering the necessary information. 
It is expected that the National Association of Electri- 
cal Contractors and Dealers will establish such a 
clearing house inthe, near futtre) 
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COST ACCOUNTING FOR ELECTRICAL 
CONTRACTORS. | 


Pacific Coast Firm Engages Expert to Introduce Cost 
System and Other Modern Business Methods. 


The importance of proper cost accounting is 
rapidly becoming recognized by the electrical contract- 
ing fraternity in nearly all parts of the country. In 
order to set an intelligent selling price in the con- 
tracting or merchandising branches of the business 
it is necessary to know exactly what are the actual 
costs of carrying on these or other lines of the busi- 
ness. For this reason the National Association of 
Electrical Contractors and Dealers has actively taken 
up the subject, as have a number of the state asso- 
ciations, notably Wisconsin, Massachusetts and the 
Pacific coast states. 

At least one enterprising electrical contracting firm 
has taken further action in this matter. The Jaggar- 
Sroufe Co., Portland, Ore., in anticipation of an ex- 
pansion of business, has engaged as business manager, 


Walter E. Conklin. 


Walter E. Conklin, whose past experience has been 
along lines of business efficiency, cost accounting and 
office management. Mr. Conklin is putting into effect 
a carefully developed system of accounting adapted to 
the electrical contracting business. 

Contractors in other portions of the country may 
find this a very appropriate time to put their houses 
in order for the oncoming resumption of general 
building, during which they may be so busy as to find 
little time to devote to the development of modern 
business methods, for absence of which their business 
may be seriously handicapped. There are available 
competent business experts for just this very service. 
Like the trained efficiency engineer in an industrial 
organization they can introduce methods of cost ac- 
counting, office and store record systems, and other 
efficiency ideas that will stop leaks and losses, and 
enable the contractor to know exactly what it costs 
him to conduct every department and to know just 
what his profit or loss really is. 


IOWA CONTRACTOR-DEALERS MEET. 


Many Topics of Interest Discussed at Des Moines Con- 
vention. Election of Officers. 


The Iowa State Association of Electrical Contrac- 


tors-Dealers held an interesting meeting at the Hotel 
Chamberlain, Des Moines, Iowa, Feb. 10-11. Officers 
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for the ensuing year were elected as follows: G. N. 
Holloway, Mason City, chairman; H. J. Ryan, Sioux 
City, treasurer; and F. Bernick, Jr., Oskaloosa, secre- 
tary. The executive committee consists of the above 
officers and E. N. Armstrong, Des Moines; A. C. 
Rohwer, Denison; Edward Kunkle, Davenport; and 
W. F. Fowler, Cedar Rapids. The banquet served 
at the Chamberlain Hotel was an enjoyable part of 
the program, as was also the “special entertainment’ 
provided by R. H. (Bob) Bloodgood, representing the 
Commercial Electrical Supply Company of St. Louis, 
Mo. Mr. Bloodgood is said to be a star entertainer 
and is not only a good electrician and a salesman 
among electricians but has rare entertaining ability 
to interest his brothers in the profession which he 
demonstrated on this occasion. 

The meeting was throughout an interesting and 
profitable one. The contractors and dealers believed 
the meeting to be one of the best ever held both from 
an educational and a-.financial standpoint. “All the 
latest kinks in the application of electricity were ex- 
plained by experts, said Mr. Holloway, the new 
president, “and we are returning to our several places 
of business with a new vision of the work of the 
electrician as a public servant.” The duty of the elec- 
trician upon the farm received especial attention at the 
meeting, the connection between the work of the elec- 
trician and the Iowa farmer who raises such good 
hogs, cattle and corn being carefully discussed. Ole 
Roe, state fire marshall, talked to the assembled elec- 
tricians upon “Property Conservation.” Other ad- 
dresses were Evan J. Edwards, Cleveland, O., on 
“Electricity on the Farms”; A. L. Rich on “Labor 
Costs,” and Ward Harrison, Cleveland, O., on ‘“Indus- 
Mr. A. H. Rich of the Electrical 
Equipment Company of Des Moines, welcomed the 
guests to Des Moines and was the toastmaster at the 
annual banquet. The meeting next year will also be 
held in Des Moines. 


PROFESSIONAL AND SPECIAL SECTION 
EXTENDS SERVICE, © 


Future Activities to be Directed Towards Reconstruction 
and Peace Needs. 


The Professional and Special Section of the United 
States Employment Service, formerly located at 299 
South La Salle street, has removed to new and more 
extensive quarters at 63 East Adams street, Chicago. 
This Section, formerly known as the Division of 
Engineering, will enlarge its service to include all 
kinds of professional and technical men and women. 

During the war this branch of employment did 
notable work in placing engineers and technical men 
in various branches of the war and the Government. 
Now its activities will be directed toward reconstruc- 
tion and peace needs. It will serve employer and 
registrant alike and will strive to place the best man 
in the place where he is most needed. No charge is 
made for this service. 

Engineers and professional men and women de- 
siring the services of the Professional Section are 
requested to write to the above address for registra- 
tion blanks. In order to secure quick service, appli- 
cants are advised to communicate with the branch of 
the Professional Service which has jurisdiction over 
their zone district. Those people living in Illinois, 
Indiana, Iowa. and surrounding territory should regis- 
ter with the, Chicago office) 


February 22, 1919. 


QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered, Questions should relate to electrical matters of 
any kind, Answers contributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published. 


Questions. 


No. 455.—RATES FoR ELECTRIC SERVICE DURING CONSTRUC- 
TION,—There are a large number of electrically driven con- 
struction devices which are only used temporarily during the 
course of construction or remodeling of buildings. Such 
apparatus includes hoists, floor polishers, small portable 
pumps, concrete mixers, etc. As they are only used for a 
short time, and usually by different contractors, considerable 
trouble has been experienced in establishing a definite 
equitable rate of charging for the service which they use. 
The installation of meters in such cases has been found un- 
satisfactory, as they are very liable to injury, and the total 
consumption of the apparatus is often less than the cost of 
installing the meter. Will some readers explain the methods 
by which a flat rate charge may be drawn up and also the 
methods followed in charging for service connections where 
such are necessary ?—H. J. W., Kokomo, Ind. 


No. 456.—“Fre_ptess” Moror.—I was called on to look 
over a newly rebuilt 10-hp., shunt-wound, 110-volt direct-cur- 
rent motor which had been recently installed and was not 
giving satisfactory service. While working on the machine, 
I found it was running with one side of the field coil wind- 
ing open. Not having a voltmeter handy, I disconnected the 
other connection between that coil and the next, thinking pos- 
sibly the held winding was grounded in one of ‘the four field 
coils. I continued to disconnect the held coils, one from the 
other, each time trying the motor until I had all the four 
field coils disconnected and the machine showed no bad 
effects whatever, but continued to run an &-hp. pump to 
which it was belted just as well as if the field coils were 
connected. This motor was bought for and is stamped 650 
rpm., constant speed, but runs at nearly 1500 under load and 
makes over 2000 tf belt comes off. Name plate is stamped 
“R hp. open” “10 hp. closed.” The machine is supposed to be 
a type CQ General Electric. Why will this motor develop 
nearly full horsepower with all field windings, open? Why 
does it run at excessive speed? Why does it run away when 
helt comes off? What does “open” and ‘‘closed” refer to?— 
F. G. H. Hairston, Ala. 


Answers. 


No. 453.—Series StTREET-LIGHTING SystemMs.—Recently I 
heard of a scheme for running series street lighting circuits 
without a constant-current regulator, but using a transformer 
of special type at each lamp post. What. advantage, if any, 
does this latter system possess? Has it been tried out and, 
if so, with what results?—M. D. E., Denver, Colo . 

Answer A.—The Pittsburgh Transformer Co., of 
Pittsburgh, Pa., employ a transformer with percent- 
age taps on the primary and capacity taps on ‘the 
secondary to transform from the standard distribution 
circuit to the series circuit. For current regulation a 
regulating coil is mounted in each lamp. This coil is 
connected in parallel with each lamp and operates on 
the principle of diverting current by means of bal- 
anced reactance. The advantages claimed are: No 
moving parts. no series film cutouts, no switchboard 
or tub regulator, high efficiency and high power- 
factor, ‘and constant current at all loads. The manu- 
facturers will undoubtedly furnish service perform- 
ances and the names of localities where the system 1s 
in use.— W. H. K., Evanston, JI. 


No. 454—GROU NDING Turee-Puase, Four-Wire Dis- 
TRIBUTION Systems.—lIn a city employing three-phase, four- 
wire distribution what is the best policy as regards the 
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grounding of transformer neutrals for single-phase trans- 
formers and for transformer banks connected for power? 
We have encountered difficulties from grounding the middle 
point of a three-phase bank and the single-phase transform- 
ers of a different phase, the grounds being on the low-voltage 
side.—P. T. W., Minneapolis, Minn. 

Inswer 4.—The usual practice of the largest 
companies operating three-phase, four-wire systems 1s 
to connect three-phase transformer banks with pri- 
maries in star and secondaries in delta, with the 
ground connection on the middle point of the second- 
ary of one of the three transformers; this gives less 
than full line voltage from any line to ground. If the 
middle point is not accessible, one of the lines 1s con- 
nected to ground. In cases where the secondaries are 
connected in star the proper point to be grounded is, 
of course, the neutral connection of the secondaries. 
Single-phase lines are grounded on the neutral in the 
usual manner and so long as there is no electrical 
interconnection between the single and three-phase 
secondaries there should be no difficulty in grounding 
each separately. There is a possibility that the trouble 
to which P. T. W. refers may be due to the trans- 
former connections ; when transformers are connected 
star-delta and the system neutral is connected to the 
primary neutral of the transformers the least unbal- 
ance in primary voltage will cause a heavy current to 
circulate in the closed circuit of the secondary wind- 
ings, often becoming sufficient to burn out the trans- 
formers or blow the primary fuses. This can be 
avoided by isolating the neutral of the transformer pri- 
maries from that of the system; then the neutral point 
will adjust itself to produce a balanced voltage in the 
secondary delta and there will be no interchange of 
current.—T. D. M., Chicago, Il. 


Answer B—During an extensive experience in 
operating four-wire, three-phase distribution systems 
with grounded secondaries I find that the best practice 
is to ground one side of the secondary of a 110-volt 
transformer and to ground the middle point of a 
three-wire I10-220-volt transformer. A three-phase 
bank of transformers can be grounded in one place 
only. and that preferably the middle connection of one 
of the transformers. Secondary grounding is used 
not only for protection against lightning but to insure 
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No. 454 —Showing How Grounding of Middle Point of One 
Transformer Gives Lowest Voltage to Ground. 


a customers’ installation from having any current- 
carrying part build up a high voltage against ground. 
Consequently the grounding point should be so chosen 
as to make the voltage from any conductor to ground 
a minimum value. The accompanying sketch illus- 
trates the point discussed. In order to eliminate cir- 
culating currents and to prevent accidental open-delta 
operation a three-phase, four-wire system should have 
the primary neutral grounded at the station only, and 
this neutral should not be connected in three-phase 
banks.—W. H. K., Evanston, Ill. 
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New Appliances 


Ironclad Switch—Cleat Receptacles—Farm Lighting Plant 
—Compact Oil-Testing Cup—Fan Construction Development 


New Square D Enclosed Switch 
Placed on Market. 


Extremely low price is an outstand- 
ing feature of the new switch, known 
as No. 96211, just put on the market by 
the Square D Co., Detroit, Mich. An 
investigation carried on by the com- 


New Square D Enclosed Switch No. 96211. 


pany disclosed the fact that there is an 
enormous market for a switch of this 
type. This fact has led to production 
of the switch in large quantities, re- 
ducing manufacturing costs and result- 
ing in a low selling price. The new 
switch is shown in the accompanying 
illustrations. 

This new switch is a 30-ampere, 125- 
volt switch using Edison plug fuses. 
The current-carrying parts are enclosed 
in a cabinet made of No. 16 gauge 
steel. The switch is operated by a han- 
dle on the outside of the box, which is 
equipped with a hasp so that the cover 
may be locked, preventing access to live 
parts by any except authorized persons. 
A lock-off device permits locking the 
switch in the “off” position when this 
becomes necessary. 


Showing 


Open, 


Door of Switch Box 
Interior. 


Considering the increasing demand for 
building equipment at this time and the 
strong appeal of the new type of switch, 
the Square D Co. anticipates that pres- 
ent facilities for manufacturing it will 
soon be outgrown. The new switch 


bears the combined fire and accident 
label of the Underwriters’ Laboratories. 


New Bryant Candelabra Cleat 
Receptacles. 


The device illustrated herewith, 
which is identified by catalog No. 612, 
is made with the regular spun copper 
screw shell and also with a shell of 
spring wire, which expands when the 
lamp base is threaded into it. The ten- 


sion of this spring wire is more than 
sufficient to eliminate the possibiiity of 
the lamp becoming loosened from con- 
tact when subjected to great vibration 


New Cleat Receptacles Without and With 
Spring Wire Locking Shell. 


and jar. The base of the tlock is 
molded composition of especially high 
grade and of the character that is ap- 
proved by the United States Navy, am- 
ply strong to withstand the most se- 
vere service, This is a particularly 
desirable receptacle for use where it 
is necessary to illuminate instruments 
such as are used on board vessels, in 
the cabs of railroad locomotives. etc. 
These devices are approved by Under- 
writers’ Laboratories and are made by 
the Bryant Electric Co., Bridgeport, 
Conn. 


Chain-Drive Plant for Farm 
Lighting and Power. 


The need for portable self-contained 
lighting sets by the army led to the de- 
velopment of a number of dependable 
types, one of which was the Marco 
chain-drive plant. It was tested and 
usel in considerable quantities by the 
At.crican Expeditionary Forces in 
France under the very severe conditions 
of active warfare. <A plant of this 
type has now been placed on the mar- 
ket for use in connection with farm 
lighting and power. 

This plant embodies a number of new 
features, one of which is that it is all 
mounted upon a single base. This 
makes for rigidity and makes the plant 
free from vibration and very compact. 
This compactness is secured by em- 
ploying a chain drive between the en- 
gine and dynamo. The use of the 
chain-drive was adopted after its suc- 
cessful. employment in automobile light- 
ing outfits. Not only does it secure a 
compact set but eliminates the losses 
through belt slippage. The ratio of the 
driving and driven sprockets is such as 
to permit the engine to be run at the 
relatively low speed of 800 r.p.m. and 
the generator at the speed of 1800 


r.p.m., which is a very suitable speed 
for dynamos. 

A special control unit is provided to 
make the charging of the battery prac- 
tically automatic and to secure the 
highly desirable method of giving the 
battery a tapering charge, that is, start- 
ing with heavy current and gradually 
diminishing as the charge proceeds. 
This method permits recharging of the 
battery in the shortest possible time 
and protects the battery from the in- 
jurious gassing-due to heavy current 
flow toward the close of the charge. 
This control unit is mounted on a panel 
on the front of the plant, as can be 
seen in the accompanying illustration. 
This control also protects the generator 
from overload or overvoltage. 

The engine is of the kerosene type 
and is mounted in such a way that it 
can be readily removed in about five 
minutes, mounted on any farming ma- 
chinery and sent into the field to oper- 
ate the binders, reapers, etc. The 
engine is rated 4 hp. and is of the air- 
cooled Marco type. The generator is 
rated at 1250 watts. A storage battery 
is provided as reserve and is made in 
two sizes, the first being suitable for 15 
20-watt lamps, and the second for 100 
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Marco Self-Contained Plant for Farm 
Lighting and Power Service. 


20-watt lamps. In either case the same 
engine and dynamo are furnished. 

Because of the possibility of using 
this outfit either for operating the gen- 
erator or by removal of the engine for 
direct mechanical drive of farm ma- 
chinery, this plant is called the Marco 
dual-power plant. It is manufactured 
oy the Marmon Chicago Co., Chicago, 
IH: ae. 


February 22, 1919. 


Oil-Testing Cup for Testing Small Vol- 
umes of Insulating Oil. 


Compact and Convenient Oil- 
Testing Cup. 


The only known satisfactory method 
of determining the insulating value of 
oil is to measure its dielectric strength 
by means of a spark gap immersed in 
the oil. Various devices requiring a 
comparatively large sample of oil and 
a rather high voltage for their suc- 
cessful operation have been used for 
this purpose. Consequently there has 
existed a distinct demand for a device 
that would give reliable indications witl 
a minimum volume of oil and with a 
relatively low testing voltage. A device 
for this purpose has been developed by 
the Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., and is 
shown in the accompanying cuts. 

This new design uses a molded con- 
struction, so that the cup proper is all 
in one piece and therefore is simple, 
rugged and compact. The second illus- 
tration shows this cup with electrodes 
removed and dismantled. The molded 
part contains two brass electrode bush- 
ings threaded to receive the packing 
gland. Back of each packing gland is a 
small amount of cotton packing, such as 
waste, which prevents oil leakage 
around the electrodes. The bearing 
surfaces are reamed to receive the elec- 
trodes: this, it is claimed, guarantees 
perfect fit and exact alinement. The 
electrodes are made from a cylinder 1 


View of Westinghouse Oil-Testing Cup Disassembled, 
Showing the Parts. 
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in. in diameter, threaded 
at one end to receive 
the locknut. Binding 
posts are placed on the 
outside end of the elec- 
trodes to attach the 
leads from the testing 
transformer. A steel 
feeler gauge for setting 
the gap at exactly 0.10 
in. is attached to one of 
the binding posts, when 
not in use. The device 
has a cup-shaped interi- 
or to contain the oil 
sample to be tested. and 
the construction allows 
thorough cleaning with- 
out disturbing the gap 
setting. The feeler 
gauge is concealed with- 
in a hole in one elec- 
trode. 

It is claimed that the 
whole testing cup is 
light, compact and verv 
convenient. It weighs 
only 614 Ib. net. with 
dimensions of &'% in. by 
4 in. by 434 in., and re- 


quires only a 4-ounce sample of oil. 


Notable Advance in Design of 
Westinghouse Fans. 


A notable advance has been made in 
the design of single-phase alternating- 
current induction motors for 12 and 16- 
in. fans. The new design gives a wider 
range of operating speeds than has 
hitherto been found possible even with a 
split-phase winding, which uses react- 
ance and resistance coils to secure a 
modified form of polyphase current, and 
requires considerable energy in the re- 
sistance and reactance coils without cor- 
responding gain in the efficiency of the 
motor. 

This new design, which has been per- 
fected by the Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 

a. uses a current transformer in the 
base of the motor in place of a choke 
coil. The starting winding is energized 
by this transformer and is jn circuit 
continuously, no centrifugal switch be- 
ing used. The design of this trans- 
former makes it possible to vary the 
speed of the motor within wide limits 
without sacrificing the starting voltage 
and therefore the starting torque, a dis- 
advantage found in most other types of 
single--phase motors. The primary of 
the transformer is in series with the 
main winding and the secondary in 
series with the starting winding. With 
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Westinghouse 12-in. Oscillating Fan. 


this connection the motor receives two 
separate currents with large phase dis- 
placement between them, which gives 
the necessary torque for starting the 
motor and little loss when running at 
full speed. The motor, by using a 
series transformer instead of a choke 
coil, is receiving two currents out of 
phase with each other, and consequently 
operates as a polyphase motor of a two- 
phase type. Such a motor possesses a 
torque at any speed down to zero, con- 
sequently the fan load may be operated 
at any point desired. 

The following shows a comparison of 
the performance of a 12-in. fan motor 
having series-transformer control and a 
similar one having choke-coil control: 


Transformer Control. 


Starting 

Sneed. Watts. Volts. 

High—1550 r.p.m....... 50 GA 

Medium—1300 r.p.m.... 39.5 70 

Low—1030 r.p.m........ 32 80 
Speed change—520 r.p.m. 

Choke Coil Control. 

Starting 

Speed. Watts. Volts. 

High—1645 r.p.m....... 45.5 56 

Medium—1510 r.p.m.... 40.0 x) 

Low—141S rD incase: 39 90) 


Main Winding. 
Starting Winding xs 


Green 
Red 


fj \) 


Diagram of Connections for Westinghouse New Induction 


Type Fan. 


Vol. 74—No. 8. 


OAE TT 


Latest Approved Fittings 


AAA AAA 


Cutout Bases, Cartridge Fuse.— 
Economy Fuse & Manufacturing Co., 
Chicago, Ill. ` 

Cutout bases made in two types, hav- 
ing contact clips and terminals either 
formed separately and connected by 
usual means or formed in single piece. 

“Economy,” 0-600 amperes, 250 volts, 
Catalog Nos. 3325-32 inclusive, 3335-38 
inclusive. 0-600 amperes, 600 volts, 
Catalog Nos. 5600, 5603, 5608-09, 5612- 
13. 

Branch tap straps for use in convert- 
ing above main line into branch cutout 
bases. 

“Economy,” 30 and 60 amperes, 250 
volts, Catalog Nos. 3436-45 inclusive. 

Listed Jan. 7, 1919. 


Elevator Control Appliance.—The 
Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis. 

Elevator car switch. 
14684. - 

Listed Dec. 20, 1918. 


Drawing No. 


Fixtures for Use with Gas-Filled 
Lamps.—Panama Electric Lamp Co., 
a North Dearborn street, Chicago, 

Listed Jan. 9, 1919. 


Internal-Combustion Engine, Elec- 
tric Plant.—Domestic Engineering 
Co.. Dayton, Ohio. 

“Delco Light.” Non-automatic-start- 
ing internal-combustion engine, and di- 
rect-connected electric generator, con- 
trol apparatus and storage hatteries for 
small isolated stationary installations. 
Gasoline engine (standard stationary). 
Gasoline storage outside and under- 
ground. Electric control automatically 
stops engine when battery is fully 
charged. Rating: generator 3 kw., 32 
and 120 volts. 

Listed Dec. 4, 1918. 


Plug-Fuse Casings. — Fconomy 
Fuse & Manufacturing Co.. Chicago, TI. 
“Economy.” Fuse casings for use in 
plug fuse cutout bases with standard 
cartridge enclosed fuses. 0-30 amperes, 
125 volts, Catalog No. 2598; 31-60 am- 
peres, 250 volts, Catalog No. 2599. 
Listed Jan. 7, 1919. 


Rosettes, Fuseless.— Bryant Elec- 
tric Co., Bridgeport, Conn. 
“Junior,” Cataloe No. 6ll. 


Listed Jan. 22, 1919. 


Switch Boxes.—Steel City Electric 


Co., 1207 Columbus avenue, Pitts- 
burgh, Pa. 
“Steel City.” Sheet steel, single 


and gang-type boxes for mounting 

switches and plug receptacles. 
Flexible tubing pattern, Catalog 

Nos. 756, 760, 810, 811. 815. 816. 
Listed Sept. 3, 1918. 


Switches, Automatic—Pressure-Op- 
erated Type.—United Pump & Power 
Co., Milwaukee, Wis. 

Automatic switch consisting of cop- 
per contact switch operated by springs 


The electrical fittings listed and 
described in this department have 
been approved by the Under- 
writers’ Laboratories, Incorporat- 
ed, after examination and tests 


conducted under standards of the 
National Electrical Code as rec- 
ommended by the National Fire 
Protection Association. 


and levers actuated by pressure varia- 
tion on diaphragm within chambers at- 
tached to switch base; designed to 
automatically control apparatus for 
maintaining desired air pressure. 


Type K-1, a.c. Ratings, 12 amperes, 
220 volts or less; 6 amperes, 440 or 550 
volts. 

Type K-2, d.c. 
600 volts or less. 

Type K-3, d.c. 
220 volts or less. 


Ratings, 6 amperes, 


Ratings, 12 amperes, 


Type L-1, a.c. Ratings, 12 amperes, 
220 volts or less. 
Type L-3, d.c. Ratings, 17 amperes, 


920 volts or less; 11 amperes, 600 volts. 


Type L-4, d.c. Ratings, 30 amperes, 
2920 volts or less. 
Type L-5, d.c. Ratings, 38 amperes, 


220 volts or less. 
Type L-6, d.c. 
2990 volts or less. 
Listed Jan. 21, 1919. 


Ratings, 47 amperes, 


Switches, Automatic — Pressure- 
Operated Type.—United States Air 


Compressor Co., 6526 Carnegie ave- 
nue, Cleveland, Ohio. DNN 
Automatic switch consisting of 


copper contact switch operated by 
springs and levers actuated by pres- 
sure variation on diaphragm within 
chambers attached to switch base; 
designed to automatically control 
apparatus for maintaining desired air 
pressure. 114 hp., 250 volts, Model 
H-2. 

Note: This device is rated standard 
as being in compliance with require- 
ments of the National Electrical 
Code. This rating is to be under- 
stood as indicating that in its con- 
struction the electrical fire hazard 
has been reduced to an acceptable de- 
gree. It is not to be construed as 
acceptance of device for use in con- 
nection with automatic . sprinkler or 
similar fire-protective equipments, 
for which services its merits have not 
been investigated. 

J.isted Oct. 21, 1918. 


Switches, Enclosed.—The Cutler- 
Hammer Manufacturing Co., Mitwau- 
kee. Wis. 

“C-H” with standard squirrel-cage 
motors: 110 volts, 3 hp.; 220 volts, 5 
hp.: 440-550 volts, 5 hp. 

With high-torque squirrel-cage mo- 
tors: 110 volts. 4 hp.: 220 volts, 714 
hp.: 440-550 volts, 15 hp. 

Listed Sept. 16, 1918. 


Switches, Pendent. — The Arrow 
Electric Co., Hartford, Conn. 

“Arrow E.” Single-pole. Push. 
Catalog Nos. EM-801 to EM-817 in- 
clusive, EN-801 to EN-817 inclusive, 
6670-82 inclusive. i 

Listed Oct. 24, 1918. 


Switches, Surface. — The Bryant 
Electric Co., Bridgeport, Conn. 

Ceiling switches—adaptations of 
standard “Bryant” or “Perkins,” pull- 
socket mechanisms. 

“New Wrinkle” base, Catalog No. 
aoe ng rings, Catalog Nos. 


Listed Oct. 10, 1918. 


Switches, Surface—The Hart & 
Hegeman Manufacturing Co., 342 
Capitol avenue, Hartford, Conn. 

“H. & H.” Single-pole. Catalog 
Nos. 3774-75. 

Three-way, Catalog No. 53. 

Listed Nov. 14, 1918. 


Wire—Portable Flexible Cord for 
Electric Heaters—Canada Wire & 
Cable Co., 2410 Dundas street West, 
Toronto, Ont., Can. . 

Marking: Red and black thread 
cabled with copper strands. 

Tag on coil to read: “National Elec- 
trical Code Standard.” 

Listed Dec. 17, 1918. 


Wire—Portable Flexible Cord for 
Electric Heaters—Rome Wire Co.. 
Rome, N. Y. 

Marking: Yellow and green thread 
together and laid parallel with con- 
ductor between rubber insulation and 
braid. 

Listed Dec. 24, 1918. 


Wire, Rubber-Covered.—The Whit- 
ney Blake Co., 1185 Dixwell street, 
New Haven, Conn. 

Marking: One uncolored thread run- 
al parallel between insulation and 

raid. 


Listed Dec. 31, 1918. 


Wire, Rubber-Covered Fixture.— 
National Metal Molding Co., Fulton 
building, Pittsburgh, Pa. 

Marking: One black and one yellow 
thread in braid. 

Listed Jan. 10, 1919. 


Wire—Slow-Burning. — Eugene F. 
Phillips Electrical Works, Ltd., De 
cers and Marmier streets, Montreal. 

an. 


Marking: One green thread in outer 
braid. 

Tag on coil to read: “National 
Electrical Code Standard.” i 

Listed Jan. 10, 1919. 

Wires — Slow-Burning Weather- 


proof.— Eugene F. Phillips Electrical 
Works, Ltd., De Gaspe and Marmier 
streets, Montreal, Can. 

Marking: One green thread in outer 
braid. 

Tag on coil to read: 
Electrical Code Standard.” 

Listed-Jan: #), 1919. 


“National 
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Trade Activities 
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Capital Electric Co. Holds Sales Convention — Beckwith 


Machinery Opens Cleveland Office — Special Literature 


Penn Storage Battery Co., Pitts- 
burgh, Pa., has completed negotia- 
tions for leasing of the building at 
5950-54 Baum boulevard for a new 
service station. The structure will be 
equipped to provide departments for 
the adjustment and repair of bat- 
teries, with the entire second floor 
equipped with the latest electrical ma- 
chinery for testing, etc., and the in- 
stallation of a complete starting and 
lighting plant. 

Walter N. Polakov & Co., Inc., 
31 Nassau street, New York City, has 
entered the engineering field as con- 
sultant in power production, meth- 
ods, industrial investigations, labor 
problems, scientific record systems 
and production accounting. Walter 
N. Polakov, a prominent consulting 
engineer, heads the new company. 
Associated with him on the staff of 
the new organization are a number 
of capable engineers. 


Roseberry-Henry Electric. Co., 
Grand Rapids, Mich., for many years 
in the retail electrical business, has 
established a wholesale department, 
and will cover the western Michigan 
territory. The company carries the 
tollowing well known lines of electric- 
al equipment: General Electric, West- 
inghouse, Trumbull safety switches, 
Simplex wires and cables, and others. 
It specializes in industrial lighting, 
having recently equipped the Wolver- 
ine Brass Co. and the Luce Furniture 
Co. additions. The repair department 
will continue as formerly, giving serv- 
xe in any part of the state. 


Capital Electric Co., Salt Lake City, 

Utah, recently ‘held a very enthusias- 
tic three-day sales convention, attend- 
ed by managers, heads of depart- 
ments, salesmen and others connected 
with the electrical industry. The 
meetings, which took place in the 
salesrooms of the company, were 
punctuated with stirring and vitaliz- 
ing remarks by various department 
heads and all the phases of the elec- 
trical appliance industry and the man- 
ufacturing and selling of automobile 
accessories were discussed with a 
view of creating a broader under- 
standing of the purposes and possibil- 
ities of the Capital Electric Co’s. op- 
erations and the better understanding 
hy all concerned of the business in 
general. Several manufacturers of 
electrical appliances and automobile 
supplies sent members of their or- 
ganizations or special representatives 
to attend the meeting and some very 
instructive addresses were made. The 
Capital Electric Co. was organized by 
R. W. Nichol about ten years ago and 
its phenomenal success during this 
time is to be attributed to the insti- 
tutional and efficiency creating meth- 
ods as exemplied by Mr. Nichol in 
this annual sales meeting of the com- 
pany. 


Charles Polacheck & Brother Co., 
Milwaukee, Wis., has issued an eight- 
page supplement No. 20, illustrating 
some advance designs from its new 
general catalog No. 27, which will be 
ready for distribution in the Spring. 
The company also announces the or- 
ganization of a department of chande- 
lier parts and supplies and expects to 
issue catalogs covering this material. 


Maynard Electric Steel Casting Co., 
Milwaukee, Wis., recently installed a 
three-ton Moore electric furnace, in 
addition to the Rennerfeldt furnace 
in its new foundry building and other 
new equipment, including an elec- 
trict crane. The capacity of the plant 
is about 500 to 600 tons of steel cast- 
ings per month. The Maynard com- 
pany was organized in 1912, operating 
at that time only a %-ton Renner- 
feldt electric furnace and transacting 
business in very modest quarters. In 
1917 the company underwent a change 
in organization, the controlling in- 
terest having been acquired by Syl- 
vester J. Wabiszewski and conducted 
under the management of Frank Wab- 
iszewski, and since that time has 
greatly increased its facilities and 
witnessed a steady increase in busi- 
ness. j 


Vaughn & Meyer, Milwaukee and 
Wausau, Wis., and Charles L. Pills- 
bury Co., Minneapolis and St. Paul. 
Minn., have issued a well illustrated 
brochure entitled “Engineering the 
Universal Factor.” This unique pub- 
lication sets forth the possibilities of 
effective co-operative engineering ser- 
vices as they may be rendered through 
the co-operation of consulting engi- 
neering firms and particularly by the 
two firms mentioned. A brief his- 
tory of the two organizations is given 
and organization charts are shown 
that give a good idea of the wide 
range of activities for which this joint 
organization is ready to undertake 
engineering service. Among the 
branches of engineering mentioned 
are the following: Industrial, civil, 
mechanical, hydraulic, electrical, heat- 
ing and ventilating, refrigerating, 
sanitary illuminating, safety, inspec- 
tion, commercial, utility, engineering 
appraisals, commercial testing, expert 
testimony, etc. A large number of 
illustrations are shown of some of the 
projects on which the two firms have 
been engaged. Through other co- 
operative arrangements the appraisal 
work and commercial testing of the 
joint organization are carried out. 
One of the ideas set forth in the 
brochure is to show that a large or- 
ganization such as this can co-or- 
dinate the numerous factors which 
enter into the preliminary study. de- 
sign, execution and operation of large 
engineering projects. This engineer- 
ing organization has adopted a new 
symbolic emblem which will be used 
to identify its work. 


White Bros. have opened a new 
electrical contracting business and 
salesroom for electrical fixtures at 
Urbana, Ill. H. C. White, one of the 
members: of the firm, was formerly a 
salesman for the Western Electric 
Co., of Chicago. 


. F. Daum, manufacturer of re- 
fillable fuses for electric light and 
power, Pittsburgh, Pa., is sending out 
a circular listing a number of Daum 
fuses, including Type “B,” Type “E” 
or knife blade, street car, midget and 
auto fuses. The Daum fuse is claimed 
to be the original renewable fuse, de- 
signed to provide utmost safety, af- 
fording all the advantages of the old 
style cartridge fuse, with the addition 
of economy and convenience in refill- 
ing. 

Beckwith Machinery Co., Pitts- 
burgh, Pa., has opened an office and 
warehouse in Cleveland at 1227 West 
Ninth street, to serve Ohio and the 
surrounding territory more efficiently. 
The new branch will carry a complete 
stock of mine, mill and construction 
equipment, including hoisting engines, 
electric hoists, derricks and derrick 
fittings, engines and boilers, etc. E. 
G. Stoner. who will be in charge of 
the Cleveland office, was formerly in 
the Pittsburgh office. He has been 
identified with the company of which 
J. S. Beckwith is president and latter- 
lv was its sales engineer. Mr. Stoner 
will be assisted by C. Z. Dally, who 
formerly had charge of city sales in 
Pittsburgh. 


Crescent Belt Fastener Co., 381 
Fourth avenue, New York, has just 
issued a new bulletin covering “The 
Crescent Principle of Belt Joining,” 
which summarizes in short, compact 
phrases the reasons why many of the 
largest industrial plants in the coun- 
try are standardizing Crescent belt 
fasteners throughout. This bulletin 
also contains a ready-reference serv- 
ice chart by means of which a super-- 
intendent, a belt man or machinist 
can instantly determine the correct 
type of belt fastener to use for any 
condition of work. One of the most 
important lessons learned from the 
war is that industrial man power must 
he conserved and workers continually 
kept productive: and all hazards 
which would even temporarily impede 
the efficiency of the worker must be 
eliminated. The delays, production 
losses and the high cost of stoppage 
caused by breaking helt joints, let 
alone the inconvenience and difficulty 
of repair and the damage to the belt, 
are a serious problem in industrial 
plants and it is here that the Crescent 
belt fastener has stepped in and done 
much to alleviate the situation. Copies 
of this bulletin and service chart may 
be obtained by writing to the Cres- 
cent Belt Fastener Co., service de- 
partment. 
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Current News 
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Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


_ Boston, Mass.—The United States 
Government, First Naval District, has 
made announcement that plans are 
under way for the establishment of a 
chain of radio stations, approximately 
30 miles apart, along the Atlantic 
coast. 


Fitchburg, Mass.—Fitchburg Gas & 
Electric Light Co. has recently placed 
into effect increased rates for serv- 
ice. 

Marlboro, ‘‘Mass.—Marlboro Elec- 
tric Light Co. is understood to be 
planning for improvements in its lo- 
cal plant to facilitate operations and 
provide increased service to the mu- 
nicipality. | 


Winchendon, Mass.—The Board of 
Education is said to he considering 
plans for the installation of a new 
heating system in the Tucker school 
building. 


Brooklyn, N. Y.—Vlans are under- 
stood to be under consideration by the 
Bedford Board of Trade for extensive 
improvements in the electric street- 
lighting systems in Nostrand avenue 
and Fulton street, in the Bedford sec- 
tion. 


Buffalo, N. Y.— Ross Heater & Man- 
ufacturing Co., Forrest avenue, manu- 
facturer of heating equipment, etc., is 
considering plans for the construction 
of a one-story addition to its plant, 
brick and steel, about 50x75 ft.. at 
Forrest and West avenues. 


Buffalo, N. Y.—Buffalo General 
Electric Co. has recently made an- 
nouncement, using space in the local 
dailies, etc., that following the re- 
moval of all restrictions on the use 
of electric energy, power for factory, 
stores, homes, etc., is available in un- 
limited quantities. 


Creedmoor, L. I.. N. Y.—In con- 
nection with plans now being con- 
pleted for the erection of a group of 
hospital buildings by the State Hos- 
pital Commission, to be located at 
Creedmoor, half way between Ja- 
maica and Garden City. considerable 
new electrical equipment will be re- 
quired. The new institution will be 
aħliated with the Brooklyn Hospital 
for the Insane. 


Kingston, N. Y.—tHudson Power 
Corporation, afħliated with the King- 
ston Gas & Electric Co., East Strand 
street, is understood to be arranging 
plans for the construction of a large 
power plant on the Walkill river in 
the vicinity of New Rifton. N. Y. The 
J. G. White Engineering Corporation, 
43 Exchange place, New York, is en- 
gineer for the company. 


Mohawk, N. Y.—W. W. Wother- 
spoon, Superintendent of Public 
Works, Albany. is arranging plans 


for the construction of hydraulic pow- 
er plants along the barge canal (barge 


canal contract No. 176). Frank M. 
Wiliams, Telephone building, Al- 
bany, is state engineer and surveyor. 


Niagara Falls, N. Y.—Union Car- 
bide Co. plans the erection of an elec- 
tric switching station estimated to 
cost $45,000, 


Salamanca, N. Y.—The city has 
completed plans for the installation 
of an engine of 359 hp. capacity in 
the municipal lighting plant on Wa- 
ter street. It is expected that the 
new unit will be ready for operation 
early in March. 


Sangerfield, N. Y—The Public 
Service Commission has granted ap- 
proval to the application of the Wa- 
terville Gas & Electric Co., Water- 
ville, for permission to construct and 
operate an electric lighting system 
from Waterville to the town of San- 
gerfield. The company has been 
granted a franchise by the town cotn- 
cil. 


Thiells, N. Y.—Until March 4 the 
Board of Managers of Letchworth 
village, Thiells, located at 7 Wall 
street, New York, will receive bids 
for the installation of a new central 
heating plant at the local site. Frank 
A. Vanderlip is president of the board. 
It is understood that the board is 
now arranging plans to call for bids 
at an early date for the erection of a 
large new addition to the power plant 
and the installation of a quantity of 
new power house equipment. the en- 
tire work being estimated to cost ap- 
proximately $300,000. Lewis F. Pil- 
cher, State Architect, Capitol build- 
ing, Albany. 


- West Haverstraw, N. Y.—The 
board of managers of the New York 
State Hospital for the care of Crip- 
pled and Deformed Children is ar- 
ranging plans for the installation of 
an electric-lighting system for the 
grounds at the institution. Request 
for an appropriation of $2000 to pro- 
vide for the work has been made. 


Bordentown, N. J.—The city com- 
mission has adopted the budget ar- 
ranged for the maintenance of mu- 
nicipal operations for 1919. Included 
in the appropriations is the sum of 
S400, to provide for the operation of 
the electric street-lighting system 
during this period. 


Tersey City, N. J.—Pennsylvania 
Railroad recently awarded a contract 
to the W. W. Farrier Co.. 44 Mont- 
gomery street, for improvements in 
the power plant at its local properties. 
including the recovering of the power 
and heating lines. 


Newark, N. J.—The Public Service 
Corporation has tiled with the Secre- 
tarv of State an amended certificate 
of incorporation providing an increase 
in its authorized canital stock. The 
state's fee for the filing of the cer- 
tificate was $10 M020. The capital stock 


has been increased from $50,000,000 
to $100,000 000, 


Newark, N. J.—The city has dis- 
posed of bond issues for $500,000 and 
$300,000 for the development of the 
watersheds at Wanaque and Pequan- 
nock, respectively. In connection 
with the proposed work, large quan- 
tities of electrical equipment will be 
required. 


Paterson, N. J.—Fire on Feb. 10, 
originating in the plant of the Comet 
Light Co., 23 Main street, caused a 
damage estimated to total $30,000. 
The damage to the plant of the 
Comet company totaled $10,000. 


Trenton, N. J.—Journeymen elec- 
tricians and helpers engaged in the 
Trenton section have been on strike 
for an increase in wages to &7!% cents 
per hour. It is understood that at a 
conference of electrical contractors a 
proposal was made to pay a price of 
Ta cents per hour, which was re- 
fused by the strikers. 


Allentown, Pa.—In connection with 
the proposed construction of a new 
municipal lighting plant at the pump- 
ing station, to utilize excess boiler 
capacity now available, the city com- 
mission has retained Frank Koester, 
50 Church street, New York. consult- 
ing engineer, to investigate as to the 
advisability of adhering to this plan. 


Meadville, Pa.— Meadville Malleable 
Tron Co. has awarded a contract to 
the Harper Building & Lumber Co. 
for the construction of a new one- 
story power plant at its works, about 
45x50 feet. The structure is estimated 
to cost $10,000. 


a 
Oil City, Pa—Plans are under con- 
sideration by the city for the con- 
struction of a one-story boiler plant 
addition to be used for municipal pur- 
poses, estimated to cost $5,000. RB. 
B. Weber is engineer. 


Philadelphia, Pa.— Philadelphia Co. 
has arranged for the issuance of 
three-year 6% gold notes for $10,000.- 
000. It is understood that a portion 
of the proceeds will be used for pro- 
posed expansion. 


Philadelphia, Pa—J. Kyle Dudley 
has filed plans for the construction of 
a one-story boiler plant and engine 
room addition at Frankford avenue 
and Worrell street. 


Philadelphia, Pa.—Department of 
Wharves and Docks has awarded a 
contract to M. H. McCloskey. ir, 
1620 Thompson street, for the coan- 
struction of a new pumping station, 
tank house and water tower. (Speci- 
heations 8682) to cost $15,567, 


Philadelphia, Pa.— Bureau of Yards 
and Docks, Navy Department, is hav- 
ing plans prepared for the construc- 
tion of a one-story brick substation 
(Specification 3T98) at Piers A and B 
at the Leayue Island Navy Yards. 
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Pittsburgh, Pa.—The city engineers 
are preparing plans for the construc- 
tion of the proposed subway system 
which will be about one and ‘one-half 
miles in length, and is estimated to 
cost a total of about $6,000,000, 


Sayre, Pa—Sayre Electric Co. is 
making rapid progress on the instal- 
lation of new boiler equipment at its 
plant, and it is proposed to inaug- 
urate operations at an early date. 


Torrance, Pa.—The Board of Trus- 
tees of the Western State Hospital 
for the Insane is arranging plans for 
the construction of a hospital group, 
to include a large power plant, me- 
chanical laundry and auxiliary struc- 
tures. The entire work is estimated 
to cost $2,000,000. Samuel S. Richard, 
Altoona, is chairman of the board. 


Villa Nova, Pa.—Philadelphia & 
Western Railway Co.. Upper Darby. 
is making rapid progress in the con- 
struction of two electric substations 
located at Villa Nova and Beech- 
wood. The structures are estimated 
to cost $20.000 each. H. P. Friend, 
Boyer Arcade, Norristown, ts the con- 
tractor. 


Newcastle, Del.—It is reported that 
plans are under consideration by the 
city ror the floating of a bond issue 
for $150,000 to be used for light and 
Water purposes. 


Beckley, W. Va.—Virginia Railway 
Co. has awarded a contract for the 
construction ot a new local power 
plant. designed to furnish electric 
energy from Elmore to Clarks Gap. 


Fulton, W. Va.—West Virginia 
Traction Co. is making rapid prog- 
ress in improvements at its local 
pumping station, following serious 
breakage. It 1s understood that oper- 
ations will be inaugurated in about 
two weeks. 

Spartanburg, S. C.—The city has 
completed plans for the installation 
of a new “white way” type street- 
lighting system on South ° Liberty, 
North Church. Main and other 
streets. John F. Floyd is mayor. 


Spartanburg, S. C.— Manufacturers 
Power Co. has recently completed 
the construction of a transmission 
system trom its hydroelectric plant 
on the Green river, near |Tenderson- 
ville, to Spartanburg. 


Savannah, Ga.—The plan of install- 
ing two additional electric pumps in 
the water system is being consid- 
ered by the water committee of the 
city council, A conference of the 
committee was held and the advant- 
ages of such an addition to the system 
were discussed and types of pumps 
with their cost were studied. If the 
pumps are purchased it is proposed to 
have them installed in the east side 
section and in the Chatham Crescent 
section. 


Blountstown, Fla.—The city con- 
templates bond issue for improve- 
ments, including electric light and 
waterworks system. Address W. P. 
Fields. city attorney. 


NORTH CENTRAL STATES. 


Cleveland, Ohio.—Electrical Man- 
ufacturing Co.. 112 Hamilton avenue. 
recently acquired the old plant of the 
Richard Auto Manufacturing Co. and 
will remodel the plant for its own 
use. 


ELECTRICAL REVIEW 


DATES AHEAD. 
Minnesota Flectrical Association. 
Annual convention, St. Paul, March 
18-20. Secretary-treasurer, F. C. Hoff- 
man, St. Paul, Minn. 


Society of Industrial longineers., 
National conference, New York City, 
March 15-21. Secretary, Irving <A. 
Berndt, 327 South La Salle street, Chi- 
cago, Ill. 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Ptister, Mil- 
waukee, Wis., Mareh 24-28. State sec- 
retary, John A. Piepkorn. 105 Syca- 
more street, Milwaukee, Wis. 


Wisconsin Electrical Association. 
Annual meeting, Milwaukee, Mareh 
1-27 Secretary, J. P. Pulliam, 140% 
i National Bank building, Milwau- 
ee. 


Tri-State Water and Light Associa- 
tion. Annual meeting. Greenwood, S. 
C., April, Secretary-treasurer, W. F. 
Steiglitz, Columbus, S. C. 


National Fire Protection Association. 
Annual meeting, Ottawa, Ont., May 
6-8. Secretary-treasurer, Franklin H. 
Wentworth, 87 Milk street, Boston, 
Mass. 


American Society of Mechanical En- 


gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice. 29 West 39th 
street, New York City. 

Ohio Electric Light Association 
Annual meeting, Cedar Point. Ohio. 
July 15-15. Headguarters, Breakers 
Hotel Secretary, D. L. Gaskill, Green- 
ville, Chio. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention. 
St. Louis, Mo., September, 1919, Sec- 
retary, John F. Kelly, Empire building, 
Pittsburgh, Pa. 


Milford, Ohio.—The Rock county 
board of supervisors have under ad- 
visement the erection of a hydroelec- 
tric power plant, 104x116 ft. in size. 


Ft. Wayne, Ind.—The city is ar- 
ranging plans for the construction of 
a new dam across the St. Joe river, 
and the erection of a filtration and 
purifying plant for the waterworks, 
the entire project being estimated to 
cost £500,000, It is understood that 
bonds for this amount will be issued. 


Gary, Ind.—TVhe manufacture of the 
O. K. Giant battery by the O. K. 
Giant Battery Co., recently organized 
is looked upon as an important new 
business in Gary. It is planned to 
manufacture a standard dry cell of 
superior quahty which will sell at re- 
tail at one dollar. Itis said that plans 
are being drawn for a 100x200 fl., two- 
story brick building to cost $50,000. 


Loogootee, Ind.—This city has 
purchased the electric lighting plant, 
the consideration being $7,000. It 
was formerly owned by business men 
of Petersburg, Ind. The plant was 
moved from Petersburg to Loogootee 
when the 24-hour current at Peters- 
burg was placed in service. 


Moran, Ind—Flectric light and 
rower service will be given Moran 
hy a new company just incorporated 
for $25.000 by Nicholas E. White, 
John C. Weida and J. White. The 
company will build a plant and extend 
service over the town. 


Seymour, Ind.—The Indiana Pub- 
lic Service Commission has _ notitied 
Harry Findley, city clerk, that the 
netition fled by the Interstate Public 
Service Co.. asking for a surcharge 
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on electric rates, has been dismissed 
at the request of the petitioners. The 
company had asked for the right to 
make an additional charge of 25% on 
electric current used for lighting pur- 
poses and a 50% increase in power 
service. 


Shelbyville, Ind—The Shelby 
County Board of Commissioners has 
taken bids for the erection of a new 
power plant at the Shelby County 
Hospital, in connection with other 
proposed work, to include electric 
wiring and the instalation of a new 
heating system. The low bid was 
submitted by the Sanborn Electric 
Co., Indianapolis. 


Shelbyville, Ind.—A company is Dbe- 
ing formed to utilize the water power 


at St. Paul, Ind., to generate elec- 
tricity. This follows an investigation 
made some years ago by Purdue 


University, which found that the nar- 
row channel of Flat Rock river at 
St. Paul was suggestive of water 
power development. The engineers 
advised the construction of a concrete 
dam 280 ft. long across the top and 
35 ft. high. 


South Bend, Ind.—Bingham Elec- 
tric Co., dealing in electrical supplies, 
is a new business house in South 
Bend. It has been incorporated un- 
der state law by George M. Platner, 
Ralph Bingham and C. E. Rogers. 


Bushnell, Il.—North McDonough 
Light & Power Co. has received per- 
mission from the Illinois Public Utili- 
ties Commission for the construction 
and operation of an 11,000-volt, single- 
phase, electric transmission line from 
Blandinsville to Good Hope: for the 
construction and operation of a dis- 
tribution system in the village of 
Good Hope: and for the selling of 
electrical service in the village of 
Good Hope and between Good Hope 
and Blandinsville. The company is 
also authorized to issue $10.000 of its 
capital stock, consisting of 100 shares 
at a par value of $190 each. The 
company was also permitted to en- 
gage in a contract with the Western 
Illinois Utilities Co. for the purchase 
and sale of electrical energy. 


Cairo, Ill.—Cairo Railway & Light 
Co. has ordered a 2000-kw. turbine 
generator from the General Electric 
Co. 


Chicago, Ill.—North Shore Elec- 
tric Co. will purchase the Milwaukee 
Sheboygan line and will make im- 
provements and extensions. Address 
General Manager M. C. Klaus, 1424 
North Clark street. 


Chicago, Ill.—The Illinois Public 
Utilities Commission has granted the 
Commonwealth Edison Co. authority 
to enter into an electric conversion 
service at various substations in the 
city of Chicago. 


Jacksonville, Ill—Jacksonville Rail- 
way & Lieht Co. has been authorized 
to issue $123,900 of preferred capital 
stack by the Illinois Public Utilities 
Commission, 


Hillsdale, Ill.—Hillsdale. Silvis and 
other communities will be supplied 
with electric light and power bv the 
Rock River Valley Light & Power 
Co.. of Hillsdale. An electric light 
plant will be installed at Hillsdale. 
As there. are 150 subscribers to the 
capital stock sof $20,000, it is evident 
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that a laree number of people wish 
the service. Those incorporating the 
company are Clarence Britzer, Frank 
Wake and Fred Frels. 


Kankakee, JTlL—Illinois Light & 
Power Co. is having surveys made for 
constructing power dam near the Pa- 
lisa dam. General office, 105 South 
LaSalle street, Chicago. 


Kewanee, Ill.—The Illinois Public 
Utilities Commission has continued 
until July 31, 1919, temporary rates 
made effective as of Feb. 1, 1918, 
charged by the Consolidated Light & 
oe Co. in Kewanee, Ill., and Gal- 
va, II. 


Hastings, Mich—A delegation of 
Hastings men are investigating mu- 
nicipal lighting conditions. They 
claim Hastings is tired of buying 
its current from outside concerns, 
and is contemplating putting in a mu- 
nicipal plant and generating its own 
current. Address city clerk. 


Saugatuck, Mich—At the Sauga- 
tuck council meeting there was an in- 
formal discussion of the proposition 
to municipalize the electric light 
plant. 


Sunfield, Mich._—The committee ap- 
pointed to secure information on the 
proposition of electric lights has heen 
informed by the Commonwealth Pow- 
er Co. that it will run a line to Sun- 
feld providing the villagers will buy 
enough of the company’s stock to 
pay for constructing the line. It is 
estimated that the cost would be 
around $35,000. The company would 
offer all preferred stock bearing in- 
terest at 6%. The Thornapple Power 
& Light Co. states that it has not 
enough power to undertake to supply 
Sunfield with lights. 


Milwaukee, Wis.— The finance com- 
mittee approved of a $300,000 mu- 


nicipal lighting plant bond issue. Ad- 
dress city electrician. 

Hibbing, Minn.—Architects Hol- 
stead & Sullivan, 410 Palladio build- 


ing. Duluth, have completed plans for 
a municipal power plant. Address 
Charles Foster, General Superintend- 
dent of Water and Light Department, 
Hibbing. 

St. Paul, Minn.—Western Display 
Co.’s factory at 300 Chestnut street, 
has been damaged by fire. Loss $20,- 
Om. T. R. Willwerscheid, president 
of the company. 


Clinton, Iowa—Clinton Gas & 
Electric Co. has made a proposal to 
the city council of Clinton for fur- 
nishing an all-night lighting service 
of 303 modern flaming arc lamps at 
a rental of $55 per lamp per month 
in place of the old contract which 
calls for only 288 street lamps at a 
rental of $60 per lamp per month. 


Cumberland, Iowa—J. V. White 
will make extensive improvements to 
electric light plant; also planning to 
build transmission lines to Bridge- 
water and Massena. 


Dubuque, Iowa.—Action on a pro- 
posed municipal electric lighting plant 
for Dubuque is before the city coun- 
cil. An expenditure of $250.000 is 
considered necessary if the plant is 
placed in operation. 


Iowa City, Iowa.—The city will es- 
tablish a municipal gas and electric 
light plant. Contract of the lowa 
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Co. expires 
W. H. Bailey is inter- 


ested. 


Monticello, Iowa. — Monticello 
Electric Light Co. is planning to ex- 
tend its lines throughout the territory 
adjoining Monticello. Representa- 
tives of the company attended a meet- 
ing of the stockholders of the Sand 
Spring Creamery Co. and discussed 
the extension of lines to Sand Spring 
so that the creamery might be fur- 
nished and equipped with electric 
power to operate the creamery and 
make its own artificial ice. 


Sioux City, Iowa.—Sioux City Gas 
& Electric Co. will expend about $8000 
for improvements in its plant. A 
new switchboard section of the en- 
gine room will be built to consist of 
a two-story tower room for the 
switchboard. The first floor will ac- 
commodate the low extension boards, 
the high tension voltage to be in- 
stalled on the second floor. 


Cabool, Mo.—$10,000 in bonds have 
been issued to purchase electric plant 
owned by John Bauck. 


Independence, Mo.—The city coun- 
cil of Independence has fixed a new 
schedule of rates for electric power 
which are five, four and three cents 
per kw., according to the amount 
used. The former low rate of two 
cents per kw. made to large consum- 
ers have been rescinded. 


Macon, Mo.—$30,000 in bonds has 
been sold for improving and enlarg- 
ing the water and electric light plant. 


Marshall, Mo.—Henrici, Kent & 
Lowry, Kansas City engineers, have 
submitted plans and estimates for a 
new municipal light plant and a sys- 
tem of street lighting. The entire 
cost will probably be about $100,000, 
which includes the cost,of construc- 
tion of plant, purchase and installa- 
tion of machinery, primary circuit, 
poles, wiring, meters, street lights 
and “white way” system. Bids will 
be asked for construction work and 
equipment in the near future. 


Memphis, Mo.—At a meeting of the 
board of directors of the Memphis 
Electric Light, Heat & Power Co, E. 
Brainerd was elected president. It 
was decided to put in an ice plant in 
connection with the light plant to in- 
sure 24-hour service. 


St. Joseph, Mo.—The City Council 
has authorized the city attorney to 
prepare an ordinance calling for an 
election on a bond issue for the im- 
provement of the municipal lighting 
plant. The present lighting plant is 
for an arc lighting system only and 
the current used is different than that 
used for incandescent lighting. It 
will require considerable additional 
machinery to install the new system. 
A municipal fuel and ice plant will 
not be considered at the present 
time. C. D. Fox, superintendent. 


Baxter Springs, Kans.—E. S. Mc- 
Combs is making preparations for the 
installation of a new electric light- 
ing plant. Work on the plant will 
start in the near future. 


Lewis, Kans.—The towns of Lewis 
and Sylvia are contemplating the in- 
stallation of a new lighting plant. 


Topeka, Kans.—The upper house 
of the state legislature has approved 
the following appropriation measure 
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for the Topeka State Hospital: $12,- 
000 for stokers for power plant, $10,- 
000 for overhauling water, steam heat- 
ing and electric lines. 


Topeka, Kans.—But slight opposi- 
tion has developed in the Kansas 
house of representatives to the bill 
which authorized Kansas City, Kans., 
to buy and operate its own street car 
system. The bill, which is modeled 
closely after the law giving the city 
the right to own and operate its wa- 
ter and light departments, has been 
approved in committee of the whole 
house and cannot be amended when 
it comes up to a final vote. 

Wichita, Kans.—A “white way” 
lighting system on First street, from 
Main to Lawrence, is contemplated. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—Commercial de- 
nartment of the Louisville Gas & 
Electric Co. during the week ended 
Feb. 7 secured 59 new electric light 
and power customers with 27 kw. of 
lighting and 161 hp. in motors, and 
closed contracts for wiring 21 already 
built houses. New business connect- 
ed to the company’s lines includes 3? 
customers with 13 kw. of lighting. 
There was a temporary loss of 37 hp. 
in motors. Output of electrical en- 
ergy shows an increase of 23%, over 
the corresponding week last year. 


Louisville, Ky.—Tuck & Co., 1113 
W Main street, will install consider- 
able power plant equipment. 


Memphis, Tenn.—Fire damaged the 
boiler plant at the works of the Mem- 
phis Gas & Electric Co. recently. 


Chattanooga, Tenn.—Chattanooga 
Electric Metals Co. is planning to op- 
erate its plant to capacity for the pro- 
duction of high grade ferro silicon. 
Power for operation will be supplied 
by the Tennessee River Co. 


Huntsville, Ala.—Huntsville Farm 
Lighting Co. has been organized with 
W. L. Eustace as manager. This new 
concern has taken over the Delco 
Lighting Agency in this territory and 
will make a specialty of serving the 
farmers and others in need of a good 
serviceable light and power service at 
the least possible cost. 


McAlester, Okla—The $250,000 
bond issue for a new high school has 
been approved by the voters of the 
city. With the addition of $100,000 
insurance money there will be $350,- 
000 available for the new building. 


Norman, Okla.—Election to vote 


- $75,000 bonds for the purchase of a 


municipal light plant will be called 
in the near future. It is planned 
either to purchase the plant of the 
Oklahoma Gas & Electric Co. of 
Oklahoma City or to establish a new 
plant. 


Matagorda, Tex.—Texas Gulf Sul- 
phur Co. has let the contract to J. 
G. White & Co. of Dallas for the 
building of a model town at its sul- 
phur mines near here. Modern elec- 
tric light and power systems will be 
installed. The proposed town will be 
of sufficient size to accommodate 1500 
families. It will be called Welfare 
Settlement. 


Fort Worth, Tex.—Texas Gulf Re- 
fining & Pipe Line Co. has purchased 
asite of 135 acres of land four miles 
Southof Wichita Falls upon which it 
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will build a model town to be called 
Oildom. Modern public utility plants 
will be installed. It will also con- 
struct a large oil refinery upon the 
land. 


Cisco, Tex.—Cisco Gas & Electric 
Co. will make improvements to its 
electric light and power plant at a 
cost of about $50,000 


San Angelo, Tex.—It is recommend- 


ed by a citizens’ committee in a re- | 


port to the municipal commission 
that the electric light and water- 
works plants at the San Angelo Wa- 
ter, Light & Power Co. be purchased 
by the city. These plants are esti- 
mated to have a value of $350,000. If 
the contemplated transaction is ac- 
complished important improvements 
will be made to the properties, it is 
stated. 


Wichita Falls, Tex.—Wichita Falls 
Electric Co. will enlarge its electric 
power plant for the purpose of pro- 
viding electrical energy for operating 
the pumps and well drilling machinery 
in the Burkburnett oil field. 


WESTERN STATES. 


Cutbank, Mont.—Work on the con- 
struction of a light and power plant 
for Cutbank will be under way by 
March 1 if the council takes favor- 
able action upon the matter. The 
plant will be installed by Joseph Seal 
& Son. Address Mayor S. L. Potter. 


Kalispell, Mont.—The city council 
of Kalispell has granted a new con- 
tract for electric street lighting to the 
Mountain States Power Co. It is to 
run for 35 months and for each clus- 
ter of four 60-watt lamps. The Great 
Northern Railroad will be requested 
by the Board of Aldermen to install 
new lights around its depot and at 
its street crossings. Several new 
lighting districts will perhaps be cre- 
ated in the city within a short time. 
Kalispell, already well lighted, plans 


to become the best lighted city in the - 


state. 


Pilot Rock, Wash.—The city has 
secured a plot of ground for the erec- 
tion of a light plant. Address city 
clerk. 


Seattle, Wash.—City Engineer Dim- 
ock estimates that the Skagit River 
power plant will cost not less than 
$30,000.000 when fully developed. The 
sum of $80,000 has already been spent 
in sinking test holes, etc. 


Spokane, Wash.—Washington Wa- 
ter Power Co. has purchased the 
plant and all property of the Spokane 
Light. Heat & Power Co. of that city 
at $1,500,000. The latter concern, 
which was in the hands of a receiver, 
operated a central heating plant. 


Astoria, Ore—Resolution passed 
the Port of Astoria Commission re- 
questing the Pacific Power & Light 
Co. to provide relief at once to the 
industries appearing for electric en- 
ergy without’a surplus adequate to 
take care of whatever offers during 
the present. Commission states it 
will start a system of its own if de- 
mands are not met. e 


Marshfield, Ore—The Bay Mill 
has installed a new shingle mill 
which will be operated electrically 
with current furnished by the Moun- 
tain States Power Co. 


ELECTRICAL REVIEW 


Sacramento, Cal.—It is said that a 
strike may be called by western elec- 
tricians if the wages of workmen are 
not increased from $4.75 to $6.40 a 
day. This statement has been given 
out by R. A. Swain, president of the 
Pacific district council of the Inter- 


national Brotherhood of Electrical 
Workers. 
Sacramento, Cal.—In connection 


with the construction of the pro- 
posed new plant of the Northern 
California Milk Producers’ Associa- 
tion, contract for which has been 
awarded to the Clinton Construction 
Co., San Francisco, a large power 
plant for operation will be erected. 
The entire project is estimated to 
cost $125,000. 


San Diego, Cal.—Plans have been 
prepared by the Government for the 
installation of a new flood lighting 
system at the naval coaling station at 
La Playa. It is understood that the 
system will consist of high-powered 
projectors with wires running to the 
lights from the local power plant in 
submerged concrete conduits. 


San Diego, Cal.—San Diego Elec- 
tric Railway Co. is making rapid 
progress in the construction of a new 
extension to its traction system to 
the local shipbuilding plant. The 
project will cost in the neighborhood 


of $50,000. 


San Pedro, Cal—Plans have been 
prepared by the Edison Co. for exten- 
sions in its system in Los Angeles 
harbor, ‘to provide for increased 
operations. 


NEW PUBLICATIONS 


Notes on Lignite, Its Characteris- 
tics and Utilization—The Bureau of 
Mines, Department of the Interior, 
has prepared Technical Paper 178, 
which has for fts subject, “Lignite— 
Its Characteristics and Utilization,” 
prepared by S. M. Darling. This 
paper contains a short summary of 
present information on the compo- 
sition and utilization of lignite and 
is issued by the Bureau for the 
purpose of outlining problems that 
are of immediate and vital import- 
ance to the maintenance of urgent 
activity. The bulletin contains much 
valuable information for users of lig- 
nite and takes up in consecutive or- 
der the classification of coals; char- 
acteristics of lignite: fuel needs of lig- 
nite areas; wastes in present meth- 
ods of burning coal; efficient utiliza- 
tion of lignite; by- products from lig- 
nite, including gas, ammonia, oils 
and tars; possible conservation of pe- 
troleum and natural gas, and ad- 
vantages in carbonizing lignite, etc. 


Central Station Heating.—The Bu- 
reau of Mines, Department of the In- 
terior, is distributing Technical Paper 
191 entitled, “Central Station Heating 
—Its Economic Features with Refer- 
ence to Community Service” by John 
C. White. This 23-page bulletin is 
very interesting and of considerable 
value to the power plant engineer. It 
is another contribution to the litera- 
ture on the conservation of fuel 
through more efficient utilization, in 
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power and heating plants, and dis- 
cusses some of the possible economies 
that may be effected through the 
wider use of central heating stations, 
and gives data on costs and results 
obtained with such plants for compari- 
son with other types. It is profusely 
illustrated with charts of feed-water 
records, showing the effect of chang- 
ing from simple non-condensing to 
compound condensing engines and the 
effects of running ventilating equip- 
ment, also curves of power-load and 
others showing the relation of fuel 
burned to temperatures. The price of 
the publication is 5 cents and may be 
obtained by addressing the Superin- 
tendent of Documents, Government 
Printing Office, Washington, D. C. 


—— 


PROPOSALS 


Boilers, Turbines, Meters.—L. F. 
Pilcher, State Architect, Albany, N. 
Y., will receive bids March 4 for 
building an additional power house 
at Thiell, N. Y., installing equipment 
and underground piping system, in- 
cluding new boilers. piping, feed 
water heaters, filters, meters, feed 
pump steam turbines, valves, etc. 


Electric Light System.—Sealed pro- 
posals will be received by the city of 
Chicago, Feb. 28 at Room 406 City 
Hall, for decorative concrete work 
and electric light system on the ap- 
proaches of the Lawrence avenue 
bridge, according to plans and speci- 
fications on file in the office of the 
Department of Public Works of said 
city, Room 406 City Hall. Address 
Charles R. Francis, Commissioner ,of 
Public Works. 


Feed-Water Pumps.—Bids for fur- 
nishing turbo-centrifugal feed-water 
pumps will be received at the office 
of the Director of Public Service, 
Delaware building, Akron, Ohio, un- 
til 12 o’clock noon, Feb. 28. The con- 
tract includes the furnishing of two 
horizontal steam turbine driven, direct 
connected, centrifugal boiler feed- 
water pumps, with a normal capacity 
of 65 to 75 g. p. m. against a total 
head of 462 ft. All proposals must 
he made on the blank forms furnished 
by the city: each proposal must be 
accompanied by a certified check on 
some solvent bank in the amount of 
$200, Address H. S. Morse, director 
of Public Service. 


INCORPORATIONS 


Philadelphia, Pa.—Automotive Rat- 
tery & Electric Co. Capital, $50,000. 
To manufacture electric batteries and 
other electrical specialties. Jncorpor- 
ators: M. M. Clancy, C. L. Rimlinger, 
and P. B, Drew, Wilmington, Del. 


Wilmington, Del.—Batterv Service 
Corporation. Capital, $100,000. To 
manufacture batteries, etc. Incorpor- 
ators: ~G. S. Biddison, J. H. Weaver, 
and M.M.\ Lucey, Wilmington. 
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B. E. Parker Joins Northern Ohio Traction & Light—Paul 
Campbell Becomes Factory Manager of Philadelphia Co. 


ALFRED HLERZ, of the general office 
staff of the Public Service Co. of North- 
ern Hlinois, has been appointed engineer 
of electrical tests. 


Donato McDoNnatn, manager 
of the Louisville Gas & Electrice Co, 
has been elected president of the Louis- 
ville Industrial Foundation for the com- 
ing vear. 

Crirron W. Weeber, Brook- 
lyn, N. Y. electrical engineer for the 


Public Square Commission, has re- 
signed. It is understood that Mr. Wil- 
der will become associated with the 


New York Edison Co. 


O. A. RoFELTY, manager of the 
credit department of the Minneapolis 
General Electric Co., has resigned to 
become manager of the Sioux Falls 
(S. Dak.) division of. the Northern 
States Power Co. He succeeds N. C. 
Draper, who has retired from the man- 
agement on account of ill health. 


Pace J. WILKENS, formerly 
connected with the Electric Appliance 
Co., has severed his connection with the 
company and has established an illumi- 
nating engineering office at 1188 Oak 
street, Columbus, Ohio. 


A. C. CALLAN, representing Wal- 
ter A. Zelnicker Supply Co. St. Louis, 
announces the opening of a branch office 
at 719 L. C. Smith building, Seattle, 
Wash., to handle locomotives, rails, 
equipment, iron and steel. 


Joux FP. Nears, who recently 
received his discharge from the Aero 
Observers branch of the service, is now 
associated with the Powdered Coal En- 
gineering & Equipment Co. of Chicago. 
as advisory engineer. Mr. Nealis for- 
merly had charge of research work for 
the U. S. Steel Corporation. 


CHARLES L. SPAULDING, resi- 
dent engineer, electric zone of the New 
York Central Railroad, with headquar- 
ters at New York: City, has become 
secretary and engineer to the Yonkers 
(N. Y) Water-Front Commission. In 
191} Mr. Spaulding became resident 
engineer in charge of construction work 
on four tracking and grade-crossing 
elimination and new station buildings 
in the electric zone of the New York 
Central from the Grand Central Fer- 
minal to Harmon. 


C L. Lierav has been elected 
vice-president and treasurer of the De- 
catur Malleable Tron Works, Decatur, 
HE, succeeding Irving A. Sibley, who 
has disposed of his holdings in the com- 
pany to Mr. Liebau. Mr. Sibley ex- 
pects to return to his former home in 
South Bend, Ind. Mr. Liebau has re- 
cently resigned his position as general 
manager of the Vermilion Malleable 
Iron Works at Hoopeston, HI Accord- 
img to D. E. Willard. president of the 
Decatur Malleable Iron Works, that 
company is planning extensions which 
will double the capacity of the plant. 


K. T. JoonG, assistant electrical en- 
gineer and superintendent of the Chi- 
nese Telephone Administration, Tien- 
tsin otħce, has resigned to become the 
assistant general manager of the China 
electric Co. Ltd., Peking and Shang- 
hai, China. 


G.K. KELLER, formerly associated 
with the Westinghouse Electric & 
Manutacturmg Co., East Pittsburgh, 


Pa. has joined the sales force of the 
Knox-Andresen Co., Pittsburgh, Pa. 


Con TIENry Wiuintson HODGE, 
assistant chief engineer of the Amer- 
ican Expeditionary Forces, and former 
member of the New York Public Serv- 
ice Commission, who has been in 
France since 1917, returned to this 
country on the U.S. S. President Grant 
which arrived Jan. 23. Colonel Hodge 
has announced his intention of resum- 
ing as an engineer in private practice. 


M. M. StroweLn, well known in 
local electrical circles, has engaged in 
the general contracting business and 
will open an electrical appliance store 
at Virden, IIL Mr. Stowell has had a 
vast experience in the electrical teld, 
having formerly held important posi- 
tions with large public utility companies 
and conducted a company, supplying 
electrical energy to a small town. 


Pror. HERMAN W. REYNOLDS, 
associate professor of engineering at 
the University of the Philippines, Ma- 
nila, is on a tour of the larger engi- 
neering colleges of the United States. 
Hle has been sent by the bureau of in- 
sular affairs and is especially interested 
m conducting an investigation on indus- 
trial engineering in connection with his 
work at Manila. 


Pave CAMPRBELL has been ap- 
pointed factory manager of the Electric 
Service Supplies Co., Philadelphia. Dur- 
ing the vear 191S Mr. Campbell was 
connected with the New York district 
ofħce of the Bureau of Aircraft Produc- 
ton as a special investigator of produc- 
tion problems in the New England 
states, previously having been produc- 
tion manager for the James Cunning- 
ham Sons & Co., Rochester, N. Y., and 
superintendent of the F. B. Stearns 
Co., Cleveland. 


B. E. PARKER, of Evansville, Iud., 
has been appointed general superintend- 
of railways of the Northern Ohio Trac- 
ton & Light Co. with headquarters at 
Akron, Ohio. Mr. Parker occupied a 
similar position with the Evansville 
Publice Utilities Co., and was superin- 
tendent of transportation of the Rock- 
ford (HI) system before that time. He 
began his career as an electric railway 
worker in April, 1890, as a conductor 
at Muskegon, Mich. Removing to Ma- 
rion, Ind., some vears later, he soon be- 
came local superintendent of the Union 
Traction Co. im which position he re- 
mained until 1911, when he went to 


Rocktord. 


anies. 


WT. W. Crozier, mechanical and 
electrical engineer for Sanderson & 
Porter, has been named a trustee of 
the Mechanics Institute of, San Fran- 
cisco, Cal. 

L. W. Hexcnu has resigned his 
position as power sales engineer of the 
Mahoning & Shenango Railway & Light 
Co, Youngstown, Ohio, to become gen- 
eral sales manager of the International 
Oxygen Co.. New York. 

N. M. TEAR ALSON, who since Sep- 
tember, 1917, has been connected with 
the Bureau of Aircraft Production. and 
who has been chief of the instrument 
department of the New York office 
since June 19IS, has resigned hi: po- 
sition to become connected with the 
Haralson Sales Co., Ine. T2 Brown 
Marx building, Birmingham, Ala. m 
the capacity of sales engineer. 


MORTIMER FREUND, who has 
been in charge of the Trench Warfare 
Branch, Loading Section of the Explo- 
sives and Loading Division, Ordnance 
Department, at Washington, D. C., has 
resigned from that service and has re- 
sumed his activities in the firm of Eadie, 
Freund & Campbell. consulting me- 


chanical and electrical engineers, New 
York City. 


Obituary. 

WALTER Hott BABCOCR, 
Brooklyn, N. Y. formerly associated 
with the New York Edison Co., died 
on Feb, 6 at his home, 1436 President 
street, of heart disease. Mr. Babcock 
was 24 vears of age. 

Joun Ii. GREER, president and 


treasurer of the Fisher-Chase Manufac- 
turing Co., Ince. Columbia, Ohio, died 
on Jan. I7 at the Hotel Breslin, 


New York, of pneumonia which fol- 
lowed an attack of influenza. He was 


about 56 years of age and had been con- 
nected with the Fisher-Chase company 
since its foundation im April, 1917. The 


deceased is survived by his wife and 
tour children. Interment was made 
in Maryville. Tenn. 

Cuartes S. HALL treasurer 


and general manager of the William S. 
Hall Electric Co., supply jobber ot Day- 
ton, Ohio, died on Feb. 15 at Miami 
Valley Hospital in that city. Mr. Hall's 
death was very sudden and a great 
shock to his many friends and acquaint- 
Apparently in the best of health, 
but a few lays before he was taken to 
the hospital for intestinal trouble and 
an operation performed on Saturday, 
from which he did not recover. Mr. 
Hall is well known throughout the job- 
hing field in the Middle West, having 
been associated as an otħcial of the 
above comypny, which is one of the 
largest in Ohio, for the past ten years. 
He was an active fraternal man, hav- 
ing been a member of 21 fraternal or- 
ders, among which were the Masons, 
IAks and Rotarians and other promi- 
nent (organizations. 
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For the -> 


Readjustment Period —What? 


Mr. Vanderlip and Mr. Kerr have undoubtedly 
struck the keynote of the situation. Let those 
who believe this show in their talk and their 
actions that they do. 


C. A. TUPPER CHICAGO 
President INTERNATIONAL TRADE PRESS, Inc. 


This is the Talk! 


Frank A. Vanderlip recently said con- — 
cerning the coming year: 


“Great activity in business‘ is inevi- 
table. It is only a question of organ- 
ization and spirit. We have the nat- 
ural resources; we have a well-knit, 
happy and resourceful people; have a 
tried industrial organization with mar- 
vels of accomplishment to its credit; 
the world looks to us for our products. 
Shall problems of readjustment and 
reconstruction destroys; our progress 
and defeat our resolution? It is incon- 
ceivable. All that we need is individ- 
ual courage and confidence. The belief 
in prosperity is its creation.” 


I believe that an era of great prosperity is at 
hand—a period of industrial expansion and 
building activity. War plants will be adapted 
to the production of articles of peace; plants 
denied permission during the war will now 
expand; new factories and shops will be built. 


Westinghouse, Church, Kerr & Co. has turned 
its efforts to the works of peace again and 
we are prepared to assist in the design and 
construction of industrial buildings of every 
character, power ‘plants, railroad shops and 
terminals. HENRY H. KERR, 
Vice-President. 
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Public Utilities Must Have Incentive. 


H. H. Corey, public service commis- 
sioner of Oregon, recently stated: 

“My experience with utility regulation 
teaches me tnat some broad-gauged plan 
must be devised in order to encourage 
the construction of new utilities in many 
communities not now served and to en- 
courage present utilities to reach the 
maximum of efficiency in operations, 
which also tends to a lower average price 
of its product. 

“One of the most vital points in the 
regulation of public utilities is found in 
the rate of return allowed on the invest- 
ment.” 

He further expressed the opinion that 
public utility rates should be not only 
based upon rate-making values but to be 
equitable should give due regard to man- 
agement efficiency and capabilities man- 
ifested of giving maximum benefit to 
communities served and to the utilities 
themselves. He added: 

“Recognition of the principle accepted 
generally as proper and right, that the 
seller shall be entitled to a iarger profit, 
if by any device he can give to the buyer 
a larger value for the unit price, should be 
applied in the fixing of public utility 
rates. 

“The greatest benefit to all concerned 
cannot be attained if the utility is re- 
stricted in its earning capacity to a fixed 
rate of return on the physical value of 
its plant alone, because when a given 
utility has reached its maximum earnings 
allowed under such rate, those who are 
responsible for its operation will natural- 
ly relax their efforts toward greater 
economies and greater volume of sale. 
Some incentive should be held up to the 
management for further effort If the com- 
munity interests are to be Kept pro- 
tected.” 


Cleveland Eiee DE Illuminating Bonds 


ffeged. 

The National City Co. and = Spen- 
cer, Trask & Co. are offering $2,500,000 
first mortgage 5% gold bonds of the 
Cleveland Electric Hlluminating Co. at 
9444 to yield about 5.45%. These bonds 
are dated April 1, 1909, with interest pay- 
able April 1 and Oct. 1, and become due 
April 1, 1939. The Cleveland Electric 
IHNuminating Co. serves with electric light 
and power the city of Cleveland and ad- 


jacent territory, embracing a total pres- | 


ent estimated population of 1,000,000, The 
bonds are secured by an absolute first 
mortgage on the entire property of the 
company, as set forth in the mortgage. 
The property of the company includes 
electric generating stations, with a 
present aggregate installed capacity of 
138.000 kw., which is now being increased 
to 188,000 kw., 10 modern substations, and 
over 7000 miles of overhead distribution 
lines connecting with 122,000 consumers 
The value of the property on the basis of 
a valuation of the Public Utilities Com- 
mission of Ohio, and subsequent con- 
struction expenditures. is in excess of 
$30,000,000, as compared with a bonded 
debt of $18,500,000, including the present 
issue, 


Arkansas Company to Increase Cap- 


ital Stock. 

Application has been filed by President 
IL C. Couch and the board of directors 
of the Arkansas Light & Power Co. with 
the county and probate clerk to increase 
the capital stock of the company $1.750.- 
000. The Arkansas Light & Power Co. is 
at present capitalized for $2,250,000 and 
the proposed amendment to the articles 
of incorporation calls for a capitalization 
of $4,000,000, There will also be 25,004 
shares of common stock and 15.000 shares 
of preferred stock, as against 15,000 shares 
of common and 7500 shares of preferred 
at the present time. It is said that the 
increased capital of the local company is 
to provide for the consolidation of the 
Arkansas Publie Service Co., of Stutt- 
cart, and extensive improvements and re- 
pairs in the rice company. The officers 
of the company are H. C. Couch, pres- 
ident. and H. C. Couch. J. L. Longino, 
C S McCain, J. F. Mullins. J. H. Meek, 
WwW. C. Ribenack and A. Berlig, directors 


Southern California Edison Co. has been GENE o > 
granted authority by the Railroad Com- AP ea a Ee ve 
hance of California to issue, at not less A preliminary statement of gross earn- 
Seu ee a term of one year or less, ings for the month of January, 1919 and 
bade )0 face value of notes, bearing in- 1918, and comparison follows: ” 
dads at not to exceed 6% per annuin, System. 1919. 1918 
e E of refunding or renewing Rutland ............. $ 47,467.57 $ 42,490.98 

s in question. Northwestern Ohio .. 22200.00 19,277.18 

a a aN stot s 49,890.08 

MUON 6 4 a55 ,062.55 36,241.25 

Great Western Power to Issue Note. nee pele: Rule A feccd: ized ate, SSeS pecans 10,694.78 
i ine few Jersey ......... 9,184.32 21,645. 

The Railroad Commission of California Interurban Gas Co... 924.70 i 62 os 
Ae nee decision granted the Great a a 

estern Power Co. of California au- Totals ......seses.a $198,165.05 $180,002.2 
thority to issue a sıx-months 6% $350,000 Preliminary statement of ei peas 
promissory note for the purpose of re- ings: 
funding the $350.000 of indebtedness pay- January 
able to the Bankers Trust Co. of New Company or System. 1919. 1918. 

k and upon the maturity of the note Reading Tr. & Lt. Co.$198,579.27 $157,041.99 
authorized, refund or renew the note Met. Edison Co...... 195,000.00 162,494.13 


through the issue of a six-months $350,- Penn. Ut. Syst 39.6 7d 
000 promissory note bearing interest at ogee Sen ae 
not to exceed 6% per annum. Combined ......... $559,218.96 $464,336.87 


DAYTON POWER & LIGHT CO. 


December, 12 mos. ended Dec. 3}, 
Gross earnings sie, cb sonatas $2 i302 330.6 
Operating expense (including | depreciation i , . ne eee 
and taxes) ......ccc.cecees Views ee evessa 107,303 142,092 1,661,951 1,266,545 
Net earnings ...........0ccevee bie dew eed . . $100,437 6 73 
Non-operating revenue ..........6:. ERREN T : 3.511 ; ORE ? EET : rier 
Total income ..... redress ashe ike achat made $103,948 $ 66,10% $ 802,079 $ 624,407 
Interest on bonds ............ee00. eke sca aera 32,192 1 
Other deductions (includes other interest aa H P i 
sinking fund) asia eee 24 ae See ok -13,259 10,873 146,653 124,358 
Total deductions ...........cceeeceeceeces $ 45,151 $ 25,994 $ 500,163 $ 305,978 
Net income .....ssssssssss.o E Seg EET 58,497 40,114 0 29 
Dividend on preferred stock ...........e0c00. ? 15.381 : 14,813 : o i een 
Surplus ........ eee ee eees Ease Eais Sots alice $ 43,116 $ 25,301 $ 122,364 $ 140.679 
Operating ratio O O DTT 62.49% 68.60% 68.37% 61.33% 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LE 
p b. z $ A = 
ING ELECTRICAL COMPANIES. aed 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


SALURI Div. rate. Bid Bid 

a Public Utilities— ae oe Per cent. Feb. 11. Feb. 18. 
Adirondack Electric Power of Glens Falls, common......... eee 6 10 13 
Adirondack Electric Power of Glens Falls, preferred........ css 6 70 72 
American Gas & Electric of New York, common.......... ..10+extra 98 98 
American Gas & [Electric of New_York, preferred.............. 6 43 43 
American Light & Traction of New York, common........... : 237 240 
American Light & Traction of New York, preferred....... is : 6 98 “98 le 
American Power & Light of New York, common........... ; Oi 4 57 57 
American Power & Light of New York, preferred............ E 6 75 75 
American Public Utilities of Grand Rapids, common...........: 
American Public Utilities of Grand Rapids, preferred........ a 7 34 34 
American Telephone & Telegraph of New York ...........6. ae 100% 101 
American Water Works & Elec. of New York, common...... ae a 4 4 
American Water Works & Elec. of New York, particip...... ee 7 10 10 
American Water Works & Elec. of New York, first preferred 58 36 
Appalachian Power, COMMON.......cccccc cscs seer ee acseteveaee ee E 2 2 
Appalachian Power, preferred. 0.0.0... 0. cee ti eee eee aes ee Ki 13 14 
Cities Service of New York, COMMON. .....esessesrsresssesere 4 extra 316 320 
Cities Service of New York, preferred........... 0.000 c cee eeee 6 8014 Sô tg 
Commonwealth Edison of Chicago o L see cece ee. reg 12 mmk 
Comm, Power, Railway & Light of Jackson, common......:.. ee 19 19 
Comm. Power, Railway & Light of Jackson, preferred........ a 8 41 40 
Federal Light & Traction of New York. common...........6. ay 8 11 
Federal Light & Traction of New York, preferred............ ves ** 39 39 
ote aCe tee Utilities of DIXON 24-6. 6308 eed as areal ge wae s <7. 6 l 
Middle West Utilities of Chicago, COMMON.. ..esssesesssssssso oy" 20 20 
Middle West Utilities of Chicago, preferred. ..... 0... cee ee ee o] 50 30 
Northern States Power of Chicago, common..........e cee eee ioe: 65 69 
Northern States Power of Chicago, preferred...........0005. ex. div? 90 an 
Pacitic Gas & Electric of San Francisco, common..........-. ORR l 48 50 
Pacific Gas & Electrice of San Francisco, preferred............ e 6 j 
Tublic Service of Northern Minois, Chicago, common....... TS 7 gS BR 
Public Service of Northern Illinois, Chicago, preferred...... et 6 &8 NNE 
Republie Railway & Light of Youngstown, common......... e 4 16 16° 
Republic Railway & Light of Youngstown. preferred........ p 6 53 54 
Standard Cas & Electric of Chieago, ecommon............0000: A 27 21 
Standard Gas & Electric of Chicago, preferred... asss 0... ee eee iy "8 43 37 
Tennessee Railway, Light & Power of Chattanooga, common Eee ou "9 A 
Tennessee Railway, Light & Power of Chattanooga, preferred i.. "6 12 io 13 
Mnited Light & Railways of Grand Rapids, COMMON.. aenean. ne 4 3614 36 
Tnited Tight & Railways of Grand Rapids, preferred........ ae: 6 68 fa 
Western Power of San Francisco, common .......s..eee sere cee 18% 18 
Western Union Telegraph of New York ............ 0c cee eens extra 87 R7 

Industries— í 
Electric Storage of Philadelphia. common ...............000- 4 55I Stg 
General Electric of Schenectady .......... 0. ccc ee eee eee a 8 14814 150 
Westinghouse Electric & Mfg. of Pittsburgh, common........ ae 7 41 49 
Westinghouse Electric & Mfg. of Pittsburgh, preferred... .... [ T 55 55 
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Electric Motor Drive in the  Schenley 
High School in Pittsburgh 


New $1,000,000 Institution Exceptionally Well Equipped— Motor- 
Driven Ventilating System — Individual Drive in Manual Training 
Rooms—Pupils Make Many Useful Articles for American Red Cross 


By D. H. COLCORD 


Westinghouse Electric & Manufacturing Co. 


training of boys and girls, then the students at the 

new Schenley High School of Pittsburgh, Pa., 
ought to do work that should average something near 
100% perfect. Located in the civic center of Oakland, 
the splendid educational and residence district of Pitts- 
Surgh, it occupies a commanding view of Schenley 
Park and is within easy walking distance of the Car- 
negie Institute of Technology, the Masonic Temple, 
the Svrian Mosque, the Pittsburgh Athletic Associa- 
tion, the Schenley Hotel, Forbes Athletic Field, the 
University of Pittshurgh, and other notable institutions 
and buildings. 

The beautiful building, which cost about $1,000,- 
000, occupies four acres of ground and is in the shape 
of an isosceles triangle with a base of 468 ft. and sides 
of 250 ft. It is massive and dignified in appearance, 
almost severely plain with no ornamentation except 
the columns and ftieze at the front entrance. It is 
constructed of steel and concrete built upon 1700 con- 
crete piles, and is faced throughout with Indiana lime- 
stone. The auditorium which occupies the center is 
flanked by open courts and surrounded by broad cor- 
ridors, along which are the class rooms, laboratories, 
wW orkshops and lunch rooms. The courts furnish dav- 


] F SURROUNDINGS have anything to do with the 


light to the auditorium and class rooms. The building 
as a whole contains 40 class rooms, 11 laboratories, II 
shops, 4 craftsrooms, 7 domestic science rooms, 2 
music rooms, 6 commercial rooms, a large library, a 
girls’ and a boys’ gymnasium, a swimming pool, recep- 
tion rooms, rest rooms and 20 toilet rooms—a total of 
180 rooms. 

The new Schenley High School, unlike a number 
of recently erected schools which are devoted to a 
particular course, offers a number of different courses. 
The recent tendency has been to build academic high 
schools, commercial high schools, manual training high 
schools, etc., but James N. Rule, the principal of 
Schenley, strongly advocates a general grouping of all 
the courses under one roof. He says that a student is 
often guided in his choice of vocation by the fact that 
a commercial or a Latin high school is near his resi- 
dence. He believes that the average student is not 
prepared for any sort of specialization until his senior 
year and prior to this time should get a general broad- 
ening course of instruction, and that a general high 
school is the greatest asset for democracy in the com- 
munity. 

The “Schenley” has a thousand points of interest, 
extending from its kitchen; equipped with the latest 
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electrical cooking appliances, to its expensive repro- 
ductions of famous paintings, This article, however, 
will be confined to the school’s electrical equipment, 
and especially the power-driven machinery in its in- 
dustrial departments. 


GENERAL FEATURES OF ELECTRICAL EQUIPMENT OF 
SCHOOL. 


First let us hastily examine a few applications of 
electricity in general use in the building and thus pro- 
ceed directly to the manual training shops. In the 


Switchboard and Two 300-kw. Westinghouse Rotary Converters 
at Schenley High School, Pittsburgh. 


general office a telephone switchboard is installed giv- 
ing service to every room in the building. Here also 
is the master electric clock which controls 27 secondary 
clocks throughout the school. The clock has a pro- 
gram attachment so arranged that 100 bells for assem- 
bly and dismissal are rung automatically in every class 
room at the beginning and end of periods. The audi- 
torium has one of the finest lighting facilities in the 
country and is also equipped with a complete motion- 
picture booth. 

In the chemical laboratory is found every electric 
device that is used for practical demonstrations from 
electric ovens to motors and fans for removing fumes. 
The most striking features of the physics room are 
the switchboard of six panels distributing electrical 
energy to all sections of the department, a display 
panelboard, auxiliary motor driven tools, three kinds 
of lathes, band saws and electrical attachments for 
work benches. 

In the kitchen we find an electric potato peeler, 
chopper, dishwashing machine and a meat and bread 
slicer. In the bakery an electric motor drives a one- 
barrel dough-mixing machine and a three-speed cake 
mixer. An electric proofing oven is used for raising 
dough, and an electric bake oven bakes 40 dozen rolls 
at one time. 

The power plant is probably the most complete to 
be found in any public school. The capacity of the 
boilers is 1350 hp.; they are fired by mechanical 
stokers. All the power current used is transformed 
to 230-volt direct current through two Westinghouse 
300-kw., 6-phase, 60-cycle, 1200-r.p.m. rotary con- 
verters. The. switchboard in the power plant is a 
6-panel board. The two panels at the right are the 
alternating-current panels for the lighting system, 
which is a three-wire system. The two panels in the 
center group are the direct-current power panels on 
which are mounted the switches that control the sup- 
ply to the power distributing boards throughout the 
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building. The two panels on the left govern all the 
electrical supply, including the two rotaries ; they have 
the following equipment: two ammeters, rheostat, two 
main switches and two wattmeters, and one voltmeter 
for both panels. | 

There are eight air washers to cleanse and humid- 
ify all the air in the building, the same apparatus being 
used to cool the air in the summer time. The forced 
draft is created by 23 motor-driven fans. For the 
exhaust of the general ventilating system there are two 
25-hp., 230-volt motors, and four of the same type for 
the inlet. Eight 5-hp. motors are used for carrying off 
the air in the kitchen, service room, laundry, lockers. 
closets and laboratories. Ordinarily the ventilation in 
the auditorium enters beneath the opera chairs and 
passes out through the ceiling, but in case of a large 
audience this process is reversed and the air enters at 
the ceiling and passes out under the chairs. All motors 
for all the ventilating systems are of Westinghouse 
make. 


EQUIPMENT OF THE MANUAL TRAINING DEPARTMENT. 


One of the most interesting features of the entire 
manual training department, which is located on the 
ground floor, is its utilization of electric power. It is 
carried to the numerous machines in the metal and 
woodworking rooms and applied to direct-current mo- 
tors. When one first steps into these workshops one 
is immediately surprised that there are no long lines 
of shafting, no tiers of whirling belts, no dodging this 
or that open drive, or feeling that one may get tangled 
in the machinery. It doesn’t look like the commonly 
held conception of a factory. The reason for this 
surprise is due to the fact that the equipment is so 
modern that one is not ready for it. Every lathe. 
every band saw—in fact, the entire machinery is driven 
by individual motors with no belting, or at least a very 
short direct drive. Obviously this means much in the 
way of protection for the awkward irresponsible boy 
of freshman years: he is able to devote his entire 
attention to the operation at hand and his attention is 
not diverted with the constant fear that his sleeve mav 
be caught in a belt. It means something, too, to use 
only as much power as is required for the particular 
machine in service. With the old system, the entire 
shafting system must be kept in operation in order to 
operate but one lathe; belts had to be run loose to 
avoid accident, and then there were the constant re- 


Boys at Schenley High School Working In Manual Training 
Department on Junior Red Cross Work. 


Be | 
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View of Manual Training Room Showing Motors Driving the 
Woodworking Machinery. 


pairs. Shafting and belting require oil cups that often 
drip, in fact they make the manual training room a 
dirty place so that the fastidious high school youth 
hates to go back to the English class room with a 
soiled collar and greasy trousers. 

The Schenley manual training shops are unusually 
free from the dirt and grime that collects in such 
places. Here is industry, manual work such as the 
bov sees and admires in the outside world throughout 
the busy Pittsburgh district. So the original surprise 
bordering on disappointment of the visitor is soon dis- 
sipated in the atmosphere of work and interest found 
here. The boys are happy and zealous in showing one 
what they are making. 


Another View of Manual Training Department Showing Motor 
Drive and Safety Appliances. 


_ the purpose of easy assignment. 
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For the past year the metalworking department has 
been turned over to the soldiers who were encamped 
in Schenley Park, so that the principal high school 


.work has been done in the woodworking department. 


This department includes two spacious rooms con- 
nected by the instructor’s office, which opens into each 
room. The space back of the office and between the 
shops is used as a lecture and demonstration room. 
including an instructor’s table and a small amphi- 


theater. Each shop room is 36 by 8o ft. in dimension, 


thoroughly lighted by day through 8 plate glass win- 
dows extending nearly from floor to ceiling. 

Of course, the first requisite of a modern wood- 
working department is its machine equipment. and the 
Schenley has everything that an instructor could de- 
sire. The upper half of each shop is given up to work 
benches. There are 12 in each room, all numbered for 
Each bench contains 
r2 commodious individual drawers and two cupboards 
to hold tools, waste, etc. The top is covered with a 
heavv block of hardwood. 5 ft. by 3 ft. by 2 in., to 
which are attached vises, whetstones and electric glue 


Surfacer and Circular Saw With Individual Motor Drive. 


pots. Each room also contains an instructor's cabinet 
and a glass-covered tool case built in the wall. 

There are 22 woodworking lathes distributed 
throughout each room. They are driven by individual 
headstock motors and are not anchored to the floor 
but may be shifted easily from one position to another. 
These lathes are used for turning, chucking and sand- 
ing everything from hall trees to stocking stretchers. 
The motor has four speeds, no belt, and is absolutelv 
safe and foolproof. The boys like to use these lathes 
because here is action, 

In the center of each room is a standard size sur- 
facer, driven by its own motor, the short belts com- 
pletely. guarded with wire screening and sheet metal 
frames. 

One of the finest machines on the floor is the band 
saw. There are two of these, one at the lower end of 
each room, and it is the special desire of every boy to 
be given permission to operate them. They are of 
Fay & Egan Co. make, completely guarded with Jones 
safety guides and individually driven by two type SK 
3-hp. motors which have'given exéellent service. 
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In the center of each room is a standard size cir- 
cular saw made by the Colburt Machine Co., equipped 
with Jones safety appliances, and driven by a type SK, 
5-hp., 230-volt motor. The motor is located at the 
rear and at the base of saw and the short belt drive is 
so completely protected that it is not even visible. 
When a boy reaches his senior year he is instructed in 
pattern making and the shop is well provided with the 
correct machines. 

Two universal grinders are set flush with the walls 
to keep the room free from dust. The wheels are 
carefully guarded by steel curtains and the short belt 
is not visible. These grinders are driven by two type 
CD '%-hp. motors. Fay & Egan jointers are installed 
here, protected by Jones screens and driven by type 
CD, 1-hp. motors. Two wood trimmers and an elec- 
trically-driven saw filer complete the equipment. 

All of the machines in these shops are driven by 
Westinghouse shunt-wound direct-current motors. 
Every machine in the Schenley woodworking shops is 
of standard size, that is, they are the same make of 
machine that is used by any commercial industry of 
the kind in the country which means that the boy who 
leaves the school has nothing to relearn, as is often the 

“case where a “baby” model is used. 


METHOD OF SHOP INSTRUCTION AND NATURE OF WORK 


The method the instructor has worked out for han- 
dling tools is interesting. Each boy keeps his tools in 
his own bench and is responsible for them during the 
period he works in the shop. At the close of the 
period he is required to check them and report his 
check to the incoming boy that has his table. The in- 
structor assumes no responsibility except that he 
inventories the entire shop every month and any tool 
destroyed or missing is charged against the last boy. 
One can see that no boy is liable to let the boy that 
proceeds him at the bench report tools missing. , 

The general shop practice is similar to that of the 
average shop. However, there are a few features that 
are unusual and worthy of mention. A total of 165 
students are given instruction every day. Four years’ 
work is given in manual training and the majority of 
boys carry 100 hours of work each semester. One of 
the “hobbies,” so-called, of the principal is that every 


A Schenley High School Boy Operating a Band Saw That Is 


Driven by a 3+hp. Motor. 
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Exhibit of Work Done by Boys in Manual Training Department. 


All of this work was done for the American Red Cross Con- 
Valescent Hospital in France. The exhibit includes (looking 
from left to right) bedside table, crutches, tableware chest, 
specially designed rocker crutches; above (looking from left to 
right), blue and red desks, and a special table for placing over 
the bed of the convalescent soldier. 


student in the Schenley High School, regardless of the 
course he is taking, must take one year’s work in some 
study that trains the hands. He believes the result of 
such training has a strong democratic tendency. 

In regard to the nature of the work done, the boy 
selects for his piece of work anything that he desires 
to make, providing of course that the article that he 
chooses is within the class of operations he is familiar 
with. In scope the product includes household fur- 
niture, lamps, candlesticks, reading tables, desks, hall 
trees, stocking driers, tailor’s arms, etc. The principle 
at the basis of the instruction is that the boy takes the 
most interest and does best that which he likes best. 

The fundamental operations are taught by the same 
method that is used in a physics or chemistry labora- 
tory. The instructor demonstrates the principle in the 
class room, setting the standard, and the boys carry it 
out on their individual tasks. Besides doing their reg- 
ular work, the boys themselves repair the machines 
and general equipment, thus learinng about their con- 
struction, operation and maintenance. 

Since the United States entered the war, the man- 
ual training departments of the Pittsburgh schools have 
devoted almost their entire time in the service of the 
American Red Cross. Schenley High School had led 
the Junior Red Cross in this country in standardizing 
the articles that were made by our school children and 
shipped to the hospitals in France, so that the work 
done in this woodworking department has received 
national recognition. 

This high school has made 300 bedside tables, 20 
tableware chests, 15 Red Cross house tables for con- 
valescent homes for soldiers. These house tables are 
made in three colors, green, blue and pink, to har- 
monize with color schemes adopted in the convalescent 
hospitals. When the armistice was declared consider- 
able progress had been made on a number of specially 
designed crutches for disabled soldiers and 50 were 
made last year. A stationary desk to be used by a 
patient who is not able to leave his bed is also one of 
the novel features of the work. Besides these articles. 
which are shown in one of the illustrations, hundreds 
of other separate pieces of furniture were made for 
the Red Cross houses: 
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Construction, Extension and Upkeep 
Policies of Central Stations 


Aithough Many Companies Are Marking Time, the Majority 
Are Ready to. Resume Progress of Plant Betterment, Line 
Extension and New-Business Development to Suit Conditions 


has become so essential to every community 
that the ability of central stations to furnish such 
supply has become a question seriously affecting the 
welfare of the community. If central-station plants 
and distributing systems are of ample capacity and 
extent, and in such condition as to be able to meet all 
demands upon them, these demands can develop with- 
out hindrance, the community can continue to grow 
unhampered and both capital and labor can be em- 
ployed with at least one essential element—power— 
abundantly available. If, on the other hand, the 
capacity of power plants has reached the point where 
there is little or no reserve left, when these plants 
have suffered in maintenance, when line extensions 
to new and favorable industrial and residential dis- 
tricts are no longer being made, normal development 
throughout the community is likely to be seriously 
checked. War conditions have unavoidably brought 
about these latter conditions in a great manv central- 
“station systems. The attitude of central-station com- 
panies as to the continuance or correction of these 
conditions is therefore of great concern just now to 
our cities and to the country as a whole. 

To the electrical industry central-station policies 
on these matters are of even more vital concern, be- 
canse the prosperitv of the power companies is closely 
reflected to the industry in general. Central stations 
are among the largest purchasers of electrical appa- 
ratus and supplies. Their policies as to construction 
and rehabilitation. especially as to plant enlargements 
and betterments, line extensions, etc., are therefore 
of keen interest to all electrical men and those closely 
allied to the electrical industry. 

In order to obtain reliable first-hand information 
for the benefit of the electrical industry about the 
attitude of central stations on these important matters. 
the ELECTRICAL Review has made a careful survey 
of policies and plans of a very large number of cen- 
tral stations in large, medium and moderate-sized 
cities. These stations are both large and small. and 
quite -typical of the entire central-station industry. 
The high percentage of replies received is therefore 
believed to give a good general summary of the 
various opinions on these matters now held by repre- 
sentative central-stations managements. 

Another survey was made of the attitude of these 
companies respecting the resumption of active solicita- 
tion of new business. In this case the managers of 
the new business, sales or contract departments of 
those companies that have usually been prominent in 
aggressive development work were written to or per- 
sonally interviewed. It was felt that if there was to 
be resumption of such sales effort. it would under 
present conditions be expected from such companies 
as have previously had successful experience in this 
work. The opinions expressed on this subject. and 
referred to in another section of this issue. are there- 


A BUNDANT and reliable supply of electricity 


fore believed to be indicative of what may be antici- 
pated in this line under reasonably favorable cir- 
cumstances. 

The first point that was observed was that many 
companies are now very carefully considering all these 
matters and expect to take definite action upon them 
in the very near future. Eagerness is expressed by 
all the stations in this group to do the utmost in the 
way of necessary or desirable construction that is 
warranted by the circumstances. Uncertainties as to 
costs are naturally withholding the final approval of 
much contemplated work, until the conditions can be 


_ better judged as to how extended these undertakings 


should be made in order to correspond with profitable 
investment. The opinion is quite generally held that 
rehabilitation on a large scale, extensive new con- 
struction and liberal line extensions are warranted 
only to the extent that these betterments and increases 
in capacity will bring such a high return on the excess 
investment involved under present prices of material 
and labor that this excess cost above normal can be 
written off or amortized in from five to ten years. In 
view of this state of affairs, final budgets for this 
year’s program of new work are in many instances 
still unsettled. 

The basis for this policy of going slowly and surely 
is found in the difficulties experienced by so many 
central stations during the war. The high cost of fuel, 
supplies and labor has necessitated the closest economy 


‘by practically all companies, and especially those 


whose rates could not be correspondingly raised on 
account of franchise limitations, lack of power of 
regulatory commissions, or other causes. Obviously, 
these companies are necessarily constrained to go on 
slowly until the return of more normal conditions and 
any expenditures now authorized must be of such 
character as will surely be profitable from the start. 

In view of these circumstances a minority of the 
companies, probably not over one-third, have definitely 
decided to take the most conservative attitude and 
engage in substantially no important construction or 
betterment work this year unless a very material im- 
provement in the present business situation and in 
load requires it. These companies have sufficient 
capacity to handle existing demands and therefore 
contemplate no additions thereto or to their lines, un- 
less it be in the nature of short extensions to serve 
customers with substantial loads. However, they ex- 
pect at least to maintain plants and lines in good con- 
dition, which is much better than the situation a year 
or so ago when even normal upkeep was in many cases 
cut down. | l 


REVIVAL OF REHABILITATION AND CONSTRUCTION 
= Work sy Many COMPANIES. 


Aside from high costs and shortage of men, check- 
ing of important construction work during the past 
vear resulted from the orders of the War Industries 
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Board which had to curtail the normal use of mate- 
rials so as to conserve them for prosecution of the 
war. Only those projects were approved as were 
of manifest national interest or which, having been 
started, would involve heavy loss if not completed. 
Consequently a great deal of work planned by the 
central stations during the latter part of 1917 or later 
for execution last year was never begun and is now 
waiting only for favorable conditions. At present it 
is largely a question merely of opinion as to whether 
conditions are sufficiently favorable to warrant under- 
taking this work. The scarcity of men no longer 
exists, the orders curtailing the use of materials have 
been removed, so that the only hindrances left are 
continued high costs and some difficulties in financing. 
Both these matters, which will be referred to again 
below, have in many instances been taken care of, so 
that construction work is being resumed by a gratify- 
ingly large number of central stations. 

This 1s especially true in those cities where the 
companies were not called on to increase plant capacity 
during the last year and a half in order to serve muni- 
tion plants, shipyards, and other war industries, be- 
cause in such cases ample reserve capacity now exists 
as a rule since the war loads have almost vanished. 


Those cities where there was very heavy war business. 


are the very ones also in which construction work was 
seriously checked. Consequently, they find themselves 
in need of greater reserve generating and often also 
distributing capacity, and of affecting many improve- 
ments in plants and lines that suffered because of ina- 
bility to carry out customary upkeep work. 


OPpToMISTIC OUTLOOK INSPIRES BUILDING WORK. 


The case is not exclusively one of necessary in- 
creased capacity, however, as many companies are in- 
spired by optimism at the general outlook. While they 
find themselves able to easily handle present business, 
they consider it desirable to be in such condition as 
to take care of material increases that may come in 
the not distant future. Readjustment to peace status 
is being made steadily and will, no doubt, be greatly 
accelerated by actual signature of the peace treaty: 
The purchasing power of the people was perhaps 
never greater than now, in spite of high prices and 
high taxes. Very many cities are deficient in hous- 
ing facilities, so that apartment and residence building 
will have to be undertaken. This will increase the load 
in residence districts. The people have restricted their 
purchases of clothing, furniture and other supplies 
during the war and these must be replenished. To sup- 
ply these wants will stimulate business greatly, which 
in turn will cause many industrial plants to make 
‘necessary betterments that could not be made during 
the war. 

Extensive road building and other public works 
also will stimulate general business improvement, all 
-of which means heavy increases in electrical loads of 
central-station systems. Special loads developed dur- 
ing the war, such as electric welding and electric fur- 
nace work, will probably continue and may even grow 
through -new applications. The present mild winter 
has diminished the harvesting of natural ice, so that 
the demand for electrically made artificial ice will no 
doubt be heavier next summer than ever. These are 
but a few of the reasons why progressive central sta- 
tions are taking an optimistic view of the situation 
and preparing for important developments. 

But this is only part of the story. Quite a few 
central-station companies feel that they should not 
only be in a position to furnish electric service for 
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future peace needs of the community, as they were in 
furnishing urgent war power loads, but that they 
should help solve the growing unemployment situation. 
This idea is not confined to the large companies by 
any means. The manager of the central station in 
the modest town of Fessenden, N. Dak., writes that, 
“We are eager to do our bit in absorbing the surplus 
of labor that has accumulated and must be cared for 
by our industries even if necessary at a sacrifice of 
our profits; therefore, we are contemplating and 
arranging a 19-mile extension of a high-tension line 
to an adjoining town, also an 8-mile extension ot one 
of our present high-tension lines into a new territory. 
We are also endeavoring to interest a third town in 
these connections, which if accomplished will necessi- 
tate the addition of a 200-hp. complete unit in our 
plant.” If a small company can take this progressive 
stand, surely some of the larger and more resource- 
ful organizations can do as much. 

Respecting the prevailing tendency for prices of 
materials and labor to remain rather high, the teeling 
is spreading that the decreases that have already oc- 
curred have probably reached a fairly stable level, 
because much new work has to be undertaken without 
further delay. This will bring about employment of 
labor and stabilize the material market. The price of 
copper and of other essential central-station supplies 
has already been very materially reduced. so that those 
companies which have need for undertaking line or 
power-plant work without further delay cannot afford 
to wait for possibly remote further reductions. Such 
further decreases may come gradually but the higher 
cost involved in undertaking work without waiting 
can usually be compensated for by extra returns that 
the prompt completion of this work will make possible. 


CHARACTER OF WorK UNDER Way AND CONTEM- 
PLATED. 


_ The work under construction and contemplated for 
execution during the present year is of varied charac- 
ter. Only a few typical examples are cited in the 
following to give some idea of the character of this 
work. In the way of large plants is the new steam- 
electric plant of the Kansas City Light & Power Co., 
Kansas City, Mo., a brief preliminary description of 
which was published in these columns last year. This 
plant was started late in 1917 and eventually will con- 
tain six units. At the present time two 20,000-kv-a. 
steam turbogenerator sets are being installed, together 
with all the necessary appurtenances. A 13,200-volt 
underground transmission system is being installed to 
connect this plant with the various substations, of 
which two new ones are being built. 

The Denver Gas & Electric Light Co., Denver, 
Colo., is completing a 12,500-kw. addition to its plants. 
At Warren, Ohio, the Trumbull Public Service Co. 1s 
proceeding with the installation of a 12,500-kw. turbo- 
generator set. The Rockford Electric Co. is planning 
for considerable extensions and expects to install a 
7500-kw. turbogenerator with various improvements 
to coal-handling machinery, and additions to its pres- 
ent distribution lines in Rockford, Ill. At Elyria, 
Ohio, the Lorain County Electric Co. is completing 
as rapidly as possible its new 8000-kw. power station, 
the first unit of which it is hoped to place in service 
this summer. A 1250-kw. turbo set is to be installed 
by the City Light & Water Co. at Armarillo, Tex. At 
New Philadelphia, Ohio, the Ohio Service Co. is in- 
stalling a 4000-kw. turbine and surface condenser unit. 
It is also installing additional circuits to existing 
33,000-volt transmission lines between Newcomers- 
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town and Cambridge, 20 miles, and New Philadelphia 
and Dennison, 10 miles. The Hanover Light, Heat & 
Power Co. has plans to install a 1000-kw. turbogener- 
ator, surface condenser and spray cooling system at 
Hanover, Pa. Certain existing lines are to be in- 
creased in capacity by raising the voltage to 13,000. 
The Virginia-Western Power Co. is completing a new 
steam-electric powet plant and some additional high- 
tension transmission line to tie in with its hydroelec- 
tric system. At the power plant of the Tide Water 
Power Co. at Wilmington, N. C., there is being in- 
stalled a 2s500-kw. turbogenerator with barometric 
condenser, two 600-hp. boilers, two 1500-kw. trans- 
formers and necessary auxiliary equipment. 

In the line of hydroelectric development a few 
typical cases mav also be mentioned, one of which is 
the extension of the facilities of the Southern Sierras 
Power Co., Riverside, Cal. This company is building 
additional steel pipe lines so as to increase the capacity 
of its several plants along Bishop Creek. These pipe 
lines aggregate nearly 312 miles in length. The 
capacity of Plant No. 5 will be increased by a new 
1500-kw. unit. An increase in voltage of the trans- 
mission line from Bishop Creek to San Bernardino 
will be made to correspond with the increased load 
demands. In Maine, the Bangor Railway & Electric 
Co. plans to install three water wheels of 250-hp. each 
at its Veazie plant, and the Bar Harbor & Union River 
Power Co. 1s planning to install a 3000-kv-a. water 
wheel unit at its Ellsworth plant. The Vermont & 
Quebec Power Corporation plans the building of a 
new plant on its water-power holdings along the 
Missisquoi river, Vermont; about 1500 hp. will be de- 
veloped and a 13,000-volt transmission line of 15 to 
22 miles length will be built. Another 500-kv-a. unit 
is to be added at the Richford, Vt., plant. Typical 
of some of the smaller developments is the contem- 
plated development of two water powers by the Mil- 
ford Electric Co. at Milford, Mich. 

The lull in street- -lighting developments that char- 
acterized the last year especially is giving way and 
considerable work is being planned in this line. The 
city of Chicago, which spent several million dollars 
last vear, hopes to continue the extension of its 
municipal system although the budget has not been 
approved at this writing. The Public Lighting Com- 
mission of Detroit plans to expend about $500,000 for 
the construction of conduits, underground cable, pole 
lines and street-lighting equipment. The municipal 
plant at Ottawa, Kans., is preparing specifications for 
a 500-kw. unit employing either steam engine or tur- 
bine. At Brigham City, Utah, improvements costing 
about $12.000 are contemplated. A new series light- 
ing system will be installed in the business district and 
a new secondary distribution system is contemplated 
so as to serve to supply the lighting of the business 
district more satisfactorily. The Lexington Utilities 
Co., of Lexington, Ky., is considering the rebuilding 
of a part or perhaps whole of its street-lighting Sys- 
tem of about 700 lamps, changing to a straight series 
Mazda svstem. 

The foregoing examples of new work and exten- 
sions have been picked at random from reports of an 
extremely large number of projects. They are typical 
of the progressive undertakings of both large and 
small central-station systems. The central-station 
industry has up to the late war made steady and re- 
markable progress. Most of the companies are de- 
termined to resume this progress without delay so 
that this industry may continue to be in the lead as 
it has been in the past. 
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A MESSAGE OF APPRECIATION FROM 
THE FRONT. 


Interesting Letter from a Subscriber Showing How the 
“Electrical Review” Served the Boys Overseas. 


I take this privilege in writing to express my sin- 
cere thanks for the past issues (since June 27, 1917) 
of the ELECTRICAL REVIEW. 

It is needless to state they were very gratefully 


_ received and have passed many a dreary hour for both 


me and my comrades. 

If paper could talk, many are the hair-raising 
incidents that some of those issues could relate. 

Have received the issues regularly, while in the 
Toul sector in the St. Mihiel salient and while in the 
Argonne. 

Arrived in France in June, 1918, going imme- 
diately into the lines in the Toul sector. 

Received my training at Camp Gordon, Ga., where 
men from every state in the Union made up the 307th 
Signal Battalion. Our major is K. D. Schaffer, for- 
mer district plant chief for the Bell Telephone Co., 
Toledo, Ohio. Such men, including its enlisted per- 
sonal employes of the Bell Telephone Co. and West- 
ern Union Telegraph Co., composed our battalion, 
considered from its achievements one of the best in 
the A. E. F. 

We left the Toul sector to take ‘up the right flank 
of the St. Mihiel salient, which was opposite Metz and 
could be plainly seen on a clear day. 

During that drive our division (82nd) made a 
creditable showing. Sept. 22 found us in the Verdun 
sector, and on Oct. 5 we entered the lines again, re- 
maining until Nov. 1 after 50% of our troops were 
either killed or wounded. 

All this time I received the ELEcTRICAL REvIEW 
and this week received the December number, which 
I now have before me. 

Am at present located in Champlitte with Brigade 
Headquarters, having been stationed here since Dec. 1. 
maintaining telephone communication. However, we 
start overseas soon, and a happy bunch we will be. 

Once back home, must find occupation and am 
undecided whether it will be telephone work or my 
old line of business—lighting and power. 

France is open for much improvement in lighting. 

Champlitte is very poorly lighted, having a power 
plant, hydroelectric operated, generating 110 volts 
direct current. The lines are very poorly constructed, 
bare copper, mostly No. 10 and No. 8, mounted on, 
porcelain insulators on iron brackets fastened to build- 
ings. Inside wiring is accomplished about in the same 
manner as our bell and annunciator wiring. 

Not a night passes but some interruption of serv- 
ice occurs, due to some uncalled for reason. 

The plant is owned by a Frenchman individuallv': 
and from all appearance has made his fortune in 
francs, so does not give it his attention. However. 
this is the way things are run in general in France. 

Many small villages are without electric light. 

The Americans have wired several in this area— 
Maetz, Coublanc, Seffron and others. 

It is difficult to state if this would be a promising 
land for some wideawake American electrically in- 
clined. Am thinking it would. 

Again thanking you for this privilege to write and 
subscription to the Review for these many past’ 
months, I remain, Yours sincerely, 

SercT. E. J. Ross, 
307th Field Signal Battalion, Co., B, A, E. F. 
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Linking Science and Art in Lighting 


Last* of Six Articles Dealing with Esthetic Interior Lighting— 
Appropriate Use of Chandelierand Bracket—Tendency Toward 
the Use of Other than Ceiling Fixtures — Future Possibilities 


By M. LUCKIESH 


Nela Research Laboratory, National Lamp Works of General Electric Co., Nela Park, Cleveland, Ohio. 


PART VI.—SOME MODERN TENDENCIES IN LIGHTING. 


more extensive use of so-called indirect and 

semi-indirect lighting. Owing to the increasing 
brightness of light-sources, especially the more pow- 
erful ones, good lighting requires the concealment or 
shading of these sources. One of the chief virtues 
of natural lighting indoors is its diffusion and there is 
a tendency in artificial lighting to simulate this char- 
acteristic. This need for diffusing the light makes it 
necessary to sacrifice some of the artistic chandeliers 
and brackets of the past centuries when the light- 
sources were flames of relatively low brightness com- 
pared with modern sources of high brightness. Chan- 
deliers and wall brackets, when properly located, may 
be equipped with frosted lamps of low wattage and if 
these are viewed against a light background, annoying 


Ta is a general tendency in lighting toward a 


*The first five of these articles appeared in the Electrical 
eee of Oct. 5, Nov. 2 and Dec. 7, 1918, and Jan. 4 and Feb. 
A 9. 
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glare is not usually experienced. However, it is gen- 
erally safer to equip chandeliers with diffusing shades, 
and brackets, which are usually more exposed to the 
normal visual field, should be provided with dense 


opal glass shades as large as artistic considerations. 


will permit. 

In some types of interiors, chandeliers and wall 
brackets are more appropriate than any other style of 
fixture. In fact, we are often confronted with char- 
acterless semi-indirect bowls in rooms of period archi- 
tecture in which they are quite conspicuously incon- 
gruous. There is a tendency on the part of illuminating 
engineers to abandon the chandeliers and brackets, but 
the artist will cling to these in their appropriate places. 
In fact, such fixtures have great value in certain types 
of interiors where the artistic aspect is prominent. 
But the artist must be convinced that diffusing shades 
can be applied to such fixtures without sacrificing any 
artistic value. In Fig. 1 both chandeliers and wall 
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Fig. 1.—Court Room With Brackets and Chandeliers in Which the Lamps Are Well TShaded. 
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brackets are in use in a room in which both the utili- 
tarian and esthetic aspects on the lighting are impor- 
tant. The small lamps in the chandeliers are shaded 
with dense opal shades. The wall brackets, which are 
lower and consequently are more commonly in the 
visual field, are equipped with large opal shades. This 


Fig. 2.—Floor Lamps That Provide Both General and Localized 
Lighting in the Tea Room of a Hotel. 


combination is quite satisfactory. This illustration 1s 
of a room in a large public building in which fixtures 
of these types are quite generally and satisfactorily in 
use. This type of lighting is not unique; in fact, it 
was perhaps the earliest ‘used and it 1s mentioned here 
not to illustrate a modern tendency, but to bring forth 
the point that it still has a place in modern lighting. 
In fact, many possibilities are open to the designer of 
chandeliers, brackets and similar fixtures to link 
science and art in the solution of the more complex 
problems which confront the lighting expert as the 
art of lighting advances. 


LIGHTING Must BE APPROPRIATE. 


There is an increasing tendency, especially in our 
large beautiful interiors, to conceal lamps behind cor- 


Fig. 3.—Bank President's Office Artificially Lighted Through 


Skylight. 


nices and in various recesses provided by the archi- 
tect. Such schemes, if premeditated, make for a per- 
fect blend between lighting effects and architectural 
design. Touches of color are all that remain to make 
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lighting of this nature, when appropriate, of course, 
perfect from the standpoint of congruity. However, 
such highly diffused lighting is not always appropriate. 
For example, there is much dissatisfaction in some 
large dining rooms with this lighting which renders 
objects characterless. Jewels lose their charming glit- 
ter; human faces are not satisfactorily modelled, and 
there is no feeling of the slightest privacy. But these 
objections are not general, although they emphasize the 
importance of the law of appropriateness in lighting 
as in other activities. 

These mistakes are excellent examples of a lack of 
imagination on the part of those responsible for the 
lighting and also illustrate the necessity of viewing 
lighting not only by itself but merely as one factor in 
the entire ensemble which comprises an interior and 
its function. Illustrations of this kind of “concealed” 
lighting and of the ordinary semi-indirect and indirect 
fixtures are to be found on every hand. 


EXAMPLES OF LIGHTING THAT Do Not EMPLOY THE 
ORDINARY CEILING FIXTURE. 


It is the chief aim of this article to point out cer- 
tain tendencies and possibilities in lighting in which 
the ordinary fixture suspended from the ceiling is not 


Fig. 4.—Swimming Pool in Club House With Artificial Lighting 
Through Skylight. 


used. In many interiors fixtures suspended from the 
ceiling detract from the artistic value of the room as a 
whole. In others inadequate provision has been made 
for appropriate lighting effects and it may be imprac- 
ticable # provide the necessary wiring after the build- 
ing has been completed. In Fig. 2 is illustrated a 
pleasing lighting effect obtained by means of floor 
lamps. By means of a simple mechanism containing a 
silvered reflector a powerful indirect component of 
light is obtained. Other sockets are available for the 
cozier direct component. Both of these effects are 
obtained from a single unit and it is seen that a degree 
of variety in the lighting effects is available. 
Numerous noteworthy examples of artificial light- 
ing through skylights in the ceiling are available. This 
method has been used in a number of art galleries and 
where science and art are properly linked the results 
are satisfactory. A number of hotels and other large 
interiors have employed this type of artificial lighting 
and in some cases beautiful color effects have been 
obtained. The scheme is especially practicable where 
the same skylight admits natural daylight. However, 
the maintenance of skylights is a matter of prime im- 
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portance and by no means inexpensive. 
of cases artificial lighting has been done through spe- 
cially designed windows in the side walls, but this is 
not generally good practice because the position of 
such windows is usually unsatisfactory from the stand- 
point of good lighting. However, such unique de- 
partures from general practice are the best solutions 
of some problems. 

In Fig. 3 is shown a private office lighted by means 
of artificial light projected through the sub-skylight 
shown. In Fig. 4 is shown the same kind of lighting 
for a swimming pool. In both these instances the 
skylights admit natural light in the daytime. In the 
former case if the so-called artificial daylight tungsten 
lamp (Mazda C-2) were used they could be turned on 
as daylight begins to fail with the result that the occu- 
pant would not experience the annoyance of the usual 
change from natural to artificial light. Ordinarily, 
when natural daylight fails, the artificial light is sup- 
lied and when it differs in distribution and color 
there is a period of annoyance, as is well known. As 
the lighting art progresses toward refinement such 
»oints as these will be more carefully considered. 

Many artistic ornaments can be designed fox the 
purpose of concealing lamps and eliminating the ceil- 
ing fixture when advisable. Among these the flower 
box has many possibilities. It may provide a pretty 
ornament, especially when it contains artificial flowers 
or when vines are draped over it. It may be supported 
on the wall, over capitals, on mantels or bookcases, and 
in many other places. The use of this type of unit is 
shown in Fig. 5. This is a small theater which is 
quite satisfactorily lighted in this manner. Reflectors 
giving an asymmetrical distribution should generally 
be used when the boxes are supported on a wall or 
near it. In this case the brightest areas in the room 
are as far from the direct field of view as possible. 

In Fig. 6 is shown a type of floor fixture which 
has been used successfully in numerous interiors for 
indirect lighting effects. 


ALMOST LIMITLESS POSSIBILITIES AHEAD. 


The possibilities of fixture design and architectural 
design appear to be limited only by the expenditure 
the consumer will authorize. They are certainly un- 
limited when considered from such viewpoints as op- 
portunity and ingenuity. When we look backward over 
the accomplishments in the past ten years our imagina- 
tion fails us in striving for a view ten years hence. 
High-efficiency lamps are available so that we need not 
handle light as we did in past years when it was so 
precious. We can alter it in color to suit our esthetic 


Fig. 5.—The Flower Box as a Place of Concealment for the 
Lamps Iin a Small Theater. 
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Fig. 6.—The Massive Flower Urn Solves Some Lighting Problems 
Very Well, as in This Club-House Foyer. 


taste and the psychological requirements. — [<fficient 
reflecting, refracting and diffusing devices are avail- 
able and great strides have been made toward ac- 
cumulating knowledge in this direction. Much remains 
to be learned and to be done but it appears that prog- 
ress demands a closer linking of the scientific and the 
artistic aspects of lighting. 


MARKED PROGRESS OF OKLAHOMA CEN- 
TRAL STATIONS FOR 1917. 


The Oklahoma central stations show large in- 
creases in substantially all items for both five-year 
periods covered by the table, but in the increases from 
1912 to I917-are in most cases proportionally less than 
those for the preceding years. Although steam sup- 
plied the greater part of the horsepower in 1917, the 
figures show a very great proportional gain in the 
power derived from internal-combustion engines— 
from 200 hp. in 1907 to 5966 in 1912 and to 12,860 
in IQI7. 7 

The figures are shown in detail herewith. 

CENTRAL-STATION STATISTICS FOR OKLAHOMA. 


Per cent of 
increase.! 


1907 to 1912 to 
1917. 1912. 1907. 1917. 1917. 
Number of establish- 
ments 4662s owed 201 130 72 179.2 54.6 
Commercial ........ 95 67 58 63.8 41.8 
Municipal .......... 106 63 14 657.1 68.3 
Income? .............. $4,306,782 $2,357,950 $1,106,316 289.3 82.6 
Electric service ...$4,212,933 $2,287,329 $1,097,134 284.0 84.2 
All other .......... 93,849 70,621 $ 9,182 922.1 32.9 
Total expenses, in- 


cluding salaries and 


wages ..... E aia: $3,541,443 $1,888,706 $1,025,702 245.3 87.5 
Number of persons 
employed .......... 1,112 785 414 168.6 41.6 
Salaries and wages.$ 885,880 $ 581,580 $ 264,604 234.8 52.3 
Total hp. ...... ae 80,997 53,922 22,623 268.0 50.3 
Steam engines: 
Number ......... 223 194 113 97.3 14.9 
HD: 5243 Hho ae eae ee 66,769 45,821 22,423 197.8 457 
Internal-combustion engines: 
Number .......... 133 38 2 6550.0 250.4 
HD. sateen c46S aia 12,860 5,966 200 6330.0 115.6 
Water wheels: 
Number .......... 5 y re a meee eee —28.5 
HDP: ane eo cates 1,368 SAGO” , rakaa k erana —35.9 
Kilowatt capacity of 
dynamos ........... 57,783 38,301 15,499 272.8 50.9 
Output of stations. 
kwe-hr. .....-....0- 100.737,632 48,824,097 24,985,903 303.2 106.3 
Stationary motors served: 
Number ........... 6,375 3.470 1.986 487.0 832.7 
ee en as eee 61,268 23,056 6.586 830.3 165.7 
Number of street lamps: 
PEC? E apie dkes aseradas 1,925 3,303 Ce nen eee — 41.7 
Incandescent, etc... 13,763 8,334 Shiva . tegen 65.1 


1A minus sign (—) denotes decrease. "Exclusive of $11.689 in 
1917 and $130,096 in 1912, reported by street and electric railway 
compare: as income from sale of,electric current. NOL 
available. 
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Estimating the Wiring of Existing 
Buildings on Outlet Basis 


Table Compiled by Commonwealth Edison Company 
Offers Complete Information on This Method—Advan- 
tages to Electrical Contractors—Method of Application 


ANY electrical contractors, estimators and elec- 
tricians have for years advocated the use of the 
outlet method for estimating the wiring of 

residences, flats and store and flat buildings, particu- 
larly in wiring such buildings after they have been 
built. or what is commonly known as old wiring. Un- 
questionably the easiest, simplest and most rapid 
method, it has heretofore been condemned because of 
the fact that sufficient data was not available and its 
use without such data entailed a certain factor of 
chance which was altogether too large to be consistent 
with eficient and accurate estimating. 

By this method the cost of the wiring is determined 
from the number and types of the outlets to be 
installed and their locations. As the material and 
labor required varies but little in the same types of 


Four-story Single or Double Flat Building— 
29 With open basement ....... ccc cece cence cect teenies 
30 With flat in basement .......... 0. ccc eee ee ce eens 
31 Wiring first flat only, gdd 35 cents per outlet. 
32 Wiring first tlat only, add 50 cents per outlet. 
33 Wiring basement flat only, add 50 cents per outlet. 
34 Wiring nat between two flats, add 50 cents per outlet. 


2 
53 2 
Description of Building. w 5 
2 g 
Q 
o B 
One-story Residence— 
l Open attic, unfinished, or no basement .......... oe) 270. 229: 
2 With finished rooms in basement ..... eoveisaveadaa OUD. 32; 
s Flat roof—with or without basement ............... 30,0 32 
One-stury Flat Building— 
4 Open attic—With or without basement ............. 27.5 29 
a9 With finished rooms in basement .................. 30.0 32 
6 Flat roof—With or without basement ............. 30.0 32. 
7 With finished rooms in basement .............c00ce0: 32.0 34. 
One and One-half-story Residence— 
8 With or without basement ...............0 cece eee 30.0 32 
One and Une-half-story Flat Building— 
9 With open basement .......... ccc cece cette cece 30.0 32 
10 With basement as separate flat .............c ee ee eee 32.0 34. 
Two-story Single or Double Flat Building— 
11 Flat roof—Open basement ........... 00. c ee eee eee 32.0 34. 
12 Flat roof—No basement or tlat in basement ........ 34.0 35 
13 Peak roof—No basement or flat in basement ....... 32.0 34 
14 Peak roof—Open basement ..........cccc cece eee eees 30.0 32. 
Two-story Residence—Flat Roof— 
15 Open basement 5.05.4 5656 cee eee bee kee oeaeee 34.0 35 
16 No basement or finished rooms in basement ........ 35.9 38. 
Two-story Residence—Peak RKoof— 
17 With open basement ......... 0. ccc cece eee ee wee eee ees 30.0 32. 
18 No basement or finished rooms in basement ........ 32.0 34 
Two and One-half-story Residence— 

19 With rooms in basement ...........c ccc ere eee ceeaee 34.8 37. 
20 With open basement ......... 0. ccc eee eee eee eee ees 32.0 34 
Two and One-half-story Single or Double Flat Bldg.— 

21 With open basement ......... cc cece cee eee ene 32 37. 
22 With finished rooms in basement............. 008. 34.8 37 

Three-story Single or Double Flat Building— 

23 Flat roof—Open basement ......... cece eee eee eenee 34.8 37. 
24 Flat roof—No basement or flat in basement ........ 27.0 38 
25 Peak roof—No basement or flat in basement ....... t 35.9 38. 
26 Peak roof—Open basement .........-.c cece e ene ceee 34.2 35 
27 Three-storv residence ......-....ccc cece rece sees ceeee 41.8 48 
28 Four-storyv residence .......... ccc cece eee ee cere cere 43.8 60. 
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buildings of this character the principle difficulties in- 
volved are the segregating of the different types and 
the preparing of unit prices for them based on the 
results obtained from actual installations. This has 
been attempted many times, but due either to a lack 
of a sufficient number of the various types of build- 
ings or enough styles of outlets very little headway 
has been made. 

The table shown in Fig. 1, contains considerable 
information for contractors and others who desire 
to compile such data for their own use and in addition 
is a very practical method of listing the various items. 
The figures represent percentages taken from a table 
which was developed and is being used by the Com- 
monwealth Edison Co., of Chicago. In this table 
100% represents the cost of labor and material neces- 


- g a Ž 82 32 
w% — = D [e wn 
Hay z3 5 Pe = A z 2 È ° bo fe . 
Se 265 S Ul sm os > Ok 3 E& ~ 
z 223° § BIZGE 22 go “8 3, fä 2 
¢. Bs as ú Rian Of va S29 US ES 5 
Si 82 of aa Bbo co Bo Ba ga eg ES g 
vs cu OS aa te o OS sE m nọ 9% 
ae as 2 be Ror of Os Où be = 
g3 a 28 5 OE Ee Es az RS SF 25 s 
m° & a 7 C m et a <a] n°? © in S 4 
38.0 40.0 32.0 35.9 100.9 48 BO nba Meme ae AIRO 
38.0 40.0 32.0 35.9 100.0 48 20- tee he fe ode a 
38.0 40.0 32.0 35.9 91.8 48 Do Save Sie Tee. aala 
38.0 40.0 32.0 35.9 100.0 20 48 20 80 
38.0 40.0 32.0 35.9 100.0 20 48 20 80 
38.0 40.0 32.0 35.9 91.8 20 48 20 80 
40.0 41.8 32.0 35.9 91.8 20 48 20 80 
38.0 40.0 32.0 35.9 100.6 48 OOM. iaae GbE a sent: Sete! 
38.0 40.0 2.0 35.9 100.0 20 48 20 80 
40.0 41.8 32.0 35.9 100.0 20 48 20 80 
40.0 41.8 32.0 35.9 120.0 20 48 20 88 
41.8 43.8 32.0 45.9 120.0 20 48 20 112 
40.0 41.8 32.0 35.9 120.0 20 48 20 112 
38.0 40.0 32.0 35.9 120.0 20 48 20 88 
41.8 40.0 35.9 35.9 100.0 48 BOY ae aaae eeni nia 
40.0 46.0 35.9 35.9 100.0 48 20 
38.0 40.0 35.9 35.9 1000 48 20> ee. pags eee ES 
40.0 41.8 35.9 35.9 100.0 48 OU." ‘geek’ pana Besa Vegans 
42.8 44.8 35.9 35.9 100.0 48 205. ogi De e Bawls . a 
40.0 41.8 35.9 35.9 100.0 48 205 aana bane” hades. “Senate 
42.8 44.8 35.9 35.9 120.0 20 48 20 88 sera 
42.8 44.8 35.9 35.9 120.0 20 48 20 112 Mase 
20 48 20 88 43.8 
41.8 43.8 35.9 35.9 136.0 20 48 20 112 43.8 
43.8 46.0 35.9 35.9 136.0 20 48 20 112 43.8 
43.8 46.0 35.9 35.9 136.0 j 20 48 20 88 43.8 
41.8 48.8 35.9 35.9 136.0 
51.9 46.0 43.8 40.0 100.0 48 20> odai eles. ied. ined 
51.9 46.0 43.8 40.0 100.0 48 20. “saa eas coer eens 
43.R 46.0 35.9 35.9 136.0 .... .... 20 48 20 88 43.8 
46.0 48.0 35.9 35.9 136.0 .... .... 20 48 20 112 43.8 


35 Wiring top flat in three-story building. use three-story schedule plus 35 cents per outlet. 
36 Wiring second fiat in three-story building, use three-story schedule plus 50 cents per outlet. 
37 Wiring first flat in three-story building, use two-story schedule plus 50 cents per outlet. 

38 Wiring second flat in four-story building, use three-story schedule plus 50 cents per outlet. 
39 Wiring third flat in four-story building, use four-story schedule plus 50 cents per outlet. 
40 Wiring first flat in four-story building, use two-story schedule plus 50 cents per outlet. 

41 Wiring fourth flat in four-story building, use four-story schedule plus 35 cents per outlet. 


Basement and public hall ugh ts on regular schedule. 
Wiring garage additiona! to 


ouse meter, two outlets, one switch and 15 ft. of extension cord, $28.75. 


Additional outlets, $3. 


Service extension on outside of building. 35 cents per running foot. capacity up to 100 lights. 


Overhead lawn service, first 20 ft., 
Fis. 1. 


$5.15; 9 cents per ft. for additional. 


TABLE OF PERCENTAGE CosTs OF OUTLETS IN VARIOUS TYPES OF BUILDINGS; BASED UPON SERVICE INSTALLATION Cost. 


342 ELECTRICAL REVIEW 


sary to Install 20 ft. of 12-im. service conduit and wire, 
service switch and cabinet, approved meter equipment 
and the necessary fuse protection for one circuit. 
From this cost are taken relative percentages repre- 
senting the costs of the various other items. 

As this service or 100% cost provides for a more 
elaborate and expensive service installation than is the 
practice in the majority of places and as the outlet 
installations in these places will not vary but shghtly 
in these respects it follows. of course, that their rela- 
tive percentage will not be the same. However, the 
difference in costs for the different styles of outlets 
and circuit requirements in the various types of build- 
ings should be practically the same under all condi- 
tions and once a contractor has established a definite 
cost for‘a certain style outlet in one type of building 
he may easily determine the costs for other buildings 
by applying the difference in percentages as shown 
in the table. 

In this table the different types of bwldings are 
segregated into 30 sections or schedules with 11 extra 
schedules to be used in unusual conditions. The out- 
lets are divided into 8 different stvles and locations 
to which may be added extra charges for additional 
meters and circuits. While the vast majority of build- 
ings of this character are of approximately the same 
size and will require about the same quantity of mate- 
ral for each type of building. larger than ordinary 
size are taken care of by the 34 watt per square foot 
or 88o sq. ft. per circuit ruling which is enforced in 


Chicago. According to this rulinz such buildings re- 
sence MEMORANDUM OF WIRING ESTIMATE `` 7" 
DULONG AY... - Soon MO... a oaaae amn 


By eppiication to House Winng Division, Contract Department. customers may enter 


sate ‘lature contract on p'an similar to winng contract 
COMMONWEALTH EDISON COMPANY 


Fig. 2. Estimator’s Form for Designating Schedule, Types and 


Styles cf Outlets. 


quire additional circuit capacity and the extra amount 
of material required is compensated for by the added 
circuit charge. Although this ruling is not enforced 
in many places it is nevertheless a good one to adopt 
for it insures the installation of sufficient circuit capac- 
itv to provide adequate lighting un‘ler all ordinary con- 
ditions. 
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Such a table is particularly valuable at this time 


. When many contractors rely uron the wiring of exist- 


ing buildings for the greater portion of their work. 
The conditions usually encountered in securing 
such contracts are different from those encountered in 
the securing of new wiring installations. In the first 
place, in a large number of cases the contractor is 


SCMEKOULE BO 


|. Wace OTO 
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P.S. aP OuTueT 
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—____|__ 3 Way Switch OyTicy 


Scavice 187 METERA AMO 16T CR! 
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Í STORE WIRING ADDITIONAL CHARGE _ 
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Fig. 3. Form Used for Totaling Prices of Wiring Estimate. 
not bidding in competition with another contractor, 
but the main difficulty is found in persuading the cus- 
tomer to have the building wired. Secondly, the num- 
her of possible customers is much larger. It therefore 
follows that the plan whereby the greatest number of 
estimates may be made at the least expense 1s espe- 
cially valuable as the proportions of such jobs, esti- 
mated to the houses actually wired is very small, prob- 
ably smaller than the average obtained by a single con- 
tractor in wiring new buildings. 

It is not claimed that this method is as accurate 
or efficient as the method by which the estimator actu- 
aily measures the amount of material required and esti- 
mates the labor necessary to install it at the same time, 
thereby eliminating an extra trip to the building to 
order the necessary material after the job has been 
secured. The results obtained by the Commonwealth 
Edison Co.. however, have shown that the ditference 


between the estimated and actual costs average around 


3% and the greater number of estimates which a 
man is able to make amply repay for the extra trip 
required to order material. : 


METHODS oF APPLICATION. 


The methods ‘used by this company in applying this 
system and securing the contracts are also worthv 
of note. The estimator, when the original call is 
made, fills out the “Memorandum of Wiring Esti- 
mate” shown in Fig. 2. At the top of this form spaces 
are provided for special information concerning the 
location of the building, ete. andsalso the schedule 
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number which corresponds to the number opposite the 
same type of building on the table. Below are spaces 
ior filling in the number and styles of outlets desired 
in the various rooms of the building. This form com- 
pletely filled out is then turned in to the office. 

In the office the outlets, etc.. are totaled and the 
costs as shown on the chart applied on the opposite 
side of the form as shown in Fig. 3. For example, let 
us assume that the building to be wired is a 2-flat 
building, five rooms in each flat, with a flat roof and 
open basement. Buildings of this type, according to 
the table are figured on Schedule No. 11. Ordinarily 
such a building will require about 18 ceiling outlets, 6 
wall outlets, 6 baseboard outlets, 6 single-pole and 2 
3-way switches and two meters with two circuits for 
each meter. 

For convenience, assume $10 to be the cost of the 
unit or 100% service. The wiring estimate for such 
a building may be easily totaled as follows: 

SCHEDULE No. 11. 
I ceiling outlets at 32% of $10 or $3.20..............-..6. $ 57.60 


s wall outlets at 24% or $3.40....... 00.0... cee ee ee eee 20.40 
6 baseboard outlets at 10% or $4.00 l.. i 0c cece eee 24.00 
ù sinvle-po'’e switches at 52% or $2.20 2.2... . ee ee ee 19.20 
2 3-way switches at 35.9% or $359 22. ee eee 7.18 
Service Ist meter and Ist circuit at 12067. ......... 00.0000. 12.¢0 
d-e VOCULCORE ANG: ow anne ules s Oe S rain ee tate Meee EERE was 4.80 
Adaitional meter and ist circuit at 20¢¢.....0............. 2.06 
Additional circuit on 2nd meter at JONG... cee eee 2.00 


Total bid for Wirlng.....ccccccccccccccceccccccecsececcs $149.18 


This price, to which has been added the necessary 
overhead and profit percentages, and the number of 
outlets, etc., are then transferred to the proposition 
which 1s to be submitted to the customer. This propo- 
sition which, properly signed, constitutes the contract 
between the company and the customer, reads sub- 
stantially as follows: 


WIRING ONLY. 
SCHEDULE 


Dear Sir: 

We hereby propose to furnish labor and material neces- 
sary to install wiring and switches in the .... story 
residence, Apartment Building, owned by you at No. ...... 
POE E our eh ac, ate gird waht , Chicago. 

__The work to be done under this contract will consist of 
wiring outlets for lights; outlets 
for single or double pole switches; and 
4-way switches, as follows: 


LIGHT OUTLETS. 


e... o0 o oo 


Total 


METER. 
LicHTts SWITCHES 


Porch 


Cert. BrAcKET BASEBRD. 


oeoenerere ese ee ee eee es H&B we © 


a ee ee ee ee ed 


Pe ee ee ee O O O O a a a a a a a a a a a a a a a 


Back Parlor 
Sitting Room 
Library 
Dining Room 
Butler’s Pantry 
Kitchen 
Furnace Room 
Basement 
Store Room 
Laundry 
Upper Hall 

Bed Room 

Bed 
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REAR—OVERHEAD 
Service ONLY to be FRONT-UNDERGROUND Ordered 
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The total price of the above work, complete as specified, 


TS sect eats EE ENA EEA Dollars ($.........a.. ), 
and we agree to accept payment of said sum of $........ 
in equal consecutive monthly instalments of $.......... each, 


the first instalment to be paid on the signing of this contract 
and the remaining instalments @o be paid on the first day 
of each and every month thereafter until fully paid. 

= A discount of 10% will be allowed if payment is made in 
Sites signing contract, or 6% if paid upon completion of 
work. 

All wiring above basement will be concealed in flexible 
metallic conduit and armored cable and exposed rigid con- 
duit on basement ceiling unless otherwise specitied. 

We will do all necessary cutting of floors and plaster, 
and will repair the floors, leaving them in good condition, but 
it is understood that all patching of plaster and all retouching 
of decorations is to be done by you at your expense. 

All work will be done in a neat and workmanlike man- 
ner, in strict accordance with the rules and requirements of 
the Department of Electricity of the City of Chicago, and 
the City’s Preliminary Certificate of Inspection will be guar- 
anteed by us and the fee for the final inspection will be paid 
hy us, but the City Electrical Inspection Department will not 
issue final Certificate of Inspection until the fixtures are 
installed and approved. 

This proposal, although signed, is subject to the approval 
of our General Contract Agent, and, if accepted, shall not be 
binding upon the Company until endorsed with his approval. 


COMMONWEALTH EDISON COMPANY, 


Head Lighting Agent. 
To Commonwealth Edison Company: 


e 
Your proposal, as above, is accepted by this day of 
l us 

I am 


hereby represent that 
We We are 


the owner of the above mentioned premises, and that the title 


r O O eee es ee ee ee we a 


to same stands in name. 


Pr ee ee ee 2 oo’ GoU O 
er er ae ee ee ed 
ot E ee 8 ee 0 8 eC ee Oe ee 8 ee E es oe 8 8 8 ee 8 


(tho i a 
COMMONWEALTH EDISON COMPANY, 


By woe cece cece cece cence cece cess eeeennes 
General Contract Agent. 


This proposal is accompanied by a letter of instruc- 
tion and explanation which explains the correct pro- 
cedure in signing and an explanation of the various 
items listed. On the opposite side of the proposal 
form space is provided for further information such 
as credit information, etc., which the customer is re- 
quired to fill in for the information of the company. 

Another form is also provided to be used where the 
customer desires the company to furnish and install 
the fixtures. This form is similar to the proposal form 
except that the various items refer to fixtures in place 
of outlets and places are provided for designating the 
style of glassware and other fixture features. 

' “After the proposal has been accepted and returned 

to the company it is turned over to the Construction 
Department, which department estimates and orders 
the material and has direct supervision over the instal- 
lation of the work. 


Marked advance has taken place within the tast 
two years in the application of vacuum-tube amplifiers 
based on the Fleming valve and audion. They are 
being used in signaling and communication circuits for 
successfully amplifying such feeble currents as have 
baffled the ingenuity of inventors heretofore. 
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NEW STEEL PLANT UNDER CONSTRUC- 
TION AT PORTLAND. 


Electric Cranes and Motor-Operated Rolls and Other 
Machines Are Features—Large Structural 
Steel Buildings. 


One of the most important new enterprises at Port- 
land, Ore., is the construction and equipment of the 
new plant of the Pacific Coast Steel Co., at Will- 
bridge, a suburb of that city. The site comprises a 
30-acre tract lying between the Portland-Linton high- 
way and Willamette river, one part of it being trav- 
ersed by the Spokane, Portland & Seattle Railroad. 
The company has a dock on the river, affording facili- 
ties for water transportation. 

The new plant will have the capacity for produc- 
ing 200 tons of commercial steel per day from scrap 
steel, basic iron, ferro-manganese and other products. 
some of which will be received from the company’s 
large plant at Youngstown, Seattle, Wash. 

The two main buildings being erected are of struc- 
tural steel, the foundations for which consist of rein- 
forced-concrete piers extending to a depth of 12 ft. 
below the surface. The construction work requires 
600 tons of structural steel and 1700 cu. yds. of 
concrete. 

The open-hearth furnace building. to contain two 
modern, 50-ton, oil-burning furnaces, of the Alexander 
Laughlin open-hearth type, is 147 ft. long, 105 ft. 
wide, and will be served by two electric cranes of 
6o tons and 5 tons capacity, respectively, for handling 
the ladles and setting the ingot molds. The rolling 
mill building, 320 ft. long, 88 ft. wide. and covered 
with corrugated, galvanized iron sheets, is to be served 
hy a 15-ton electric crane, of 84-ft. span and a 400-ft. 
runway. Between the two buildings just described 
is the ingot vard, served by an electric traveling crane 
having a 34-ft. span and a 440-ft. runway. This crane 
is supported by steel girders extending from the mill 
building to the furnace building. All cranes are oper- 
ated by 220-volt, direct-current motors. 

Electrical energy is to be utilized for all power 
purposes, for which there will be a connected load of 
1600 hp. The transformers, of General Electric type. 
being supplied by the Portland Railway, Light & 
Power Co., consist of three 500-kva., 11,000/2300-volt, 
three-phase, o-cvcle: three 150-kva. single-phase, 
T1,000/440-volt, and two 5o-kva., single-phase, 60- 
cvcle, 11.000/110-volt. the last named being for light- 
ing circuits. Three-phase energy at 11,000 volts will 
he received from the Portland Railway, Light & Power 
Co. svstem. Included in the equipment will be a 
75-kw. motor-generator set for producing direct-cur- 
rent energy for the crane motors and probably some 
others. The twenty or more motors for main drive 
in the two buildings will be three-phase motors. The 
largest of these will be a General Electric 800-hp.., 
2200-volt, mill-type motor for operating a three-stand 
T4-in. and a seven-stand to-inch rolling mill. Power 
is to be transmitted by rope drive to the 14-in. mill 
and by flexible coupling to the 1to-in. mill. All other 
motors are Westinghouse manufacture, the other 
motor-driven machines consisting of a crusher for 
lime rock and magnesite, charging apparatus for the 
furnaces, roller tables, hot-bed mechanism, conveyors, 
air compressors, blowers for furnaces, oil and water 
pumps. In some of these operations variable-speed 
motors are required, and in others, such as furnace 
charging, the motor will be controlled by contactors 
and time-element relays. 
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These data relate to the original plans made prior 
to the close of the war. and while the installations in 
the furnace building doubtless will be carried out as 
originally designed, the equipment in the rolling-mill 
building may be subject to some changes to meet the 
needs and demands of after-war conditions. 

The 6o-ton electric crane, above mentioned, is be- 
ing supplied by the Morgan Engineering Co., Alliance, 
Ohio, and the other three by the Champion Engineer- 
ing Co., Canton, Ohio. Another feature is a 1I0-ton 
steam locomotive for yard work, and also for pushing 
the cars carrving the charging cradles up to the front 
of the open-hearth, the cradles then being taken up 
by the electrically operated charging machines and 
the contents fed into the furnaces. 

Reverting to the subject of construction work, it 
should be noted that three reinforced concrete stacks 
are being built—one for each of the open-hearth fur- 
naces, and one for a heating furnace. Each stack 
is lined with fire-brick and has an inside diameter 
of 4 ft. 7 in. The height is 125 ft. above the ground 
surface, with a base extending 12 ft. below it. A 
water system and sewer system have been put in, and a 
30,000-gal. oil tank of reinforced concrete and a pump 
house are being built. The oil tank is set below grade 
level. Camden suction pumps are being installed for 
handling the fuel oil, and centrifugal pumps for water. 

The construction and installation work is in charge 
of C. P. Burgess, general superintendent, and W. C. 
Eshelman, construction engineer for the company. 
The concrete and steel construction is being done 
under contract by Grant Smith & Co., Portland and 
Seattle. 


ELECTRICAL EXPORTS FROM NEW YORK. 


From the statistics now available, it is interesting 
to note the exports of electrical goods from the Port 
of New York during the month of December. Among 
these are batteries, of which a total of $94,970 was 
shipped. Norway receiving $26,881 of this allotment, 
Chili, $3695, and New Zealand, $5228; dynamos, 
totaling $269,535, of which $21,900 was for Denmark. 
$100,972 for France, and $5009 for Cuba; insulated 
wire and cables, totaling $344, 601—Spain receiving 
$88,944, Brazil, $14,970, and France, $11,017; mag- 
netos, totaling $2671 12—England receiving $91,079. 
Italy, $77,687, and France, $18,171; switches and ac- 
cessories totaling $105,300—$19,723 going to Spain, 
$15,162 to France, and $8916 to England; transform- 
ers totaling $122, 888 —an aggregate of $18,239 being 
shipped to France, $13,605 to Spain, and $13,116 to 
Chili; boilers aggregating $93,616, a total of $37,066 
going to Chili, $7000 to France, and $2000 to Bermuda. 


RESULT OF OPERATING ECONOMIES AT 
BINGHAMTON. 


As a direct result of improved operating methods. 
made possible by the installation of new generating 
equipment, the Binghamton (N. Y.) Light, Heat & 
Power Co., during last January generated 161.076 
kw-hrs. more than during January of 1918 on 493 less 
tons of coal. 

In January, 1918, this company generated 1,128,834 
kw.-hrs.; in January, 1919, it generated 1,289,910. In 
January, D 2,000 tons of coal were used; in Janu- 
ary, IQIQ, I,507 tons were used. The revenue in 
January, 1918, was $35,241.25; in January, 1910, $40.- 
060.00. In the month of November, 1918, pounds of 
coal per kilowatt-hour were 2.36) 
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An Awakening in the Central-Station 
Industry 


N order to obtain first-hand information regarding 

new extensions and other construction work to 

be undertaken by central-station companies this 
spring, the EvecrricaL Review directed a letter of 
inquiry to approximately 2500 companies. Elsewhere 
in this issue we summarize the replies so far received. 
Attention is also called to the department of construc- 
tion items where specific details are given of consid- 
erable new work that will be undertaken by utility 
companies immediately. ` 

The outstanding feature of this survey is that the 
central-station industry as a whole will do a consider- 
able amount of new work this spring and summer— 
not only to take care of normal increases but in antici- 
pation of an appreciable amount of new business. It 
is true that in some respects the actual amount of con- 
templated work is not as extensive as in previous 
vears but when conditions are taken into consideration 
it is certainly encouraging that even as much will be 
done as is already planned. 

The fact that there is considerable apprehensión 
in some localities with reference to a decline in prices 


and the unprecedentedly high wage scale has undoubt- ` 


edly led some companies to report that little or noth- 
ing will be done unless conditions improve. Never- 
theless enough far-seeing companies have made plans 
to go ahead to make it safe to predict that 1919 will 
maintain the high average of the past few years previ- 
ous to our entering the war. 

One of the splendid accomplishments of the war 
period was the manner in which the central stations 
in the war-industries cities met the sudden loads of 
munition plants, shipyards, cantonments, etc. With 
equal ‘fine spirit many other central stations are now 
preparing to meet the renewed peace loads of other 
cities. : 

=- Fundamentally, business conditions in the central; 
station industry are exceptionally sound, and it is 
generally conceded that an era of prosperity is ahead. 
What is needed, however, is greater optimism and 
faith, not only among central stations but all branches 
of the industry. Prosperity and depression are both 
conditions of the mind as much as anything else. The 
forthcoming convention of the National Electric Light 
Association, which is being planned on a pre-war basis, 
will do a great deal towards bolstering up spirit in the 
industry. Manufacturers particularly should give 
their support to a movement to reduce the period of 
uncertainty and shorten the reconstruction era by 
starting an active campaign to overcome it. 


Improving Central-Station Plant 


N THE survey of the central-station industry 
| made by the ELecrricAL Review a rather aston- 
ishing fact has been brought to light. With the 
coming of spring with its milder weather, lessening of 
loads and general awakening of the year has always 
come spring activity in the way of construction, im- 
provements, extensions and rehabilitation. In the past 
this has consisted very largely of outdoor activity, 
changing of insulators, renewal of crossarms, con- 
ductor reinforcing, line extensions and similar work. 
This vear to an extent without precedent in our 
knéwledge the spring activity centers around indoor 
work. 

The reasons for this are, perhaps, not far to seck. 
The war, and the strenuous time preceding our entry 
into the conflict, curtailed development of additional 
loads not readily get-at-able. The three outstanding 
features of central-station operation during these 
times were fuel shortage, labor difficulties and a lack 
of capacity to meet demands made upon it. The 
result, naturally, is that much experience was gained 
and many lessons taught are now to be acted upon. 

First and foremost there is the boiler room. And 
no one operating a boiler room during the last two 
years failed to learn many things; and if indications 
are correct, few will wait unnecessarily in putting 
their ideas into practice by applying their solutions to 
the many problems. These problems embrace such 
matters as coal handling and measuring, combustion 
improvement and economy, feed-water regulation and 
measurement, and steam-flow metering, reduction of 
the many preventable wastes, and all-round general 
rehabilitation. In many instances additional capacity 
is to be installed; in other cases it is to be obtained by 
supplanting natural by mechanical draft, hand firing 
by mechanical stoking, and equipping the boiler room 
with instruments wherewith what is going on and how 
it is being accomplished may be known. 

In the generating stations and substations long- 
needed repairseand improvements’ are to be brought 
about. Equipment is to be rearranged for greater 
economy of operation and space, and greater ease of 
operation. Old equipment is to be replaced by new, 
and in almost every instance hand control is being 
replaced by automatic. Voltage regulation—the 
criterion of central-station service—is receiving great 
attention. Many of the smaller utilities that not long 
ago would not consider automatic voltage regulation 
of their feeders are now turning to automatic regula- 
tion as a way to improve their service, increase their 
revenue, and accomplish quickly and scientifically and 
more completely results, similar to re-enforcing line 
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conductors. The safety movement, that receives 
more consideration in times of peace than during the 
waging of war, is apparent in many of the reported 
improvements to be made. 

All in all, the construction, the improvement and 
rehabilitation work now planned for indoors shows 
conclusively that lessons taught by the war are to be 
put to good purpose. Economy of operation and 
materials, safety and reliability without sacrifice of 
flexibility, simplicity of lavout and well-laid plans, 
mark central-station activity. Higher standards, 
higher ideals and the promise of greater loads gen- 
erally indicate that the central stations are preparing 
to make up for lost time. 


Tendencies in Esthetic Lighting 
REAT advances in lighting practice have re- 
G sulted from the development of efhcient lamps 
and accessories. This higher efficiency has been 
accompanied unavoidably by higher brilliancy of light 
sources, which necessitated sacrificing part of the 
efficiency in order to secure better diffusion. This 
resulted in the production of not only numerous types 
of diffusing shades and globes, but in such radical 
departures from former lighting practice as the use 
of indirect and semi-indirect lighting and variations 
thereof. When correctly applied not only have these 
presented some excellent solutions of the serious ques- 
tion of glare, but they have also offered many novel 
and beautiiul examples’ of interior lighting. Thus 
they have served to give greater variety and scope to 
the designer of the lighting for public buildings, 
theaters, hotels, club houses, schools, libraries, art gal- 
leries, the better classes of stores, offices and resi- 
dences, and other buildings in which considerable 
attention is given to esthetic results in the general 
architectural design. 
A decided impetus was thus given to indirect light- 
ing systems. Their rapid advance within the last 
dozen years aroused very spirited discussion which 
has not yet entirely terminated. One group ot light- 
ing men heralded this advent with almost unbounded 
enthusiasm while the opposing group looked upon the 
development as freakish and regarded it with scorn. 
Setween these opposing groups the preponderance of 
lighting interests have looked upon indirect lighting 
as possessing decided merits in very many cases. Its 
advantages are well known and its limitations also. A 
very excellent presentation of the status of the matter 
is given in the article by Mr. M. Luckiesh, which 
appears in another section of this issue. He points 
out that, contrary to the belief of some lighting men, 
direct lighting still has its distinct field in places where 
consideration to esthetic effects is necessary or de- 
sirable. In many places insufficient attention has been 
given to making the lighting svstem appropriate to the 
uses of the room and the character of its architecture 
and general design. In some places, for instance, 
direct lighting fixtures of proper design can give a 
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very pleasing and harmonious result. Such modifica- 
tions of direct lighting as furnishing the light through 


‘an artificial skylight, while somewhat expensive, also 


produce very unique and satisfactory results. 

The fact is that through development of the light- 
ine art we‘now have available a much greater wealth 
of good lighting equipment than was conceived pos- 
sib'e a few vears ago. This has placed at our disposal 
facilities for producing unique lighting effects that 
mav in many cases lend additional charm to the archi- 
tectural design. How successfully this is done depends 
on the harmony between the lighting method emploved 
and the general scheme of the architect. Blind choice 
of a pet hghting system may through incongruity 
entirely defeat the aim sought. From the variety of 
methods now available it should be possible to select 
a suitable combination. 

Prejudice should not be a deciding factor im selec- 
tion of what is to be used. The final result will indi- 
cate whether the visual requirements of lighting prac- 
tice as well as good taste have been thought of. It 
is therefore evident that careful consideration must be 
given to all questions involved before deciding on 
what system of lighting is most appropriate. 

The present article by Mr. Luckiesh is the last of 
his present series on “Linking Science and Art in 
Lighting.” We feel sure that our readers will be 
p'eased to know that Mr. Luckiesh has in preparation 
a new series of articles which will be a development 
of the ideas he has set forth and will serve to throw 
much new hght on this subject that has up to the 
present time received too little candid, unbiased and 
sympathetic consideration. 


A Central-Station Opportunity 
T unusually mild winter, which has established 


new records im many localities, has made certain 

a serious shortage of ice this summer. In fact, 
it is predicted that the retail price will be in the neigh- 
horhood of St.co per 100 pounds. 

Naturally thoughts turn to artificial ice plants but 
when it 1s considered that in a city like Chicago, for 
instance, the existing plants can only take care of 
about two-thirds of the normal requirements, some 
idea can be had of the seriousness of the situation. . 

The supply of service to ice plants constitutes one 
of the most profitable loads for the central-station 
company and every effort should be made to encourage 
the extension of present plants and the establishment 
of new ones. Likewise, the operation of an ice-mak- 
ing plant as an adjunct to a central generating plant 
should again be given consideration. 

The big opportunity for the central-station indus- 
try, however, is in the household motor-driven refrig- 
erating machines that can be applied to any domestic 
ice box. There are several such machines on the 
market and opportunities for many more. Central- 
station sales departments should look into this field. 
which has such great petential possibilities. 
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A. I. E. E. Holds Successful Midwinter Convention— Ef- 
fective Demonstration of Productive Lighting—Other News 


FUTURE PROSPECTS DESCRIBED TO CEN- 
TRAL-STATION MEN. 


E. W. Lloyd Addresses Edison Men on Growth of 
Industry. 


At a meeting of the New Business Group of the 
Commonwealth Edison Co. held in Chicago, Feb. 24. 
E. W. Lloyd, general contract agent of the company, 
delivered an interesting address on “Getting Back to 
Normal Business.” The members of this group, which 
comprises the contract, inspection and construction 
departments, are engaged in the securing of new busi- 
ness for the company and in the work which neces- 
sarily proceeds the connecting of new customers to 
the company’s lines. 

Mr. Lloyd was very optimistic about the future of 
the central-station industry and is of the opinion that 
a great opportunity still exists in this field for the 
ambitious salesman in spite of numerous assertions 
to the contrary. In proof of this he pointed out the 
many applications of electricity which have, through 
the extreme conditions of the war, become for the first 
time generally known and used to any extent. All of 
these applications present to the central-station coni- 
panies possibilities for increased loads which were not 
recognized before and to the central-station employe 
an opportunity to become an expert in certain lines 
while the field is still unworked and to profit in the 
tremendous growth which is sure to follow. 

Electric welding, for example, was given promi- 
nence for the first time during the war and the notable 
advances made in its application and the remarkable 
results which were achieved assure its widespread use 
in the future. 

The use of electric furnaces has also been greatly 
advanced in this country since the outbreak of the 
war. In 1914 this country had fewer electric furnaces 
In operation than any of the larger countries of 
Europe; now it has more than any other, yet the 
greater part of the field has not been touched. Like- 
wise, electrochemistry is only beginning to occupy the 
place it should among the industries of the country. 

The growth of the use of electric power for refrig- 
erating purposes and ice making has been remarkable, 
but this field still offers great possibilities for the cen- 
tral-station salesman. This is especially true this year 
for the extremely moderate winter has brought about 
a shortage in natural ice, which will increase the 
demand for electric service for large artificial ice 
plants and should bring about a more general use of 
small household electric refrigerating outfits. 

In addition, the prospects in the electric vehicle. 
appliance, lighting and housewiring fields appear ex- 
ceptionally bright. Improvements in design and the 
tendency towards better roads have increased the 
demand for electrically operated vehicles of all sorts. 
Appliartces are more in demand due to the difficulty 
in securing domestic help. The advantages of ade- 
quate lighting facilities have only recently been def- 


initely proven and are as yet not realized by the vast 
majority of manufacturers. And, in spite of the prog- 
ress which has been made, there is still a large number 
of houses which are not wired. Mr. Lloyd estimated 
that at the rate the houses of Chicago were being 
wired, it would be very many years before this work 
was completed. 

Looking further into the future, the electrification 
of the railroads and the use of electric power for 
heating appear as the greatest possibilities. The for- 
mer has already proven successful and only the finan- 
cial requirements prevent its application. The latter 
is steadily growing and may be expected to take a 
prominent place as a load builder on central-station 
lines in a very few vears. 


SERVING AND REGULATING ELECTRIC 
SUPPLY TO INDUSTRIAL LOADS. 


Substations and Voltage Regulation Receive Attention of 
Ohio Electric Light Association Meeting. 


The transmission and distribution committee of 
the Ohio Electric Light Association held a meeting 
in the Hotel Statler, Cleveland, Ohio, on February 20, 
at which was discussed the two important subjects of 
industrial substations and automatic voltage regula- 
tion of distributing circuits. The meeting was well 
attended, and a lively discussion took place, chairman 
R. R. Krammes, presiding. 

The first paper. read by G. B. Schneeberger, elec- 
trical engineer, Cleveland Electric Illuminating Co., 
was entitled, “Industrial Power Substations.” Mr. 
Schneeberger reviewed the evolution of the industrial 
substation as built by his company, illustrating his 
paper by lantern slides. When this type of substation 
first came into vogue, the installation was the sim- 
plest, ‘usually consisting merely of an outhousing of 
corrugated iron in which the transformers were 
housed, and located wherever conditions permitted. 
Today, construction has become fairly well standard- 
ized, as also the conditions under which the cost of 
the substation is borne either by the utility or the 
customer. The present practice.1s to adhere wherever 
possible to brick construction. The arrangement of 
transformers and control apparatus has been stan- 
dardized as far as possible, so as to assure safety to 
service and persons, and simplify installation. 

The discussion centered around the question of 
construction methods, location of transformer valuts, 
methods of charging for energy and cost of the in- 
stallation, ventilation, and transformer protection. 
when fuses and when circuit breakers are employed. 

The second paper was read by Frank Hershey. 
General Electric Co., Schenectady, and was entitled 
“Automatic Voltage Regulation of Distributing Cir- 
cuits.” This paper discussed the necessity of uniform 
voltage, upon revenue, lamp efficiency and lamp life. 
It is the criterion of central-station service. The use 
of voltage regulators, was, advocated?and the method 
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of laying out territories for enabling voltage regula- 
tion to be carried on properly outlined. The cost of 
installing automatic voltage regulators was balanced 
against the cost of stringing additional copper conduc- 
tors for certain cases, showing the superiority of regu- 
lators as regards not only cost but also efficiency and 
flexibility. The induction regulator is used almost 
exclusively at the present time, the survival of the 
httest. Mr. Hershey outlined the application of the 
induction regulator to single and three-phase circuits, 
three and four-wire, using two and three regulators, 
with inter-connected current transformers. 

In the discussion that followed, considerable inter- 
est was found to center round the three-phase four- 
“wire system of distribution, because of its flexibility 
in permitting single- and three-phase loads to be 
served independently and the voltage of the single- 
phase lighting loads to be regulated without affecting 
materially the voltage of the three-phase loads. The 
use of line drop compensators or the compensated 
type of contact-making voltmeter, the methods of 
checking up the settings was another matter that 
brought out considerable discussion. 

At the close of the discussion, followed by lunch- 
eon in the Electrical League’s club rooms, inspection 
parties visited the new extension to the power plant 
at 70th street of the Cleveland Electric Illuminating 
Co., many of the industrial substations of the same 
company, and portions of this same company’s under- 
ground system. 


LIGHTING FOR PRODUCTION EFFECTIVE- 
LY DEMONSTRATED. 


W. A. Durgin Discusses Lighting from Production Stand- 
point and Visually Demonstrates It by Cleverly 
Designed Model—Results of Lighting 
Survey and Tests. 


A most unique lecture and demonstration entitled 
“Lighting for Production” was presented before a 
well attended meeting of the Chicago Section of the 
Illuminating Engineering Society on the evening of 
Feb. 20. Many factory owners and managers, con- 
tractors and architects were present as guests of the 
lighting men and in the course of an hour’s demon- 
stration and semi-technical discourse received a more 
vivid impression of what modern factory lighting sig- 
nifies, what it accomplishes and how it is efficiently 
produced than could be obtained from countless hours 
of ordinary sales talk and possible desultory trial 
installations. The lecturer was W. A. Durgin, light- 
ing assistant to the vice-president, Commonwealth 
Edison Co., Chicago, who will be remembered for his 
unique lecture on “Lighting as a By-Product or Buy- 
Product” before the 1916 N. E. L. A. convention. 

Mr. Durgin referred in his introduction to some of 
the difficulties confronting the lighting man because of 
the necessity of meeting physiological and psychologi- 
cal conditions that vary considerably in individuals. 
By approaching the problem of industrial lighting in 
a human, practical way without overemphasis on illu- 
‘minating engineering terms, but conforming strictly 
to the best lighting practice, much headway has been 
made in Chicago in factory lighting betterment by the 
central-station organization. Connected to the com- 
pany’s lines are some 700 large industrial concerns 
with motor installations of 100 hp. or more. During 
the past year inspectional surveys were made of 260 
of these plants that aggregate a floor area of over 
19,000,000 sq. ft. and employ 43,000 men. During the 
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hours when work must be performed by artificial 
light, the average illumination intensity employed in 
these plants was found to be 1.4 ft.-cdls. The equip- 
ment in use comprised a varied aggregation of bare 
lamps and lamps with shades and reflectors of nu- 
merous types, mostly cheap in price and misfits, and 
usually very dirty. 

A special model was used for the demonstrations. 
It consisted in the upper part of a section of a factory 
about 42 ft. wide to the scale of I in. per fit. Init 
were shown in proper place windows at the sides, 
work benches at the windows, small lathes and other 
machines in rooms parallel to the benches. Below 
this model was a large, square piece of ground glass 
representing the working plane of the benches and 
machines in rows parallel to the benches. Below 
projected from behind onto this glass surface so as to 
show simultaneously the relative intensity and dis- 
tribution obtained with the various lighting systems 
shown in succession in the model proper. First, by 
means of daylight lamps just outside the windows but 
screened from the view of the audience, were shown 
characteristic light distributions and intensities ob- 
tained with natural light through the windows clean 
and then dirty; the effect of changing the sky angle 
was shown, also the nature of the shadow effects: the 
great contrast in intensity between the areas near the 
windows, and the middle portions of the room (25 
and 0.6 ft.-cdls., respectively), was very strikingly 
demonstrated. Lighting a row of lamps over the 
middle improved this. 

The still common method of using close to the 
work drop lamps bare and with cheap cone reflectors 
was displayed so that its meagerness in lighting only 
small areas of machines or benches and leaving the 
rest of the room in dense shadow was clearly shown. 
Mr. Durgin pointed out other serious disadvantages of 
such lighting and then contrasted them with the many 
advantages of general lighting that were at the same 
time effectively demonstrated on the model. Nine 
units were shown at a height corresponding to 101% ft. 
above the floor; each was equipped with a modern 
steel reflector and gave an illumination intensity of 
10 ft.-cdls. uniformly over the entire floor. Lack of 
uniformity was shown when the mounting height was 
lowered. 

Mr. Durgin discussed the effect of well designed 
general lighting on reduction of accidents, improve- 
ment of supervision, making work rooms more orderly 
and cheerful, making the men more contented, and 
other factors that raise the morale of the entire organ- 
ization. These benefits, while clearly noticed in every 
properly lighted shop, cannot be definitely reduced to 
specific figures. The commonly claimed increase of 
production should be capable of accurate determina- 
tion, however, and to verify it the Commonwealth 
Edison Co. instituted a series of carefully conducted 
tests in four different Chicago factories. 

The first test in an iron pulley finishing shop was 
made after an obsolete lighting svstem was replaced. 
The electrical consumption was increased 7 times. 
the average illumination 25 times; the testing engi- 
neer’s records showed an increase in production of 
20% at a cost of 5.5% of the payroll. In the second 
test, in a shop making soft metal bearings, the increase 
of production for different machining operations aver- 
aged 15% after the intensity was increased nearly to 
triple the original value. A third test was conducted 
in a machine shop working on heavy steel parts. 
Quadrupling the intensity gave an increased produc- 
tion averaging 10% ata cost of 1.2% of the payroll. 
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The fourth test was in a shop assembling carburetors ; 
here the intensity was increased nearly 6 times and 
the production 12% at a cost of only 0.9% of the pay- 
roll. The details of these four interesting tests as 
Mr. Durgin presented them will be published in a 
later issue. 

The need for education on the part of the con- 
tractor was shown in comparative estimates and light- 
ing layouts prepared by a lighting specialist and sev- 
eral contractors. The cost of the installations made 
by the contractors was from 54 to 62% of that sug- 
gested by the lighting man and from 1% to 21% times 
as many units were installed by them, but being of 
small size, the total wattage of the lamps was reduced 
from 14 to 1/7 of that the specialist thought neces- 
sary. At an average of 60% of the cost and % of 
the wattage, the customer received only 9% as much 
light, or tor every dollar expended he got but 15% 
as much light as if the specialist’s plan had been fol- 
lowed. The increased cost of good lighting in eight 
recent installations was I to 4 cents per employe per 
day. A saving of 34 up to 4 or 5 min. per day because 
of the good lighting would offset this higher cost, but 
the actual saving was found to be from 45 min. to 
2 hours per employe per day. 

The low cost of productive-intensity lighting is due 
to the superior efficiency of the higher grade reflectors 
and the larger gas-filled lamps it employs. Mr. Durgin 
showed samples of modern high-efficiency lighting 
units for industrial plants and compared their general 
characteristics in a general way. The importance of 
minimizing both primary and secondary glare was 
strongly emphasized; the latter from highly polished 
surfaces.on machines or work is often as troublesome 
as the former. Need for good maintenance was also 
pointed out. Mr. Durgin showed that in some cases 
the need for local lighting will still exist, in fact the 
entire problem of securing a satisfactory lighting sys- 
tem when special requirements are to be met is one 
that should be referred to the lighting specialist. Such 
a system, however, is a distinct economic benefit to 
all concerned. 


ACOUSTICAL ENGINEERING EXPLAINED 
TO ELECTRICAL ENGINEERS. 


J. B. Taylor Gives Illustrated Lecture Before Chicago 
Section, A. I. E. E., on Developments in This Line. 


| An interesting lecture and demonstration was given 

in Chicago on the evening of Feb. 24 before the Chi- 
cago Section, American Institute of Electrical Engi- 
neers, and the Electrical Section, Western Society of 
Engineers, bv John B. Taylor, of Schenectady, N. Y. 
He presented a condensed review of the fundamentals 
of the laws of sound, and by means of illustrations 
showed how the shapes of sound waves resemble 
those of electric waves. Methods of recording sound 
waves were described and their applications to 
telephony and to acoustics explained. 

Mr. Tavlor showed how many of the principles of 
sound could be applied in an engineering way in a man- 
ner similar to the applications of the principles of 
light in illuminating engineering, and he therefore 
foresaw the development of a new branch of applied 
science that might be called acoustical engineering. 
He also explained and demonstrated the basic princi- 
ples of many musical instruments, including the organ 
pipe, flute, oboe, clarionet, bassoon, etc. The char- 
acteristics of different types of phonograph records 
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were also described and the wear of different kinds 
of needles shown. 


MEMBERSHIP CAMPAIGN OF AMERICAN 
INSTITUTE OF ELECTRICAL 
ENGINEERS. 


Active Campaign Undertaken to Increase the Membership 
—Booklet on Aims and Activities of Institute. 


The war has given great prominence to engineers 
and has emphasized the importance of co-ordinated 
engineering effort, especially through well established 
engineering societies. In order to stimulate further 
interest in electrical engineering activities, the Ameri- 
can Institute of Electrical Engineers has decided to 
carry on during the present year a very active mem- 
bership campaign. Although the membership as of 
Jan. I, 1919, was 9677, it is felt that there are perhaps 
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thousands of electrical engineers who should not only 
be. interested in but actively associated with this na- 
tional body of electrical engineers. To carry on this 
campaign a special committee has been appointed, of 
which H. A. Pratt, 165 Broadway, New York City, 1s 
chairman. 

A well illustrated and interesting booklet on the 
aims and activities of the A. I. E. E. has been pub- 
lished which gives pertinent facts not only regarding 
the Institute itself, such as its objects and general 
conduct of its business, but contains a number of brief 
statements by Past-Presidents C. F. Scott, J. W. Lieb, 
H. G. Stott, Gano Dunn and H. W. Buck, on the 
value of membership and the desirability of support- 
ing this organization. Meetings and conventions, pub- 
lications, local sections, student branches, committees, 
employment service, headquarters and library, and 
other facts of interest are described. Full lists are 
given of the sections, national and local officers and 
the Membership Committee. Copies of the booklet can 
be obtained from Secretary Hutchinson, 33 West 39th 
street, New York City, and from members of the 
Membership Committee. 
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Electric Welding and Many Technical 
Problems Discussed by A.I.E. E. 


Midwinter Convention Exceptionally Well Attended—New Light Thrown 
on Welding, Standardization, Radiotelephony and High-tension Insulation 


HE seventh midwinter convention of the Ameri- 
| can Institute of Electrical Engineers held in 
the Engineering Societies Building in New York 
City on February 19-21 was one of the most interest- 
ing and largely attended conventions that the Institute 
has held. The attendance was so large, in fact, that 
it was impossible to accommodate all of those who 
wished to attend the sessions and who wished to go 
on the inspection trips to manufacturing plants and 
laboratories in and about New York City. The num- 
ber of printed copies of the papers delivered at the 
convention was only half large enough to supply the 
demand of those attending the sessions, although 
Secretary Hutchinson provided two or three times as 
many copies as the estimated attendance seemed to 
justify. The different committees having charge of 
the arrangements for the convention had made their 
arrangements in such detail, however, that, although 
the attendance was much larger than was anticipated, 
no changes of program or of plans were necessary. 
Attendance was stimulated probably not only be- 
cause of the general awakening of engineers to the 
fact that progress in electrical development during 
1918 was as great as that which has occurred in any 
previous decade, but also because the papers which 
were delivered at the various sessions were selected 
with the idea of describing this development authenti- 
cally. Moreover, the scope of subjects selected to be 
discussed at the different sessions was such as to at- 
tract the engineer interested in theoretical matters as 
well as the engineer interested in the practical applica- 
tion of such matter. The wide range of subjects 
discussed is indicated by reference to the paper by 
Dr. Steinmetz entitled “The General Equation of the 
Electric Circuit” and to the paper by S. V. Goodall 
entitled “Welding as a Process in Ship Construction.” 


Evectric WELDING. 


The convention was opened by President Comfort 
A. Adams on Wednesday afternoon as a joint session 
with the American Institute of Mining Engineers 
which held its convention on February 17-19. The 
session, which was devoted to the art of welding was 
addressed by men from both groups of engineers. 
Papers read by G. F. Comstock, S. W. Miller, and 
H. M. Hobart, of the Institute of Mining Engineers, 
presented the subject as considered by the metallurgist, 
whereas papers by S. V. Goodall and by O. H. Esch- 
holz, of the Institute of Electrical Engineers, pre- 
sented the practical electrical phases of the subject 
as they are known at present. 

After opening the session, President Adams de- 
scribed the work of the Electric Welding Committee 
and the things it had accomplished during its existence. 
The committee which consisted eventually of about 
150 members and was recognized by the Shipping 
Board. accomplished as much in electrical welding 
in 1918 as was accomplished in the previous 10 years. 
Among the accomplishments of the committee was the 
development of the steel chain which is 40% stronger 
than the ordinary wrought-iron chain. On Jan. 1, 


the Emergency Fleet Corporation withdrew its sup- 
port from the Electric Welding Committee, whereupon 
a joint welding bureau was organized. This bureau 
consists of representatives from all engineering socie- 
ties and interested engineering organizations, includ- 
ing representatives from the bureaus of the different 
governmental departments. The scope of the work 
intended to be done by the present welding bureau will 
include the general development of electric and gas 
welding processes. The welding bureau will consist 
of a fusion of the previous committees on electric and 
gas welding into a general welding committee. 

Papers by G. F. Comstock and by S. W. Miller 
described the metallographic structure of steel and 
iron at welds. The fact that the exigencies of the 
war made the development of gas and of electric weld- 
ing necessary and that many defective welds have 
occurred that could not be explained readily has stimu- 
lated research work in welding. The demand for 
welding large and expensive parts is increasing since 
the comparatively cheap process of welding often can 
restore broken parts of machinery that are expensive 
or are difficult to reproduce. To determine the reason 
that many welds fail is a matter that is attractine 
considerable attention. Mr. Comstock and Mr. Mil- 
ler presented a large amount of data that probablv 
will lead to the explanation of many failures of 
welded parts. 

Both speakers referred to the presence in the 
material near welds of a substance, probably an eutec- 
toid, which is thought to be a nitride. The substance 
resembles pearlite in some instances but is known to 
be another substance. It occurs in two forms, namely, 
in small oblong spots and in needles. Since it is ob- 
served only in that portion of a specimen near the 
welded surface, it is thought to originate through the 
absorption of nitrogen from the air by the metal in 
the presence of temperatures extremely high. 

Some of the statements made by Mr. Miller are 
that oxy-acetylene and electric welds are brittle; that 
rupture of welds always occurs at primary grain 
boundaries; that the carbon arc decarbonizes metal; 
that normalizing causes the formation of nitride 
needles; and the nitride and pearlite eutectics have 
a similar appearance. He concluded by saying that 
the largest amount of trouble on account of the failure 
of welds is caused by foreign material—possibly ox- 
ide—at the grain boundaries, and that welds must be 
inade metallurgically sound. 

H. M. Hobart and S. V. Goodall presented certain 
aspects of the serviceability of welded steel. The 
possibility of replacing riveted parts by welded parts 
was shown to be feasible in certain places; 40% of 
the cost of the structure of a steel ship is expended 
for riveting, whereas, 15-20% is expended for other 
labor and shop work. Any method of building, there- 
fore, that will reduce the cost of riveting will reduce 
largely the cost of a steel ship. Since the British Ad- 
miralty and the American railroads have employed 
electric welding satisfactorilyyduring the past 12 or 14 
vears, there is reason to beheve that the process can he 
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applied to a plate welding in the construction of ships 
with a reduction of 20 to 40% in the weight of the 
plates. The principal difħculty in plate welding, as it is 
practiced at present, is that the welded parts lack uni- 
formity. If the weld is satisfactory, it is usually 
stronger and is often tougher than the parent metal. A 
method of non-destructive testing of welded plates has 
been devised recently whereby the location of defective 
welds can be detected accurately. Two thirds of the 
specimens in a group which the non-destructive test 
indicated to be satisfactory broke outside of the weld 
when tested for tensile strength. 

The fact was mentioned in the discussion follow- 
ing the papers not only that experiments are being 
made to determine the practicability of interlocking 
plates for hull construction, but also that a company 
has been formed to build hulls with interlocking plates. 

In a paper entitled “Fusion in Arc Welding,” O. H. 
Eschholz discussed some of the practical phases of arc 
welding. These phases consist of the length of arc 
and the characteristics of the finished weld. The 
short are was shown to be more satisfactory than the 
long one because of the diminished amount of ex- 
posure of the deposited material to the surrounding 
air and of the diminished amount of oxidation of the 
material. Sections of welds show a definite relation 
between the integrity of the joint, the shape of the 
bead, and the overlap at the edge of the bead. 

Discussion of the paper brought out the fact that 
welded steel pipe. 12 in. in diameter, is used in the 
explosives plant at Nitro, W. Va., that spot welding of 
plates less than 3 in. thick will produce joints as strong 
as the normal plate, and that the integrity of anv 
welded joint depends largely on the carefulness of the 
workman who does the welding. Moreover, arc or 
gas welding is the only means‘available of repairing 
manganese-steel parts that have been broken. Joints 
which have been protected during the welding process 
by blue asbestos have been found to be more nearly 
uniform and satisfactory than joints protected by other 
material because the fused asbestos envelopes the 
fused metal globules with a particular kind of slag 
that excludes oxygen and nitrogen from the globules. 


STANDARDS AND ELECTRIC CIRCUIT. 


The morning session of Feb. 20 was opened by 
President Adams who described the formation of the 
American Engineering Standards Committee. Presi- 
dent Adams mentioned the fact that the War Depart- 
ment recognized the existence of 15 different standards 
of screw threads, whereas the Railroad Administra- 
tion assumed control of 500 types of locomotives. 
After discussing the aims of the Standards Com- 
mittee, he introduced C. P. Steinmetz who presented a 
third thesis entitled “The General Equations of the 
Electric Circuit,” and H. S. Osborne who presented 
a review of the work of the Sub-committee on Wave- 
Shape Standard, of the Standards Committee. 

Discussion of both papers was limited somewhat 
on account of a lack of time. The paper by Dr. Stein- 
metz was commented on as being another of his classic 
tkeses by Messrs. Scott, Underhill, and Kenrelly. 
One of the practical features of his paper was the 
way in which he employed numerals in expressing fre- 
quencies. The method consists of expressing frequen- 
cies as logarithms of the base ro. Thus a frequency 
of TO is of the order 1, a frequency of 100 is of the 
order 2, and so on. Dr. Steinmetz recommends the 
application of this idea to any discussion in which 
large quantities occur. 

Mr. Osborne’s paper promoted a considerable 
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amount of discussion between telephone and central- 
station engineers. The discussion included such topics 
as telephone interference, a standard wave shape, and 
a standard noise: The opinion of the central-station 
men scemed to be to the effect that the telephone men 
should adopt a standard frequency and adhere to it. 
Such action by the telephone engineers would permit 
central-station engineers to design their apparatus 
so as not to interfere with the telephone equipment. 

Dr. Steinmetz emphasized the fact that the sine 
wave is more nearly imaginary than real. His state- 
ment was that the sine wave is more a matter of senti- 
ment than of experience, that the sine wave is merely 
a standard, but that it is possibly the best standardiza- 
tion that can be made. A standard noise as indicated 
by a telephone receiver was defined to be the amount 
of noise given by a certain frequency and wave shape 
passing through a telephone receiver. That the reso- 
nance of material in the receiver has an effect on the 
noise transmitted was mentioned. 


Rapio AND WIRE TELEPHONY. 


Friday's session opened with papers by E. B. Craft 
and K. H. Colpitts on “Radiotelephony” and by John 
R. Carson on “Theory of Transient Oscillations.” 
The papers were unusual of their type. Mr. Carson’s 
paper consisted of a mathematical treatment of his 
subject that was exhaustive, whereas, Messrs. Craft 
and Colpitt’s paper consisted of a description of the 
development of the radiotelephone that was complete. 
The papers were discussed by Gen. G. O. Squier, Dr. 
Pupin of Columbia University, and by Alfred H. 
Coles. l 

General Squier reminded the audience of the fact 
that, whereas, all other forms of communication have 
been developed phenomenally during recent years, the 
ocean cables, as methods of communication, have been 
subject to scarcely any improvement since they were 
first installed. Because of inherent characteristics, 
the European cables are idle during six to nine hours 
per day. This loss of efficiency is particularly em- 
barrassing at present when the cables are crowded 
with communications. Moreover, the absence of a 
universal cable language causes other delays and also 
many mistakes during decoding and translating oper- 
ations. The United States Government is offering 
engineers the use of equipment and the Alaska cables 
for experimental purposes with the idea of improving 
the cable service. 

The paper by W. W. Crawford, deceased, on 
“Telephone Circuits with Zero Mutual Induction,” 
was read by title only. 


BREAKDOWN OF HIGH-TENSION INSULATION. 


Lively discussions were inspired by the papers pre- 
sented at the session on Friday afternoon. The paper 
by G. B. Shanklin and J. J. Matson, and that by F. 
Dubsky, being theoretical treatises of the causes of 
breakdown of the insulation on high-tension cables, 
were of special interest to engineers engaged in the 
manufacture and use of high-tension and power equip- 
ment. That the cause of such breakdowns in insulat- 
ing material are not understood but are recognized as 
being important is shown by the diversity of opinions 
and views which were expressed during the discussion 
of these papers. 

The general opinion, if such an opinion could be 
sald to exist, was that entrapped air bubbles are the 
principal cause of breakdown. The opinion as to the 
specific condition or action of the air that causes the 
defects in insulating niaterialwwas Jess harmonious 
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than the general opinion. Among the possible specific 
causes for breakdown which were mentioned are 
corona and its consequent perforation and destruction 
of the insulating material, ozone and nitric acid gen- 
erated in the entrained air bubbles, general oxidation 
of insulating material, general heating of the material, 
and mechanical bombardment of the air particles 
against the walls of the air bubbles. Each cause had 
its advocate, although the last cause, that of mechani- 
cal bombardment, which was advocated by President 
Adams seemed most logical and was most substantially 
supported by experimental proof. This cause was 
further substantiated by experiments by Prof. E. E. F. 
Creighton on porcelain insulators. He found that the 
more porous porcelain insulators heated much more 
rapidly than the less porous insulators. 


LECTURES, ENTERTAINMENTS AND INSPECTIONS. 


Wednesday evening was devoted to a popular lec- 
ture by Dr. John A. Brashear on the subject, “An 
Evening with the New Astronomy.” This was a very 
fascinating addtess and was followed by the display 
of moving pictures, whereas, Thursday evening was 
devoted to the dinner-dance at the Hotel Astor. Both 
lectures and dinner-dance were well attended. In fact 
the attendance on both evenings was about as large 
as could be accommodated. | 

The technical inspections also, on Thursday after- 
noon, attracted an unusual attendance. The party 
which visited the Brooklyn navy yard was restricted 
because of the large number of applications of mem- 
bers who wished to visit the yard. It was found neces- 
sary also to restrict the number of visitors to the Bell 
system laboratories. Other concerns which invited 
the attending members and guests to visit their works 
were the New York Edison Co., the United Electric 
Light & Power Co., the Interborough Rapid Transit 
Co., and the Electrical Testing Laboratories. 

Abstracts of the technical papers presented at 
other than the welding session are given below: 


7 Radio Telephony. 
l py E. B. Crart anb E. H. CoLriTTS. 


This paper is divided into two parts. The first part 
describes the development of the art of radio telephony by 
the American Telephone and Telegraph Co. and the West- 
ern Electric Co. to the accomplishments of transatlantic 
telephony. This is followed by demonstrations of the use of 
radio telephony between ships and of methods of connecting 
radio and wire telephone systems. This first part covers 
work principally of an engineering research nature, the most 
important problems being the development of systems of 
generation, modulation, transmission and reception of radio 
telephone signals. 

The second part is concerned almost entirely with the 
work of producing radio telephone and allied apparatus for 
the Army and Navy in the late war. The major problem of 
the second part was the design of light and compact sets 
which could be produced rapidly and in large numbers, for 
the main features of generating, modulating and receiving 
systems were already well understood. 


Review of Work of Sub-Committee on Wave Shape 
Standard of the Standards Committee. 


By Harotp S. OSRORNE. 


The paper gives a review of the work done during the 
past three vears by a sub-committee of the Standards Com- 
mittee of the Institute appointed to make recommendations 
for changes in the Institute's rules regarding the wave shape 
of alternators. After a very careful consideration of the 
question and a large amount of experimental work the Sub- 
Committee last spring made recommendations that for the 
present the ten per cent deviation rule should be retained 
without change (except in wording), and that trial use should 
be made a supplementary wave shape factor. The new fac- 
tor, based on the relation between voltage wave shape and 
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interfering effect in telephone circuits, when power and tele- 
phone lines parallel each other, is called the “telephone inter- 
ference factor.” The committee invites the broadest discus- 
sion and trial use of the new factor. No attempt will be 
made to decide upon limiting values of the factor until after 
wide experience shall have Been obtained in its use, and the 
committee will welcome assistance on the part of any inter- 
ested in collecting information to this end. 


Telephone Circuits with Zero Mutual Induction. 
By WILLIAM W. CRAWFORD. 


The paper deals with the reduction of inductive inter- 
ference in telephone circuits. 

Various relative positions of two or more circuits, in 
which the mutual inductance is zero, and the mutual capac- 
itance unbalance is approximately zero, are discussed. The 
most important case is that when the two wires of one circuit 
occupy opposite ends of one diagonal of a square, and the 
other circuit, the ends of the other diagonal. A phantom 
formed on circuits so related is nearly immune from external 
induction. 

Several forms of construction embodying this arrange- 
ment, and built largely with standard parts, are illustrated. 
In these forms, about one third of the inductive relations 
of each physical circuit are with circuits in a position for 
approximately zero mutual inductance. The form of phan- 
tom transposition used automatically balances the circuits 
not so related. ° 

Calculations and tentative designs are presented to show 
that the use of these forms of construction will give greatest 
refinement of balance against induction from power circuits, 
and possibly also against cross-talk, increased flexibility in 
co-ordinating with the variations in exposure to power cir- 
cuits, a simplification of the transpositions system, fewer 
transposition poles and transpositions, and when desired, the 
realization of a part of these advantages with the lead com- 
pressed into less than the normal space. The improvement 
is greatest in the phantoms. 

Adverse factors are the increased sensibility to cross-talk 
due to variations in sag, and the slightly increased capacitance 
of the phantoms. 

The cost of original construction of the proposed forms 
should not be materially higher than for the present standard 
form. The cost of conversion of an existing lead to one of 
the proposed forms will be considerably greater than that of 
re-transposing the lead according to present practises. 


Theory of the Transient Oscillations of Electrical Net- 
works and Transmission Systems. 


By Joun R. Carson. 


The purpose of this research was to make a broad theo- 
retical study of transient phenomena with a view to develop- 
ing methods of calculation directly applicable to engineering 
problems. The investigation starts with the problem of 
formulating the current in an electrical network or trans- 
mission system in response to a suddenly applied em-.f. of 
arbitrary form. A simple formula is derived which expresses 
this current in terms of two independent functions: one, 
the applied e.m.f. expressed as a time function, and the other 
a character function of the constants and connections of the 
system, this latter being termed the “indicial admittance” 
of the system. A knowledge of the indicial admittance, there- 
fore, completely determines the behavior of the system to all 
types of applied voltages including both transient and steady 
states. A systematic investigation of methods for solving 
and computing the indical admittance follows, in the course 
of which original solutions for transmission and artificial 
lines are derived and a new method involving integral equa- 
tions is developed. This latter is particularly well adapted 
to handle the difficult problem of taking into account the 
effects of terminal impedance in transmission systems. 


The Dielectric Strength of Air Films Entrapped in Solid 
Insulation and a Practical Application of the 
Problem for Alternator Coils and Cables. 


By F. Dussxy. 


It is of theoretical importance, as well as of practical 
importance in design, to be able to predetermine the dielectric 
strength of air films or bubbles entrapped in solid insulation. 

If such films are over-stressed the solid insulation may 
be damaged by chemical action, local heating, mechanical 
action, etc., due to corona: 

An experimental investigation (was(made of the strength 
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of air films of various thicknesses between glass plates. In 
the arrangement used, the breakdown of the air or the start- 
ing point of corona could be readily observed. Tests were 
also made of the dielectric strength of air films between other 
solid insulations. 

It was found that the dielectric strength of air films 
between insulations was practically the same as the dielectric 
strength of air films between conductors. 

The second part of the paper is devoted to the practical 
application of the data to the design of armature coils and 
cables, and several specific examples are given. 


Abnormal Voltages Within Transformers. 
By L. F. BLUME anp A. BOYAJIAN. 


Mathematical analysis is made of a rectangular wave 
impinging upon a transformer winding and quantitative values 
deduced of the resulting internal voltage stresses in terms 
of transformer constants. It is shown that the conclusions 
also apply in part to abrupt impulses and approximate idea 
is given of the reaction of transformer to high frequencies. 
The difference between operating transformer with isolated 
and grounded neutral is shown. Energy losses are not con- 
sidered in the mathematics although the manner in which the 
results are affected is pointed out. Finally, theoretical results 
are compared with impulse and high-frequency tests made 
in the laboratory. 


Ionization of Occluded Gases in High-Tension Insulation. 
By G. B. SHANKLIN AND J. J. MATSON. 


This paper deals with the ionization of occluded gases in 
solid insulation from the standpoint that these gas spaces are 
the weakest part of an insulation design and should receive 
first consideration. The stress at which ionization starts in 
diferent types of built-up insulation, such as used in cables 
and coils, is measured from these measurements and a safe 
working stress determined. The paper brings out, more than 
anything else, the importance of reducing the gas spaces to 
a minimum size, and using materials of the lowest possible 
permittivity, since the higher the permittivity the greater the 
stress on the gas spaces. 

If an insułation design is worked at a stress so high 
that internal ionization occurs it should be considered as 
“over-stressed” and its life will certainly be shortened. Just 
how much it will be shortened depends upon such factors 
as; type of insulation used, degree of over-stressing, loose- 
ness and porosity, etc. Roughly, the life of an over-stressed 
design is anywhere from six months to six years, judging 
irom numerous tests made. This shows that the damage is 
very gradual. 


The General Equations of the Electric Circuit—III. 
By Cuartes P. STEINMETZ. 


In the usual theory of transients the assumption is made 
that resistance, inductance, capacity and conductance are con- 
stant. This however, is not correct, and as the result thereof, 
It was not possible to theoretically investigate, and numerically 
calculate the dissipation of high-frequency disturbances, the 
flattening of the wave fronts of impulses, the rounding off of 
steep waves, etc, with the time and the distance of travel, 
and therefrom to determine the distance, to which the danger 
from such disturbances extends, and to investigate the condi- 
tions of line ‘construction, which limit the danger zone of 
such phenomena to the smallest local extent. 

In the following, two of the foremost causes of change 
of the line constants with the equivalent frequency are in- 
vestigated, the unequal current distribution in the conductor, 
and the electric radiation from the conductor, and shown, 
that within the range of frequencies which may be met in 
industrial circuits, the effective resistance of the conductor, 
and its attenuation constant, may increase more than a 
million fold. | 

Equations of the line constants as function of the equiva- 
lent frequency are derived, and applications thereof made to 
a few problems: 

(1) The laws of conduction of high-frequency. currents, 
such as produced by lightning discharges and similar disturb- 
ances, and the conclusions resulting therefrom on the natnre 
ot the conductor. 

_ (2) The decay of high-frequency sine waves in trans- 
mission lines. 

(3) The attenuation of rectangular waves. 

(4) The flattening of the wave front of steep impulses. 

Tt is shown that in high-frequency conduction the section 
of the conductor is of little importance, but the circumference 
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is the determining factor, except at very high frequencies, 
where size, shape, and material—within certain limits—be- 
comes of secondary importance. The inductance and the 
capacity of the conductor remain constant up to very high 
frequencies, but the effective resistance may increase many 
thousand fold. At high frequencies, not all the energy con- 
sumed by the effective resistance of the conductor is con- 
verted into heat, but the major part may be radiated into 
space and thereby affect other circuits. 

The conditions, which cause a flattening of steep wave 
fronts and impulses, and a rounding of irregular waves, are 
investigated, and it is shown, that within the range of dis- 
tances in which danger may result from a steep wave front 
or high frequency, the steepness of the wave front decreases 
with the square root of the distance traveled by the wave; 
that size and material of the conductor have little influence, 
but the distance between conductor and return conductor is 
the main factor in flattening the wave front and thereby 
limiting the danger zone. 

For convenience, the theoretical part has been separated 
and placed in an appendix, giving in the text the discussion, 
with numerous tables derived from the theoretical equations, 
and curves illustrating these tables. 

The investigation is not general, but rather limited to 
special applications, as the held is too new to: permit fargoing 
veneralization. i 


NEW KANSAS CITY PLANT DESCRIBED 
FOR JOVIANS. 


Electrical Men and City Officials Make Inspection of New 
Station Following Address. 


The Jovian Electric League of Kansas City on 
Feb. 21 devoted the entire luncheon hour, and after- 
noon, to a discussion of the Kansas City Light & 
Power Co.’s new plant. F. S. Dewey, assistant gen- 
eral manager of the company, explained, with the help 
of slides, the construction work already done on the 
plant. Following the discussion, 50 of the men pres- 
ent at the luncheon visited the plant and inspected it 
thoroughly. The value of the event consisted in the 
fact that not only did Jovians see what Kansas City 
is going to get in the way of central-station tacilities 
but that city officials and newspaper publishers, also 
had this opportunity. Among the visitors were the 
mayor, the superintendent of the water department, 
L. H. Chapman, water and light commissioner of 
Kansas City, Kan.; managers of industrial plants and 
newspaper men. C. C. Rosewater, publisher of the 
Kansas City Journal, remarked upon his new concep- 
tion of the importance of electricity in the future 
industrial and business development of the community. 

The Jovians and visitors were guests of the Kansas 
City Light & Power Co. at the luncheon. 


NEW YORK JOVIAN LEAGUE DISSOLVED. 


New Organization to Be Known as New York Electrical 
League. 


Members of the New York Joviam League at a: 
recent meeting in New York City unanimously voted 
to divorce themselves from the national order and 
hereafter will be known as the New York Electrical 
League. The new organization will have the same 
class of membership and will be devoted to the same 
purposes and principles as the old one; however, it 
will not be necessary for its members to be affiliated 
The officers, 
committees, etc., of the old organization will be re- 
tained in the same capacity in the new one. 

Plans are being formulated for the organization of 
a permanent body to be known as the Electrical Board 
of Trade of the City of New York. The New York 
Electrical League membership will form the nucleus 
of this body. 
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Commercial Practice 


AKAA a T E EOE TAAL ATLE OAIN dA Daa 


Central-Station Sales Activities — Washington’s Law on 
Street-Car Fares—Public Policy Ads of Dayton Company 


SALES DEPARTMENT ACTIVITIES TO BE 
RENEWED. 


Reports from Central Stations Skow Effort to Put 
Eusiness on Pre-War Basis. 


A question that has been causing considerable 
concern lately has been, “what will be the policy of 
the central stations with regard to sales activities in 
view of the present conditions’? It is well known 
that during the period of the war, when utilities were 
hard pressed to take care of the abnormal demands 
for service from war industries, sales work was virtu- 
ally discontinued. Government restrictions and high 
prices for material and labor also made it impossible 
to take on new business even in those localities where 
it would have been otherwise possible. . 

As a result of these conditions the sales or com- 
mercial departments of many central stations have 
been completely demoralized, men who entered the 
service have never -been replaced and little if any 
interest has been taken in securing new customers. 
This situation, however, does not apply to the electric 
appliance business, which was given great impetus 
during the war, actual sales for 1918 being well over 
$10,000,000. In fact the new-business activities of a 
considerable number of companies were confined to 
increasing revenue from existing customers by the 
sales of appliance both for the home, factory 
and office. 

In order to obtain first-hand information regarding 
the sales policies of the prominent utility companies, 
the ELECTRICAL Review addressed an inquiry to a 
number of sales managers asking for an expression 
regarding immediate plans. The one outstanding fea- 
ture of the replies can be summarized in the statement 
that practically without exception all expect to be back 
to a pre-war basis at the earliest possible moment. 

Many of the replies record specific campaigns that 
are either now under way or else are in course of 
preparation, many others simply report that active 
solicitation is already started. Some sales managers 
have qualified their replies by stating that new busincss 
involving line extensions will only be taken under 
certain specified conditions but in general these condr- 
tions are only slightly less liberal than pre-war ex- 
tension policies. 

As a whole the results of the survey may well be 
considered as very encouraging and indicative of the 
optimism with which utilities view the future. Details 
regarding some of the sales plans will be given in a 
later issue. 


ELECTRIC-VEHICLE CHARGING STATIONS 
MAKE TOURING POSSIBLE IN EAST. 


A chain of charging stations, extending in all 
directions from New York City, now make it possible 
for electric-vehicle owners to reach points a hundred 
or more miles away without fear of becoming stranded. 


A battery boost at Lakewood makes Atlantic City a 
fne one-day run; boosting stations in eastern Con- 
necticut and central Massachusetts bring Boston within 
reach of the electric car; stations at New Brunswick 
and Trenton make the Philadelphia run easy, and 
south of Philadelphia there are charging stations ah 
the way to Washington. 

Electric vehicle routes from New York to Phila- 
delphia, to Atlantic City, to Easton, Pa., to Ellenville 
in the foothills of the Catskill Mountains, to Pitts- 
held, Mass.. and to New Iaven, Conn., are described 
in the 1919 automobile handbook just issued by the 
New York Electric Vehicle Association. Included is 
a complete list of charging stations in and near New 
York, with particulars as to capacity and rates. 

The booklet 1s designed to aid not only the electric- 
vehicle tourist but the operator of electric commercial 
vehicles whose deliveries are in the suburbs. The book 
will be sent free upon request to the Association, 
Irving place and Fifteenth street, New York. 


WASHINGTON’S LAW GOVERNING 
STREET-CAR FARES. 


Municipal Lines to Be Regulated by City Council, Com- 
pany Lines by State Public Service Commission. 


The Legislature of the State of Washington has 
passed a measure providing that passenger fares on 
municipally owned street-car lines be placed under 
control of the municipality, and that fares on cars ot 
privately owned lines be under control of the Public 
Service Commission. This serves to clear the atmos- 
phere both for public ‘utility companies and those 
municipalities which have taken over the operation of 
street-car systems. It is understood to supersede the 
law which restricted street-car fares to five cents in 
any municipality in Washington. It offers relief in 
such cases as those at Spokane and Tacoma in which 
utility companies needed greater revenues but were 
restrained from raising passenger rates. This also 
gives Seattle's city council authority to resort to higher 
fares in order to meet any possible revenue shortage 
in the operation of the traction lines which the city 
recently purchased. 

Under the former law the Public Service Commis- 
sion was powerless to adjust street-car rates to fit 
times and conditions. It can now act upon applica- 
tions made asking for readjustments. The act has 
an emergency clause whereby it became effective after 
having received the governor's signature on Feb. IS. 
The new law abrogates any rate provision contained 
in any street-ratlway franchise in conflict therewith. 

Since the Washington Legislature repealed the law 
limiting street-car fares to five cents, and placing the 
matter respecting company lines in the hands of the 
Public Service Commission, the Washington Water 
Power Co. and the Spokane & Inland Empire Railway 
Co., both operating street-car lines in Spokane, have 
petitioned the Commissiomto-altow-an advance in fares. 
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The accompanying illustrations show the first 9 of a series of 12° pubiic policy advertisements which have just 


been completed by the Dayton (Ohio) Power & Light Co., in the Wilmington district. 


mendable, simple and yet complete of its 


advertisement discusses some phase of utility operation in a frank and understandable manner, 
message beling, “Remember, We Are Here to Serve You.” 


kind and already has resulted in 


The three remaining advertisements, 


The series is one of the most com- 


improved relations with the public. Each 
the keynote of each 
which will be repro- 


duced in a later issue, discuss customer ownership of utility stock, electrical resources of Wilmington and co-operation. 
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Opera ting Practice 


RUGRATS TT OSANO 


Safety Device cialis Trouble — Structural Consid- 
erations for Portable Substations—Transformer Voltages 


CONVENIENT SAFETY SHIELD FOR CLIP 
PULLERS. 


Addition of Safety Shield Gives Extra Protection to 
Operators. 


By W. M. Norris. 


The clip puller and disconnect pole are necessities 
of almost every substation, and certainly are needed 
by the majority of high-voltage outdoor substations, 
for manipulating main-line disconnect switches, re- 
moving fuses, lightning arrester jumpers and for sim- 
ilar purposes. 

Usually the clip puller consists of a length of dry 
wood that has been specially treated and varnished so 
as to possess high insulating properties. At its end a 
device for operating the disconnect switch, etc., is 


fastened. The accompanying illustration shows a form : 


of disconnect puller that has much to recommend it. 
It will be noticed that this rod has a shield installed 
upon it at a position where it will come immediately 
above the operator’s hand nearest the high-voltage 
conductor. 


-Metal Shield 
Shield Installed on Disconnect Pole for Protecting Operator. 


This shield answers several purposes. It tends to 
prevent the operator unconsciously placing his hands 
too far up the pole—that is, too close to the hook that 
comes into contact with the high-potential. It tends 
to prevent rain trickling down the rod and into con- 
tact with the operator—a condition that may occur in 
outdoor substations where there is much switching to 
be done in wet weather. Thirdly, the shield would 
tend to divert or throw off a falling wire from the 
hand of the operator. The first two reasons—the chief 
ones—suffice to make the use of a shield, as shown, a 
wise safety measure for high- voitage outdoor installa- 
tions especially. 


PECULIAR TROUBLE WITH AUTOMATIC 
VOLTAGE REGULATOR. 


Vibrations Superimposed Caused Defective Voltage 


Regulation. 
By L. A. MARTIN. 


In a substation containing a number of induction 
feeder regulators trouble was chronic. These regu- 
lators were of I50 amperes capacity and had their 
secondary or reversing relays installed on top of them, 
as had all the other regulators in the substation. How- 
ever, out of the thirty odd regulators in the station, 
three gave trouble. 

The trouble consisted of erratic operation. On 
inspection these regulators, automatically operated by 
contact-making voltmeters of the compensated type, 


would appear to operate satisfactorily. They would | 
then for no apparent reason refuse to operate, allow- 
ing the voltage to remain low or high, as the case 
might be, until operated by hand. Inspection at such 
times would show that the contacts of the contact- 
makers were within their specified range, the contact 
surfaces were good, mechanically and electrically. 
With the contact-makers contacts closed, the reversing 
switch would also operate, but the regulator rotor- 
would not rotate. Cleaning and adjusting the con- 
tacts of the reversing switches (of the G. E. pendulum 
type) had no effect. Although all the contacts of both 
relays were closed and the supply circuit to the regu- 
lator motor apparently closed, the motor did not show 
any indication of wanting to work. 

One possible explanation was that the contact- 
maker contacts, of tungsten, had oxidized, hence of- 
fered such a high resistance to current flow that the 
pendulum relays were not functioning properly. This 
was not, however, the case. Excessive brake or bear- 
ing friction in the regulator was not the cause either, 
as the motor driving the regulator was not exerting 
torque. 

Close investigations brought to light several inter- 
esting facts. The regulators that habitually gave 
trouble were installed on a concrete floor supported by 
girders in such a way that there was considerable 
vibration under the influence of the regulator exciting 
current. There was also, as is always the case, vibra- 
tion in the pendulum reversing switch. The vibration 
of the troublesome regulators was increased due to 
their resting on the girder beneath the floor. The 
vibration of the relay was increased due the vibration 
of the regulator, and the sum total was that although 
the relay contacts appeared to the eye to be closed, 
there was such rapid make and break that current was 
not supplied to the motor. 


: RUBBER INSTALLED UNDERNEATH RELAYS. 


It should be pointed out that the relays were 
mounted on top of their respective regulators, being 
bolted through one of the bolts that bolt the cover to 
the case, with additional bolts tapped into the regu- 
lator cover. The relay and regulator were rigidly 
connected together therefore. As a remedy, thick 
pieces of fiber were inserted between relays and regu- 
lator, and the clamping bolts screwed down. This, . 
however, solved the problem only for a few weeks. 
until the fiber had lost its resiliency, when tke old 
trouble occurred again. The final solution consisted 
of installing thick pieces of sponge rubber, each about 
Y% in. in thickness underneath the relay, and leaving 
the relay bolts such that there was ample play for the 
relay. This overcame the trouble. It should be stated 
that the practice of the General Electric Co. is to 
mount their reversing relays upon slabs, which in turn 
are installed against the side of the regulator case. 
Had this practice been followed by the operating com- 
pany the above trouble would undoubtedly not have 
occurred. 
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STRUCTURAL CONSIDERATIONS IN- 
VOLVED IN CONSTRUCTION OF PORT- 
ABLE RAILWAY SUBSTATIONS. 


By C. F. Lioyp. 


Portable substations have certain merits and can 
_ be used to advantage in many cases, the most common 
being as follows: 


1. It is the cheapest substation that can be installed. 

2. It can serve as a spare unit for several substations, 
thus decreasing the initial cost of substation apparatus. 

3. It can be used to increase the capacity of a permanent 
substation, when the load becomes unusually heavy at certain 
periods, due to fairs, holidays, etc. 

4. Its flexibility of operation is perfect. Power can be 
supplied where and when needed. Points of greatest power 
demand, vary with the seasons and the portable can be moved 
with the demand. 

ð. It is invaluable for carrving the load when overhauling 
or rebuilding a permanent substation. 

6. It 1s invaluable when building an extension. 

T. It is invaluable when locating a permanent substation 
on a new extension. 


The important factors to be borne in mind in the 
design of a portable substation, are as follows: 


l. It should be mounted in an all steel car, fireproof 
throughout. 

2. Its weight and length must be a minimum, which is 
obtained only after careful choice and arrangement of 
apparatus. , 

3. The design must be satisfactory from a “safety-first” 
standpoint. The semi-outdoor construction where the high- 
tension wiring and switching is out of reach of the operator 
and does not enter the cab, is recommended. 

4. To make the portable an ideal emergency unit that can 
be operated without hazard to the apparatus or the operator, 
whether he is familiar with the substation or not, a minimum 
amount of apparatus with simple arrangement, must be used. 

5. All apparatus must be securely anchored to the car 
foor and framing, and the rotating apparatus must be 
arranged for leveling the shaft, regardless of the location 
of the substation. 

6. Good ventilation is essential for both the apparatus 
and the operator. 

7. All doors, windows, etc.. must be made very tight 
against all kinds of weather conditions. 


ABNORMAL VOLTAGES WITHIN 
FORMERS. 


TRANS- 


Facts Concerning Protecting Transformers from Internal 
Dielectric Failures. 


To avoid breakdown of transformers resulting 
trom abnormal potentials, the present practice 1s to 
either safeguard the transformer winding by external 
protective apparatus or to insulate the windings by 
sufficient insulation. A third method is to design the 
transformer so that voltage disturbances entering the 
winding will not result in the piling up of potential. 

In a paper read before the A. I. E. E. in New 
York, February 21, on the above subject, by L. F. 
Blume and A. Boyajian it is brought out, both theo- 
retically and experimentally that transformers differ 
from transmission lines on account of the presence 
of coil-to-coil capacitance and mutual inductance. In 
attempting to prevent transformer breakdowns, three 
types of disturbances must be recognized, namely, the 
abrupt impulse, the rectangular wave with long tail 
and high-frequency voltage sustained and damped. 

The presence of coil capacitance causes transform- 
ers to respond as a capacitance and not as an induc- 
tance to abrupt impulses and towards all frequencies 
above its lower natural frequencies of oscillation. The 
more abrupt the impressed impulses upon a trans- 
former, the greater the concentration of voltage at 
the ends of the coils. The voltage concentration in 
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the end coils depends upon the value of series and 
ground capacitance and is independent of the number 
of turns. Hence the volts per turn on the end turns 
is inversely as the number of turns per coil. Ob- 
viously, therefore, extra turn insulation will be effec- 
tive only when designed that the increase in dielectric 
strength 1s greater than the increase in voltage con- 
centration. It is immaterial with high-frequency 
oscillations and abrupt impulses whether or not the 
neutral is grounded. 

For rectangular waves and long tails the amplitude 
of the impressed oscillations depend not only upon the 
impressed oscillations but also on the ratio of total 
capacitance of winding to ground to total coil capaci- 
tance from one end of the stack to the other, and 
whether the neutral is earthed or not. As there is 
not simple relation between wave length and fre- 
quency, waves cannot penetrate into a transformer 
winding without distortion. 

When high-frequency waves enter a transformer, 
and the applied high-frequency of the transformer is 
greater than the natural frequency of the transformer, 
the reaction of the transformer is similar to that oc- 
curring when the incoming wave consists of abrupt 
impulses. Although, theoretically, an impressed sus- 
tained wave of high frequency will cause a trans- 
former to resonate and indefinite potentials to pile 
up till only limited by internal losses, in practice, the 
potential built up by resonance is limited by the rela- 
tive values of surge impedance of both the trans- 
former itself and the line. Actually, the extremely 
high potentials theoretically indicated may not occur, 
however, because the internal capacitance of the trans- 
former shunts the windings and thus decreases the 
rapidity with which the voltage accumulates: and 
because of internal transformer losses. 


OBTAINING CALORIFIC VALUES OF COAL. 


The purchase of coal upon specification is a profit- 
able proposition provided coal deliveries are analyzed 
and adherence to the specifications is enforced. To 
this end every power plant should possess a calori- 
meter and necessary equipment for obtaining the 
approximate analysis of coal or at least establish a 
thermal record of coal used by sending samples to a 
reliable laboratory. If these are not feasible the ap- 
proximate or “litharge”’ method may be utilized to 
advantage. This method is as follows: 

Weigh out one gram of finely powdered dry coal, 
thoroughly mix with 60 grams of pure litharge and 
about 10 grams of ground glass. Place in a clay 
crucible, and cover with a layer of common salt. Fire 
to a bright red heat in a boiler furnace, or similar 
source of heat, for 15 to 20 minutes. After the 
crucible is cold. break and extract the lead button 
that remains. The weight in grams of the lead but- 
ton, when all slag has been removed, multiplied by 483 
gives the calorific value of the coal in B.t.u.’s per Ib. 
The constant 483 is obtained from the equation 
C+2H+3Pbo—CO,+H,0+4+3Pbo whence it is seen 
that one part of C and H reduces 44.3 parts of Pb. 
The calorific value of H is about 62,000 B.t.u. per Ib., 
and carbon is about 14,560 B.t.u. per Ib. 

The calorific value of a mixture of C and II in the 
proportions given by the equation is 21,350 B.t.u. per 
Ib., that is— 

44.3 grams of lead represent 21,350 B.t.u. per Ib.— 
that is, one gram of lead gives 483 B.t.u. per Ib. 

The various assumptions made and calculated are 
not strictly true but the errors cancel out to a great 
extent. 
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Use of Appliances Increased by War—Creating Market— 
ApplianceSalesSchedule—Lighting Units in Logging Camps 


HOW THE WAR INCREASED USE OF 
HOUSEHOLD APPLIANCES. 


Scarcity of Labor, Principal Cause of Increased Demand 
Is Likely to Continue. 


At the annual state conference of Home Dem- 
onstration and Home [conomic Agents held at the 
Mississippi Agricultural College recently, Raymond 
Marsh, secretary of the American Washing Machine 
Manufacturers Association, of Chicago, delivered an 
address entitled “How the War Developed an In- 
creased Use of Household Labor-Saving Devices.” In 
this address Mr. Marsh explained very clearly how 
the conditions brought about by the war, especially 
the scarcity of domestic servants had increased the 
demand for the various types of modern household 
appliances and also why this demand was likely to 
continue. This speech was substantially as follows. 

Everyone knows how and why the war developed 
a shortage of labor in this country. The records of 
the United States Employment Service show that dur- 
ing 1918, 4,211,942 applicants applied to the service 
for employment and that during that period there were 
8,799,798 calls on the employment offices for help— 
or more than two calls for every applicant seeking 
work. The shortage of labor applied to skilled and 
unskilled, male and female, for the women of the 
country responded to the call nobly. The shifting of 
women labor from the home to the factory, to the 
railroad and to the business office was enormous. 

According to the reports of the United States De- 
partment of Labor, about 2,000,000 women were em- 
ployed in this country in factories and plants operating 
to full capacity on direct war work. This figure does 
not include women employed in factories and plants 
producing those commodities which, during the period 
of the war, were classed and called less-essentials. A 
wonderful story could be told about how women went 
into factories and recovered, entirely, from their awe 
and fear of machinery. Experience has shown that 
women are and can be efficient at running machinery. 
This changed attitude of women toward machinery 
is illustrated very forcefully by the fact that during 
the recent automobile show held in Chicago it was 
noticed how women invariably made inquiries about 
the engine and other technicalities of the mechanism. 
During the war, women rendered efficient service 
working hydraulic presses, heating and charging fur- 
naces, welding brass, forging chains, molding bricks. 
constructing compasses, turning out electric lamps. 
producing munitions, operating tractors and a thousand 
and one other important and necessarv tasks. 

The shifting of women labor from the home to 
the industrial tasks enumerated was not so great in 
this country as it was in Eneland or France but it was 
great enough to create an acute shortage of “domes- 
tics” or household servants. It is estimated by com- 
petent authorities that over 50% of the woman labor 
which shifted from home to industry, before the war, 


were engaged as domestics or household servants. 

Contrary to expectation, the signing of the armis- 
tice has not relieved the shortage of domestics. Ina 
comparative report issued by the United States Em- 
ployment Service, it is shown that following the 
armistice and up to Dee. 21, the demand for female 
labor suffered a marked decrease. Beginning with the 
week following the later date, however, both demand 
and supply showed an upward trend throughout the 
country. At the close of the week ending Dec. 21 
the demand for this class of labor had fallen,” ap- 
proximately, to 33,000 and the supply to 16,000. The 
tide turned, the figures show, with the beginning of 
the next week, at the close of which, Dec. 28, the 
demand was approximately, 43,000; supply 22,000. 
The heaviest demand for female labor in any given 
week 1s placed at 58,000 for the week ending Nov. 2, 
at which time the supply stood at 23,000 and from 
about that date up to Dec. 28, the demand exceeded 
the supply by an average of about 19,000. 

A short supply of any kind of labor always brings 
an increase in the wage demanded by that kind of 
labor. As a consequence, the sky is the only limit on 
wages now being demanded by household servants. 
Many housewives cannot afford to pay the wages 
demanded; and they are thus forced to purchase 
houschold labor-saving devices which, paid for on 
long time terms, soon earn their original cost. Al- 
most from time immemorial every important general 
advance in wage rates has been followed by a new 
movement in the direction of installing labor saving 
devices and machinery. The greatest wage advance 
in all time has occurred in the past three vears and it 
would be strange, indeed, if the usual results did 
not follow. | 

As the soldiers of the American Expeditionary 
lorces return to this country, it is safe to assume that 
many of them will take over the work performed by 
women during the war. The fact must be kept in 
mind, however, that women who entered business dur- 
ing the war and who now may be forced to return to 
the home and to the household duties have learned, 
to the full, the value of labor saving devices. They 
have learned that the office, factory and railroad in 
this country is equipped with the latest, modern, labor- 
saving devices. They have learned the value and 
utility of such devices; and they have learned how 
to use them. This knowledge, gained from actual, 
practical experience will be taken into every home into 
which these women, who did so much for their country 
during the war, enter either as a housewife or as a 
household servant. No one can forcast the enormous 
demand for household labor saving devices which will 
exist in this country for the next five or ten years as a 
direct result and heritage of the war. 

The eight hour day and less in the factory and in 
the office has been made possible only by the intelligent 
use of tools and machinery. Dy the use of tools and 
machinery, production in factorv and office has been 
increased so much that the American business man has 


March 1, 1909, 


been able to reduce the number of daily working 
hours. This is an age of labor-saving devices and 
economy of time, labor, money and health. Women 
have learned these things from actual experience. 
They will now demand that the same labor conditions 
prevail in the home. 

With things as they are, the comparatively new 
United States Employment Service must be accepted 
as the barometer of the servant supply. The insistent 
demand for women munitions factory operatives is 
said to be gone but the nation-wide shortage of domes- 
tics, laundry workers, cooks, kitchen, pantry and 
nursery maids and waitresses remains. The New 
England States and New York, Pennsylvania and New 
Jersey had no extra houseworkers on the latest reports 
and had registered needs for more than 1000 and, 
even in the South and Far West, where there is a lit- 
tle factory work, by comparison, the homes were 
calling for help. 

It seems evident therefore that families must ar- 
range their scheme of living so they will want still less 
of anything that necessitates outside help. From a 
situation where families do with indifferent servants 
they may pass to one where they must do without, 
and that points to the necessity of utilizing all labor- 
saving devices that have been demonstrated as efficient, 
electric laundering and cleaning appliances especially. 
Instead of architects designing houses that can be 
managed with the minimum of salaried labor thev 
will have to put their wits to work on the kind that 
can be operated without any. The mistress will not 
wish to take on the so-called drudgery that the old 
professional servant is quitting but will look about 
to arrange her household so that it will be as nearly 
workless as ingenuity and modern science can 
make it.” 

And the farmer’s wife needs household labor-sav- 
ing devices even more than the city housewife. In the 
frst place, the farmer’s wife has had even greater 
difficulties with the servant problem. The farmer 
cannot secure the utmost of production, however, un- 
less he uses machinery—labor-saving devices—wher- 
ever and whenever possible. He will need additional 
labor to harvest the enormous crops expected. Addi- 
tional labor on the farm, means extra work for the 
farmer's wife. Will she. alone, be expected to carry 
the increased burden of the kitchen and home or will 
she persuade her husband to install for her labor-sav- 
ing household devices? Will the farmer’s wife spend 
her days over the old-fashioned, obsolete wash tub 
and her nights over the old fashioned ironing board. 
or will she purchase a washing and ironing machine? 
Will she break her back and ruin not only her health. 
but endanger that of the next generation by working 
over a wash board, or will she have her time, her 
money. and her health bv using a washing machine? 

In the rural home, the washing has to be done at 
home, where, for sanitary reasons, the family washing 
ought to be done. If the intelligent farmer who has 
purchased up-to-date labor-saving implements for use 
in his work will but think about it, he will not permit 
his wife to kill herself and endanger the life of the 
coming generation doing her housework by ancient 
methods. 

Farming in this country is daily becoming more 
and more of a science. Successful farming demands 
the latest labor-saving devices and machinery. The 
latest discoveries and methods concerning farmine 
and dairving such as the “Babcock test.” etc.. have 
made farmers become efficient in order to attain suc- 
cess. The same thought and attention which has been 
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applied to farming and farm methods.if applied to the 
daily household tasks would revolutionize the work 
ot the farmer’s wife. 

Furthermore studies made by the United States 
Census Bureau have shown that the infant mortality 
among workers in textile mills is not so great as 
among women who live at home, and do their own 
work, which includes carrying water from the well to 
the house, doing washing by ancient methods, and 
emptying heavy tubs of water. If the one weekly 
burden of the family washing could be relieved the 
records would not show that a larger percentage of 
babies die in the first month of life in the country 
than in the city. 

There is but one way to relieve this weekly burden. 
and that is by purchasing and using a washing ma- 
chine. 

The electric washing machine for domestic use is 
not an experiment. It does its work rapidly and suc- 
cessfully. The theory of the machine is the agitation 
of clothes and water and the forcing of a soapy solu- 
tion through the clothes. Millions of washing ma- 
chines are sold every vear; and more and more of 
them will be sold as housewives learn why the family 
washing should be done in the home and how quickly 
it can be done there by the use of a machine. 


CREATING A NEW MARKET BEYOND THE 
DISTRIBUTING LINES. 


Increasingly Large Field for Contractor-Dealers 
for Sale of Farm Lighting Plants. 


The average electrical dealer feels that his nar- 
ket ends at the last pole on his local central distribut- 
ing line. So it does for the average man; it is the 
man with the imagination and push who can see some- 
thing beyond, and go after it. All he needs is a 
tip, that there is a market for a little generating plant 
on every prosperous farm, and he’s off to sell one. 

In this line he finds the ground has been broken 
for him by the automobile, the tractor and the portable 
gasoline engine. Most farmers are quite familiar 
with the operation and care of a gasoline engine: they 
understand its little peculiarities and how to make it 
go. “Yes,” youll say, “and they know all its cussed- 
ness, too.” Stop a moment; isn’t that due to the way 
most engines are knocked around? If you set up an 
engine on a permanent foundation where it will keep 
warm in winter, and especially if it has an electric 
starter, it doesn't take much attention to get absolutely 
reliable service. 

The big talking point in selling one of these plants 
is that the farmer will have the same conveniences— 
electric light, running water, motor drive for washing 
machine, and a vacuum cleaner, electric fan, and elec- 
tric iron, as his brother in town, and his friend Jones 
who has a farm no better than his own on a power 
line. Not only his pride, but his consideration for his 
wife can be appealed to, for electricity in the home 
means, relatively, the same increase in efficiency as 
farm machinery means to himself, and for the house- 
wife, direct drive by an engine is no substitute, since 
as a rule a woman cannot start it, and does not like to 
work near it, nor have the kiddies in the same room. 
Since the electric plant is started by pressing one 
button, and stopped by pressing another one, anyone 
can “manage” it without trouble. 

The possibility of the electrified farm as a per- 
manent market is not to be overlooked. Lamp renew- 
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als, new appliances (of which there are many), occa- 
sional battery service, mean a steady revenue, and 
eventually a new battery will be required when too 
frequent charging becomes necessary. One plant leads 
to another on the next farm, and when enough farm- 
ers have gotten a taste of electrical convenience, it is 


often possible to get them to combine in building a- 


power line to the nearest central-station circuit, which 
opens the possibility of selling them power motors. 

Don’t think that a gasoline plant is going to keep 
out central-station service: the invariable experience 
is that a farmer is going to want a motor for feed- 
grinding, or churning, or separating his milk, and the 
little plant isn’t strong enough to do that. So when 
his battery wears out, it’s a good time to get him over 
to “the big stuff.” 

Of course, there’s no way like seeing a plant in 
action, and if the dealer can put one of the sets in the 
back of his delivery truck and take it out where all 
the family can see it run and what it will do for them, 
the sale is practically made. Any direct-connected 
plant can be handled this way using the smallest stor- 
age battery: and a belted plant assembled on a skid 
can also be carried around without much trouble. Re- 
member that this plant means city comforts for the 
women-folks, and play up to them; it’s.the wife who 
is your best ally. 

Remember, too, that you’re selling electrical serv- 
ice—that means the job complete, from the generator 
to the last appliance, with a profit on every item. 


YEARLY SALES SCHEDULE FOR SEA- 
SONAL APPLIANCE SALES: 


Much has been said about seasonal sales of cur- 
rent-consuming appliances. The Society for Electrical 
development and similar bodies have co-operated with 
central stations and contractors and dealers on many 
occasions for special campaigns for the sale of devices. 
The accompanying schedule, which was prepared by 


the Westinghouse Electric and Manufacturing Co.¢ 


was compiled to assist retailers in planning their 
vearly campaigns well ahead of time. Special atten- 
tion has been paid to two general principles, (1) that 
there is one or more seasons in the year in which each 
individual item 1s more salable than at any other time, 
and, (2) that every item of merchandise should re- 
ceive its just share of sales effort. 

Past experience has proved the benefit of seasonal 
appliance campaigns, and the wisdom of featuring 
certain appliances at one time instead of making no 
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special feature display. At the present time when 
so much is being said about helping the electrical 
dealer prevent the sale of appliances going to depart- 
ment stores, druggists and hardware stores, it would 
seem that co-operation between dealers and the local 
utility, both working together on a common schedule, 
would be of benefit to both. In any case adherence 
to a definite schedule enables a dealer to plan ahead, 
a condition favorable to low cost of doing business, 
efficiency and success. 


DELCO LIGHTING UNITS ARE UTILIZED 
IN LOGGING CAMPS. 


Fire Hazard Reduced and Workmen Pleased Through 
Improved Lighting from Self-Contained 
Lighting Plants. 


Delco lighting plants have been installed in about 
25 of the logging camps in Oregon and Washington 
within the last two years, in units ranging from 34-kw. 
to 3-kw. The installations serve for lighting at vard- 
ing camps, cook houses and bunk rooms in localities 
not within range of electric light and power lines 
from central generating stations. The Delco plant, 
comprising an air-cooled engine, generator and switch- 
board, all in one unit, is readily moved to new places 
in the woods as the progress of work requires. In 
some cases kerosene oil is used as fuel, rather than 
gasoline, and this contributes to economy of lighting. 
As is generally known, the Delco lead batteries are 
used in connection with these sets. 

This system, in isolated logging camps, creates 
better living conditions, making better satisfied em- 


- ployes, and tends greatly to reduce the fire hazard by 


eliminating oil lamps. 


COST ACCOUNTING EXPLAINED TO ELEC- 
TRICAL CONTRACTORS. 


A very enthusiastic and instructive meeting was 
held by the Massachusetts State Association of Elec- 
trical Contractors and Dealers at the American House, 
Boston, on Feb. 25. <A special feature of this gather- 
ing was the display of different forms by George 
Murphy, who also explained the system of cost ac- 
counting for electrical contractors. This system has 
been officially accepted by the National Electrical 
Credit Men’s Association, the Manufacturers’ Asso- 
ciation, the National Electric Light Association and 
the National Association of Electrical Contractors and 
Dealers. 
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New Appliances 


Combined Bell-Ringing Transformer and Socket Plug— 
Handy Electrically Driven Bench Saw for Woodworking 


Socket Type Bell-Ringing Trans- 
former. 


The annoyance of having all the bells 
in the house out of commission is not 
only irritating, but it 1s a confession 
of unprogressiveness and outright neg- 
lect. The sign not uncommonly seen at 
the push button, “Bell out of order,” is 
also most times an untruth, since over 
nine times out of ten it is not the 
bell but the battery. Obviously, the 
remedy is to put in a bell-ringing 
transformer in place of the battery. 
Such transformers have steadily in- 
creased in popularity and use because 
of their many advantages that should be 
well known to all electrical men. 

To further increase the use of such 
bell ringers, the Betts & Betts Corpora- 
tion, 511 West 42nd street, New York 
City, has added to its bell transformers 
the new type illustrated herewith. It is 
a combination of a plug and socket with 
a compact and light-weight low-voltage 
transformer, the whole serving much 


—— 


The B & B Bell Ringer and Piug-Socket 
Combined. 


like a current tap except that the branch 
circuit is of low voltage especially suit- 
able for operating bells, buzzers, annun- 
ciators and the like. This partictlar 
device is a modification of the socket 
type Liberty bell ringers known as types 
L-1 and L-2, which can be plugged into 
any screw socket or receptacle. The 
new model has the binding posts for the 
bell circuit at the side instead of at the 
bottom: at the bottom it has another 
screw-Shell socket into which may be 
put the lamp that has been removed to 
make room for the device. Thus, use 
of the latter does not prevent use of 
the lamp as well. 

The transformer has very small mag- 
netizing current, consequently its use 
involves almost a negligible amount of 
energy consumption. It is well built 
with a core of good steel, well insu- 
lated windings and filled with a mois- 
ture-proof sealing compound. The cas- 


ing is of black japanned steel, and por- 
celain surrounds the screw shells of the 
socket. 
readily sold over the counter, it should 
tind very extensive use. 


Electric Bench Saw for Wood- 


working Shops. 


One of the latest machines on the 
market is the Wallace bench saw shown 
in the accompanying illustration. This 
machine makes possible the application 
of an idea which is sure to increase the 
output and greatly reduce the cost of 
pattern, cabinet or carpenter work and 
in fact any woodwork, for it is possible 
to do the work at the bench, thus saving 
a great amount of time which must now 
be wasted running to and from sta- 
tionary machines and at the same time 
doing this work on a machine. 

As the name implies, the Wallace 
bench saw is a bench tool, portable and 
designed to operate on the electric light- 
ing circuit, yet it has ample power to 
take a full 2-inch cut through the hard- 
est of wood, making it possible to use 
this machine for 80 per cent, if not all, 
of the work generally done by hand or 
on the big circular saw in a pattern, 
cabinet, jobbing and contracting car- 
penter shop or woodworking plant. 

Several new features are incorporated 
in the designing of the Wallace bench 
saw which are certain to be time savers. 
For instance, this machine overcomes 
the decided disadvantages of the usual 
design. To cut at an angle the saw is 
tilted instead of cocking up a heavy 
table. This, as will be readily realized, 
makes it possible to cut long stock with- 
out fear of breaking the angle by the 
stock coming in contact with the floor, 
as is so often experienced when attempt- 
ing to cut long stock on a table-tilting 
machine. Other advantages accruing 
from this saw tilting design are, first: 
the operator is working on a table which 
is always in a horizontal, efficient and 
safe position; second, the exact angle 
of cut is set without much difficulty by 
simply spinning the handwheel until the 
angle desired is registered on the dial 
in the front of the machine; third, no 
time is wasted adjusting the machine. 
for, as is often the experience when at- 
tempting to set a table-tilting machine, 
the heavy table drops a few degrees be- 
fore the screw is tightened, making it 
necessary to do the work over again 
or if the drop goes unnoticed the cut is 


taken and the stock either spoiled or 


the job must be done over. 

This tilting mechanism is controlled 
by a handwheel mounted on a perfectly 
cut screw acting on a swivel nut. This 
swings the cradle in which the motor 
driving mechanism and saw are mount- 
ed. While it is very easy to make this 
adjustment, the screw holds the cradle 
rigidly. 

The saw can be raised and lowered so 
as to cut or groove the stock any depth 


Being so easily installed and . 


up to 2 in. The raising and lowering 
mechanism is similar to the tilting me- 
chanism and is controlled by a hand- 
wheel in the front of the machine. 

A %-hp. General Electric motor sup- 
plies ample power, due to the care with 
which this saw was designed. The mo- 
tor is fitted with a ball bearing which 
operates as a thrust bearing when tilted 
for angle cutting. 

The cross-cut fence is built into the 
machine but can be thrown under the 
table when not in use. It is, however, 
never off of the machine and lost. The 
rip fence is firtished on both sides so 
that it can be used on either side of 
the saw. This fence is of the box type 
and is clamped to both sides of the 
table by means of a handle conveniently 
located. This handle works on an ec- 
centric and locks by going over the cen- 
ter of the eccentric. 

The Wallace shutter saw guard will 
also prove a great factor in increasing 
the efficiency and cutting expenses with 
this Wallace bench saw. This guard is 


Waliace Motor-Driven Bench Saw. 


built into the machine, and for that 
reason is always on guard. This guard 
slips back as the stock goes through and 
is so cleverly designed that it never in- 
terferes with the efficient operation of 
the bench saw. 

It not only protects the operator’s 
hands, but prevents two other causes 
for accidents which cause more losses 
than actual cutting—that of catching 
the tail end of the stock in the back of 
the saw or catching the waste stock in 
the teeth of the saw and having it shoot 
into the abdomen of the operator. The 
saw guard eliminates all three causes 
and for that reason is bound to save 
an incalculable amount of time and 
damages. This guard is as ingenious 
and thorough in its protection as the 
flap and shutter guard used on the Wal- 
lace bench planer. 

The Wallace bench saw is made by 
J. D. Wallace & Co., 1401 West Jack- 
son boulevard, Chicago: 


362 


Vol. 74—No. 9. 


MNIMIUULIULUCLLH UN ALSAQ KORDUNA OOTEL ANOUK 


Trade Activities 


aa CGH EEE TS RNG TTT TTT Re 


Personnelof Wellman-Seaver-MorganCo.—Duntley-Dayton 
Takes Over Dayton Pneumatic Tool—Valuable Literature 


Duntley-Dayton Co., Chicago, man- 
ufacturer of portable electric drills and 
grinders and a complete line of acces- 
sories, has taken over the entire out- 
put of the Dayton Pneumatic Tool 
Co., Dayton, Ohio, and announces its 
entry into the pneumatic tool feld. 
W. O. Duntley, former president of 
the Chicago Pneumatic Tool Co., is 
president of the new company, and 
his son, Capt. C. A. Duntley, is vice- 
president. The Eastern offices of the 
company are located at 295 Fifth ave- 
nue, New York, and the Philadelphia 
branch is in the Commercial Trust 
building, of that city. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., is distributing the 
1919 edition of its wiring device cata- 
log written in Spanish. It lists and 
illustrates the majority of the C-H 
wiring devices shown in the 1919 
English catalog. C-H feed-through 
switches are illustrated and described 
on pages 10 and 11 of the Spanish 
edition. Notably among these is the 
nationally advertised Seventy Fifty 
switch for use on cords of electrical 
devices. Push button operated sur- 
face snap switches are shown on page 
14, while the next page illustrates 
and lists the complete line of porce- 
lain and brass shell pendent switches. 
The Spanish catalog comprises 24 
pages, 8 by 10% in. and is bound in a 
striking orange buff cover. It is in- 
tended for distribution to the Central 
and South American trade. 


Quigley Furnace Specialties Co., 26 
Cortland street, New York, comes out 
with a bulletin of great moment to 
the engineering and industrial world. 
It is upon the subject of preparing, 
distributing and burning powdered 
coal. Nothing is more essential to 
the conservation of coal than an un- 
derstanding of the methods of burn- 
ing it in pulverized form. Quigley 
Bulletin No. 11 is one of the best 
treatises on the subject yet to appear. 
Quigley methods are advanced and 
complete. They contemplate not only 
the installation of a clean, dustless 
pulverizing plant, but an air transport 
system, in which the pulverized fuel 
is weighed and transmitted under air 
pressure, through small pipes to the 
points of application. The coal passes 
through these pipes as a fluid, un- 
mixed with air and consequently with 
perfect safety. At the furnaces, boiler 
plant or industrial, there are approved 
devices for feeding with exact control 
of fuel and air to obtain perfect com- 
bustion. But the bulletin should be 
read to appreciate the simplicity of 
the system. Individual parts of the 
system are described and illustrated. 
and additional views of actual instal- 
lations are added, in each chapter or 
division to bring out more clearly the 
practice involved in each feature of 
the equipment. 


Wellman-Seaver-Morgan Co. Elects 
Officers.—At the annual meeting of 
stockholders of the Wellman-Seaver- 
Morgan Co., at the general offices of 
the company in Cleveland, Ohio, on 
Feb. 18, the retiring board of direc- 


tors, comprised of the following, were . 


re-elected: Edwin S. Church, F. E. 
Borton, W. H. Cowell, F. B. Rich- 
ards, S. T. Wellman, E. H. Whitlock, 
S. H. Pitkin, Francis Seiberling and 
F. A. Seiberling. Immediately after 
the meeting of the stockholders, the 
annual meeting of the board of direc- 
tors was called and the following of- 
ficers elected: Edwin S. Church, presi- 
dent and general manager; S. H. Pit- 
kin, vice-president; George W. Bur- 
rell, second vice-president, and W. H. 
Cowell, secretary and treasurer. Mr. 
G. W. Burrell, the newly elected sec- 
ond vice-president of the company, 
has been in the continuous employ of 


George W. Burrell. 


the Wellman-Seaver-Morgan Co. for 
21 years, and in this new capacity 
will have entire charge of the com- 
pany’s works at Cleveland and Akron. 
He was born in 1871 and received his 
education in the public schools of 
Cleveland. Leaving school at the age 
of fourteen, Mr. Burrell learned the 
machinists’ trade and was employed 
in machine shops for five years, dur- 
ing which time he studied evenings 
in preparation for college, entering 
the Ohio State University in 1891 
where he took the three years’ course 
in mechanical engineering. In 1897 
he became connected with the Well- 
man-Seaver-Morgan Co. and has sub- 
sequently occupied the following posi- 
tions: draftsman, inspector, chief in- 
spector. assistant purchasing agent, 
assistant secretary. assistant works 
manager, which ofice he held for 14 
vears, and latterly manager of works, 
oe he was appointed in May, 
1917. 


Electrical Engineers Equipment 
Co., Chicago, designer and builder of 
power plant appliances, announces 
the appointment of William H. Fern- 
holz as one of its distriét represen- 
tatives. Mr. Fernholz will make his 
headquarters at the Mack Building, 
Milwaukee, Wis. and will have as his 
territory the state of Wisconsin. 


Benjamin Electric Manufacturing 
Co., Chicago, is sending out to the 
dealers a very attractive circular, por- 
traying the many applications of the 
Benjamin Two-Way plug in the home. 
The circular is a reproduction of an 
advertisement appearing in the Feb. 15 
issue of the Saturday Evening Post, 
one of many powerful sales-making 
advertisements which will follow in 
the Saturday Evening Post and other 
strong magazines. It may be used as 
a poster and is bound to bring the 
dealers many plug buyers. 


National X-Ray Reflector Co., Chi- 
cago and New York, has just com- 
nleted a large and splendid volume of 
246 pages entitled “Lighting from 
Concealed Sources.” This has been 
prepared to furnish technical data and 
suggestions on lighting to architects, 
lighting specialists, contractors and 
also to large users of light. The volume 
has been compiled by the engineering 
department of the company and is 
very profusely illustrated, there being 
some 480 ordinary illustrations and a 
very large number of full page charts, 
with details and views of interesting 
installations. There are also numer- 
ous cuts of X-Ray reflectors and their 
distribution curves, method of mount- 
ing, etc. A better idea of the scope 
of this volume can be obtained by the 
following condensed summary of the 
principal chapters in its contents: 
These include the history of lighting 
by means of the X-Ray reflector 
equipment; discussion of the correct- 
ness of the principle of lighting from 
concealed sources; control of light and 
the laws of reflection; general prin- 
ciples of indirect lighting: planning 
indirect lighting; applications of in- 
direct lighting to a large variety of 
classes of interiors; lighting from 
other than ceiling outlets; the Curtis 
portable lamp for obtaining either in- 
direct, direct, or a combination of 
these kinds of lighting; general uses 
of direct lighting; planning direct 
lighting; application of direct lighting 
to many varieties of interiors and a 
few exteriors; show-window lichting: 
planning show-window lichting; 
show-case and wall-case_ lighting: 
flood lighting and units for use there- 
in; applications of flood lighting: 
bank-desk lighting: illumination data, 
definitions of terms, etc. This book is 
doubtless the most complete and most 
elaboratelv illustrated that has ever 
been published by any commercial 
lighting organization. 


March 1, 1919. 
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EASTERN STATES. 


Bangor, Me.—During this year the 
Bar Harbor & Union River Power 
Co. is planning to install at its plant 
in Ellsworth a 3000-kv-a. water wheel 
unit. Three water wheels of a capaci- 
ty of 250 hp. each will be installed in 
the Veazie plant of the Bangor Rail- 
way & Electric Co. 


Bristol, Vt—Hortonia Power Co., 
Brandon, is having plans prepared for 
the construction of a new extension to 
its local hydroelectric power plant, to 
provide for increased operations. 


Richford, Vt.—Vermont & Quebec 
Power Corporation plans the installa- 
tion of a 5 
plant at Richford. The company also 
proposes to build a new plant on its 
water power holdings on the Missis- 
quoi river, constructing a dam, power 
house and transmission line. The 
power to be developed from this plant 
is 1500 hp. The transmission line, 
which will be of 13,000-volt capacity, 
will extend a distance of from 15 to 
22 miles. lt is expected this work 
will be completed by October of this 
year, 


Clinton, Mass.— Damage amounting 
to approximately $50,000 was caused 
recently at the power plant and office 
building of the Metropolitan Water 
and Sewerage Commission, due to 
breakage in one of the turbines at the 
plant, which allowed about 2,000,000 
gallons of water to escape before the 
flow could be shut off. 


Westfield, Mass.—Plans are under 
consideration for the installation of 
anew local fire alarm signal system. 


West Springfield, Mass.—The Town 
Commission is considering plans for 
the installation of a new heating 
plant, to be used for municipal serv- 
ice. 

Worchester, Mass.—The city is con- 
sidering plans for the installation of 
a new electric street-lighting system 
in Plantation street. 


Worchester, Mass.—The Ordnance 
Department has awarded a contract 
to the Thomson Electric Welding Co., 
3 May street, for furnishing electric 
welding adapters and boosters, at 
$120,000. 


Providence, R. I.—The City, Board 
of Contract and Supply, is having 
plans prepared for the installation of 
a new central heating plant. 


New York, N. Y.—Fire recently 
damaged the stock and machinery of 
Stanley & Patterson, Inc., 398-408 
Washington street, manufacturer of 
electrical supplies. 


New York, N. Y.—A. B. C. Arc 
Lamp Co. has filed notice of the dis- 
solution of the company. 

New York, N. Y.—R. R. Smith. 
consulting engineer, 50 East 42nd 


00-kv-a. unit at its central, 


a 


street, is in the market for one shape 
furnace and one plate furnace with 
two motor-driven blowers, one hyd- 
raulic ram, eight forge fires and one 
1000-ib. steam hammer. 


Port Henry, N. Y.—Fort Henry 
Lighting, Heating & Power Co. is un- 
derstood to be considering plans for 
the construction of a new hydroelec- 
tric power plant to be located in the 
vicinity of Millbrook, N. Y. L M. 
Frost. Rutland, Vt., is vice-president 
of the company. | 


Syracuse, N. Y.—The Board of Con- 
tract and Supply has awarded a con- 
tract to the Crouse-Hinds Co. for 
furnishing electrical fixtures required 
by the Bureau of Water for municipal 
purposes. The city is also planning 
for the installation of new electric 
motor equipment, etc., in the sewage 
pumping station in the Seventeenth 
Ward. 


Syracuse, N. Y.—Following the re- 
cent complaints against the Syracuse 
Lighting Co. by a number of its cus- 
tomers of alleged overcharges for 
service, Mavor Stone will appoint a 
special committee to arrange a con- 
ference with James C. Delong, presi- 
dent of the corporation, on March 3, 
to provide for investigation and ad- 
justment. 


Watervliet, N. Y.—Ludlum Steel 
Co., 2 Rector street, New York, has 
had plans prepared for the construc- 
tion of a one-story brick boiler plant 
at its local works, to provide for in- 
creased capacity. Douglas Sprague, 39 
Cortland street, New York, is en- 
gineer for the company. 


Elizabeth, N. J.—Considerable new 
electrical equipment will be required 
by the Elizabeth General Hospital, 
Fast Jersey street, in connection with 
the proposed construction of a new 
six-story brick and stone hospital, to 
be provided with two six-story and 
one four-story wings, estimated cost 
about $500,000. 


Jersey City, N. J.—The Board of 
Chosen Freeholders has completed 
plans for the construction of the pro- 
posed one-story and basement rein- 
forced concrete power house, heating 
and lighting plant, about 95x107 ft., 
to be located at the county institution, 
Laurel Hill. Oscar L. Auf der Heide, 
Court House, is chairman of the 
board. 


Keyport, N. J.—The Borough Coun- 
cil has approved an appropriation of 
$5,816.22 to provide for lighting pur- 
poses, *as requisitioned in the annual 
budget for 1919. 


Newark, N. J.—The City Commis- 
sion is considering plans for the in- 
stallation of additional lighting units 
at Mulberry and Market streets. It 
is also understood that the city is 
planning for the replacement of lights 
in the vicinity of the Court House re- 


moved during the ‘“lightless night” 


period. 


Newark, N. J.—Considerable new 
electrical equipment will be required 
in connection with the construction 
of the new four-story industrial 
school by the Board of Education, to 
he located on Sussex avenue. Plans 
for the structure, which is estimated 
to cost approximately $400,000, are 
now being prepared. 


Newark, N. J.—William J. Raipaud 
Lamp Co. has filed notice of author- 
ization to operate at 121-23 Lafayette 
street. William J. Rainaud, 308 La- 
fayette street, heads the company. 


New Brunswick, N. J.—The County 
Board of Freeholders is planning for 
the installation of new engine equip- 
ment, air compressor, and 3x5-in, 
pump at the county workhouse. 


Pequannock, N. J.—The Township 
Committee has completed negotia- 
tions with the Board of Works, Pomp- 
ton Lakes, whereby electric service 
for lighting purposes will be supplied 
by the latter from the new power 
plant now in course of construction 
at Pompton Lake. 


Phillipsburg, N. J.—The Town 
Commissioners have approved the ap- 
propriation of $12,125 in the annual 
budget for 1919, to be used for street- 
lighting purposes for this period. 


Succasunna, N. J.—Plans are under 
consideration for the installation of a 
new electric street-lighting system in 
Roxbury Township. Power for oper- 
ation will be supplied by the New Jer- 
sey Power & Light Co., Dover. 


Trenton, N. J.—The city is eonsid- 
ering plans for extension and im- 
provements in the electric. street- 
lighting system in the North Trenton 
district. 

Trenton, N. J.—Trenton & Mercer 
County Traction Corporation is plan- 
ning for improvements and extensions 
in its traction system during the com- 
ing spring, including the construction 
of.a new extension commencing at 
the Market street division and ex- 
tending to the Municipal Dock. the 
work being estimated to cost about 
$80,000. Rankin Johnson is president. 


Trenton, N. J.—A bill has been in- 
troduced in the New Jersey Legis- 
lature, now in session, by Assembly- 
man Gill, of Trenton, providing for 
public ownership of traction corpora- 
tions in the event that the electorate 
voted in favor of the municipal own- 
ership or control. 


Ephrata, Pa.—According to reports 
received, the Tri County Electric Co. 
will increase the capacity of its line 
500%, making the entire system three 
phase. This will require a separate 
wire of about six miles, the present 
system being three-phase with the ex- 
ception of one spur. 
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Bethlehem, Pa.—In connection 
with the construction of the proposed 
new local plant of the Traveler Tire 
& Rubber Co, 
street, Philadelphia, to cost in excess 
of $250,000, plans have been prepared 
for the construction of a one-story 
power plant, about 50x75 ft. in size, 
for operation. 


Blain, Pa.—The Town Council has 
recently completed extensions in the 
municipal electric light system. 


Bristol, Pa.—Contracts have been 
signed by the East Pennsylvania Gas 
& Electric Co. for a new 5-ft. water 
gas set with necessary auxiliaries, 
which will be installed shortly. This 
‘work will require additional buildings 
and pipe work to tie in with the 


present gas generator and apparatus. . 


The company also plans to install 
several miles of high pressure gas 
mains to reach the center distribution 
from the outlying districts in the 
vicenity of Bristol, and also has in 
view a continuation of the work start- 
ed during the war and extending cer- 
tain 13,000-volt lines in and around 
Bristol. 


Hanover, Pa.—Hanover Light, Heat 


& Power Co. has prepared plans to 
install a 1,000-kw. turbogenerator and 
surface condenser with a suitable 
spray cooling system to care for its 
increasing load. A new switchboard 
adequate to meet the needs of the 
plant is now being installed. The 
company also intends to revamp cer- 
tain existing distribution lines by rais- 
ing the voltage 13,000 volts to care 
for the growing load in the country 
districts. 


Latrobe, Pa.—Latrobe Water Co., 
recently acquired additional land for 
the purpose of constructing a larger 
and more suitable reservoir for meet- 
ing the growing needs of Latrobe. In 
addition to a dam which will be re- 
quired to impound the water, there 
will also be required six or seven 
miles of pipe line of 24-in. pipe to tie 
in the new reservoir with the existing 
one. 


Philadelphia, Pa—Jacob Hornung, 
2125. West Clearfield” street, has 
awarded a contract to the P. Haibach 
Contracting Co., Twenty-sixth and 
Thompson streets, for the construc- 
tion of a one-story brick refrigerator 
and ice plant, to cost $7,700. 


Philadelphia, Pa—Wark & Co., 
Philadelphia, have submitted the low 
bid to the Government, Bureau of 
Yard and Docks, for the construction 
of the proposed substation at League 
Island Navy Yards, at $7,695. 


‘Philadelphia, Pa.—Air Reduction 
Co., Germantown and Sedgley aves., 
has awarded a contract to the Cooling 
Tower Company, 15 John street, New 
York, for the construction of a new 
cooling tower at its plant, to cost 


about $6,000. 


Pittsburgh, Pa—Devon Electric 
Co. has leased the three-story build- 
ing at 613 Liberty avenue, for a term 
of years, at an aggregate rental of 
$57,000, to provide for extensions. 


Pittsburgh, Pa.—Hein Co., 34 Isa- 
bella street, has awarded a contract to 
George Enzian & Co., 802 Madison 
avenue, for the construction of a two- 
story addition to the power plant at 
its works, estimated to cost $25,000. 
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DATES AHEAD. 


Minnesota Electrical Association. 
Annua! convention, St. Paul, March 
18-20. Secretary-treasurer, F. C. Hoff- 
man, St. Paul, Minn. 


Society of Industrial Engineers. 
National conference, New York City, 
March 18-21. Secretary, Irving’ A. 
Berndt, 327 South La Salle street, Chi- 


cago, INL í 


Associated Manufacturers of Blectri- 
cal Supplies. Annual meeting, New 
York City, March 23. Secretary, Chas. 
E. Dustin, New York. 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Pfister, Mil- 
waukee, Wis., March 24-28. State sec- 
retary, John A. Piepkorn, 108 Syca- 
more street, Milwaukee, Wis. 


Wisconsin Electrical Association. 
Annual meeting, Milwaukee, March 
25-27. Secretary, J. P. Pulliam, 1408 
ee National Bank building, Milwau- 

ee. 


Tri-State Water and Light Associa- 
tion. Annual meeting, Greenwood, S. 
C., April. Secretary-treasurer, W. F. 


Steiglitz, Columbus, S. C 


National Fire Protection Association. 
Annual meeting, Ottawa, Ont., May 
6-8. Secretary-treasurer, Franklin H. 
a i, 87 Milk street, Boston, 

ass. 


National Electric Light Association. 
Annual convention, Atlantic City, N. 
J.. May 19-23. Secretary, T. C. Mar- 
on 33 West 39th street, New York 

y- 


Illinois Association of Electrical 
Contructors and Dealers. Summer con- 
vention, Decatur, IlI., June. Secretary, 
N. M. Blumenthal, Chicago. 


American Soclety of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City. 


Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, Green- 
ville, Ohio. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire building, 
Pittsburgh, Pa. 


York Haven, Pa.—Fire recently de- 
stroyed a section of the plant of the 
York Haven Water & Power Co. It 
is understood that the company will 
make immediate repairs. 


Wilkes-Barre, Pa—Wilkes-Barre 
Co. will install two 500-hp. boilers at 
its station No. 1. The company may 
also purchase a 5000-kw. turbine for 
its plant. 


Wilmington, Del.—Standard Kid 
Manufacturing Co., Fourth and Mon- 
roe streets, is considering the con- 
struction of a one-story steam-oper- 
ated power plant, about 40x60 ft., to 
be known as Unit No. 3. 


Baltimore, Md.—The city is plan- 
ning for the construction of a new 
underground conduit system to re- 
place the present overhead electric 
wires. It is also proposed to extend 
the present system into the Annex. 


Washington, D. C.—Potomac Elec- 
tric Power Co. has had plans prepared 
for the construction of an extension 
to its turbine room to provide for the 
installation of a 20,000-kw. turbogen- 
erator with condenser and auxiliary 
equipment. The company recently 
completed the installation of a new 
15,000-kw. turbogenerator, six boilers, 
condenser, coal and ash handling 
equipment, etc. 
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Clifton Forge, Va.—Virginia-West- 
ern Power Co. is completing the in- 
stallation of a new steam-electric 
power plant and a high tension trans- 
mission line. 


Newport News, Va.—Newport 
News & Hampton Railway, Gas & 
Electric Co. purposes to expend 
about $25,000,000 for new construc- 
tion work this spring. Address 
Frank B. Lawton, manager, gas and 
electric department. 


Norfolk, Va.—In connection with 
the proposed erection of a quarantine 
station by the Government, plans 
have been prepared for the installa- 
tion of a new electric light system. 


Clay, W. Va.—Clay Utility Co. is 
considering plans for the immediate 
construction of a local transmission 
system and electric substation. 


Shelby, N. C.—Double Shoals Cot- 
ton Mills will enlarge and improve its 
plant; a machine shop will be in- 
stalled and an electric light system 
for the mill village constructed. 


Wilmington, N. C.—Tide Water 
Power Co. has expended considerable 
money in improving its plant, includ- 
ing a 2,500-kw. turbine complete with 
barometric condenser; two 600-hp. 
Babcock & Wilcox boilers equipped 
with superheaters, soot blowers and 
Westinghouse underfeed stokers, one 
Cochrane 5000-hp. feed-water heater. 
and two 1500-kw. transformers to- 
gether with switchboard and appara- 
tus. All this equipment has been in- 
stalled in the power house to provide 
facilities for the shipyards. 


Albany, Ga.—Georgia - Alabama 
Power Co. is understood to be plan- 
ning for extensive improvements and 
extensions in its hydroelectric power 
development on the Flint river, to 
provide increased capacity. 


Talbotton, Ga.—J. W. Jordan is 
chairman of the purchasing commit- 
tee to secure an electric lighting plant. 


Pensacola, Fla—The Navy Depart- 
ment, Washington, will expend $83,- 
000 to improve the electric power 
plant. 


NORTH CENTRAL STATES. 


Alliance, Ohio.—On March 18 the 
question of issuing municipal light 
bonds will be submitted to vote. Ad- 
dress city clerk. 


Columbus, Ohio.—Columbus Rail- 
way, Power & Light Co. will con- 
struct 6.75 miles of track on a single 
track basis. This will be recon- 
structed with the modern improved 
type of track construction and paved 
with granite and brick, which work 
will be done in connection with the 
city street improvements. Address C. 
C. Slater, general superintendent. 


Coshocton, Ohio.—Ohio Service 
Co. is installing an additional 4000- 
kw. turbine at its Plant No. 2, at New 
Philadelphia, and has just completed 
the installation of an additional 500- 
hp. Stirling boiler with Type E stoker. 
The company contemplates the instal- 
lation of a new switchboard for its 
Dennison substation, also the con- 
struction of a parallel circuit of 33.- 
000 volt transmission lines from New 
Philadelphia to Dennison and from 
Newcomerstown to, Cambridge. Ad- 
dress C. H. Howell. manager. 
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Elyria, Ohio.— By agreement with 
the War Department, work will be 
completed as rapidly as possible on 
the new 8000-kw. power station ot 
the Lorain County Electric Co. Most 
of the essential materials are on the 
ground for the work. This represents 
the first unit in the new modern 
power plant, which will be completed 
about July 1. 


Sandusky, Ohio.—Sandusky Gas & 
Electric Co. is installing stokers un- 
der its boilers, adding an additional 
400-hp. boiler, installing coal handling 
apparatus and a new switchboard. A 
high tension line connected te the 
service of the Lake Shore Electric 
Railway is being placed in operation. 
This line will connect up an electric 
steel furnace for one of its customers, 
requiring about 1000 kw. 


Springheld, O.—Springfield Light, 
Heat & Power Co. will spend approx- 
imately $20,000 for construction pur- 
poses this year. This will cover 
principally the extension of its serv- 
ice to new consumers and improve- 
ments to its existing equipment. 


Warren, Ohio.—Trumbull!l Public 
Service Co. is proceeding with the 
installation of an additional 12,500- 
kw. turbine, and it is expected this 
machine will be in operation by 
May 1. 


Brazil, Ind—In order to decide 
which kinds of lights to specify in the 
new contract for the lighting of the 
city streets of Brazil, bids for which 
will be advertised in a short time, the 
city will try out two large incandes- 
cent lights of the nitrogen which, it 
is claimed, have many advantages of 
the carbon arc lights. The present 
contract of the Terre Haute, In- 
dianapolis and Eastern Traction Co. 
lor the city lighting expires April 1, 
1920 and as the law requires that the 
bids must be advertised for at least 
a year before the contract is let, the 
bids will be advertised for soon. It 
is understood that bids will be asked 
on the two styles of lamps for three, 
hve and ten years. 


Carthage, Ind—Carthage Board & 
Paper Co. will erect a reinforced 
building, 100x265 ft. in size, to cost 


$50.000, as an addition to its present . 


plant. 


Clinton, Ind.—A new $150,000 court 
house will be erected in this city if 


63% of the voters of Vermilion coun- 


ty favor the removal of the county 
seat from Newport to Clinton. 


Evansville, Ind.—The directors of 
the Chamber of Commerce are con- 
sidering endorsement of the sale of 
$125,000 bonds for a traction line to 
Cynthiana and New Harmony. C. J. 
Seibert and Ollie Heerdick, appear- 
ing for the company, said that they 
had $165,000 of bonds sold and had a 
construction company ready to build 
the road for $200,000. 


Goshen, Ind.—Hawks Electric Co. 
as increased its capital stock from 
$200,000 to $300,000. 


Indianapolis, Ind.— Merchants Heat 
& Light Co. has had plans prepared 
lor improvements in its building at 
s44 Washington avenue. 


_ Indianapolis, Ind.—Announcement 
is made that the Public Grain & Ele- 
vator Co. will build a grain elevator, 
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capacity 500,000 bushels. The com- 
pany, recently incorporated with cap- 
ital of $300,000, will remodel mill at 
Edinburg, install new machinery and 
maintain output of 500 barrels of flour 
a day. 


Muncie, Ind.—George R. Roberts 
will erect a three-story business block, 
60x130 ft. in size, to replace structure 
known as Stillman’s department store 
which was recently destroyed by fire. 


Rushville, Ind.—Carthage Board & 
Paper Co., Carthage, Ind., will build 
an addition, reinforced concrete, 100x 
265 ft. in size, to cost $50,000 and will 
install equipment worth $150,000. 


Tell City, Ind.—Tell City Water & 
Light Co. has petitioned the Indiana 
Public Service Commission for per- 
mission to sell $16,000 common stock. 
The company plans to make a num- 
ber of improvements. 


Aurora, Ill_— Western United Gas & 
Electric Co., which serves a wide ter- 
ritory in and around Aurora, has 
never taken advantage of the in- 
creased rates during the duration of 
war which were allowed by the Il- 
linois Public Utilities Commission in 
making property owners and new 
consumers pay for gas and electric 
extensions. Under a ruling of the 
Commission the new consumer was 
forced to pay for new extensions of 
gas and electric service. The Com- 
missi6én has now ruled that funds ad- 
vanced for these extensions must now 
be repaid. The Western United Gas 
& Electric Co. has never made’ this 
additional charge and will not be 
compelled to make a return of the 
same to the new consumers. 


Byron, Ill.—The city of Byron has 
asked Adam Gschwindt, manager of 
the Rockford Electric & Power Co., 
to build a line to Byron and furnish 
the city with electric power. Address 
Mayor Albert Johnson. 


Chenoa, Ill.—Farmers south of this 
city will extend service wires from 
the lines of the Illinois Traction Sys- 
tem in this city. Address George G. 
Brown, Chenoa, III. 


Chicago, I1l—Marshall Field & Co. 
have purchased factory building at 
West 47th and Whipple streets, to be 
equipped for manufacturing burlap 
bags. The boiler plant is to be ina 
separate building and the power will 
be electrical, generated by means of 
individual motors. 


Chicago, Ill.—Chicago Telephone 
Co. has purchased property in Fed- 
eral street near Harrison street. The 
property adjoins the Wabash ex- 
change of the company and will be im- 
proved with a building to serve as an 
addition to the exchange. 


Decatur, Ill—Staley Manufacturing 
Co. is building a machine shop, 240x 
50 ft. in size, fireproof with steel and 
brick walls. 


East Moline, Ill—Root & Van Der- 
voort Engineering Co. has acquired 
61 acres of land as’ future site for 
shop and foundry buildings. 


Griggsville, Ill—The board of edu- 
cation will erect $75,000 high school 
building to replace one destroyed by 
fire. 

Mt. Vernon, Ill.—Numerous im- 
provements in its central station will 
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be made by the Citizens’ Gas, Electric 
& Heating Co. A new 450- kv-a. unit 
will be installed within 90 days. Ad- 
dress Frank M. Stone, manager. 


New Athens, Ill.—\Work of rebuild- 
ing powerhouse for the New Athens 
Power Co. has been begun. The mill 
was recently damaged by fire, the en- 
gine house being completely gutted 
and the machinery considerably dam- 
aged. 


Quincy, Ill—Board of education 
plans erection of new Irving public 
school at cost of $115,000. 


Rockford, [l].—Considerable con- 
struction work has been planned for 
the Spring by the Rockford Electric 
Co. The company will install a new 
7500-kw. Curtis turbine, and will 
make various changes in coal han- 
dling machinery and switching ar- 
rangements for the receipt of coal. 
Considerable extension to its present 
distribution lines is also being con- 
templated. 


Rock Island, Ill.—Universal Trac- 
tor Co. has taken out a permit to build 
a $50,000 addition to its plant. 


Springfield, Il]_—Under a new order 
the Illmnois Public Utilities Com- 
mission has set aside the war time 
rule forbidding electric and gas com- 
panies to make free extensions of 
service. Under the war time rule new 
customers askin” service were re- 
quired to advance the cost of the con- 
nection, which amount would be paid 
by the utility in installments. 


Springfield, Ill.—The council is 
planning to extend the municipal 
lighting plant and install a city heat- 
ing plant. Charles T. Baumann, May- 
or. 


Springfield, Ill.—Chapin Electric 
Garage has added to its service the- 
Atwater-Kent ignition service and 
parts. 


Varna, Ill.—The substation of the 
Central Illinois Public Service Co. has. 
been destroyed by fire. 


Winnetka, I1].—The council is plan- 
ning to place all overhead lighting 
and telephone wires in conduits and 
eliminate all electric and steam rail- 
road grade crossings within the vil- 
lage limits. Address H. L. Wool- 
hiser, village manager. . 


Boyne City, Mich—The city coun- 
cil has under advisement the installa- 
tion of a boulevard lighting system: 
on five blocks of the main streets. 


Detroit, Mich—Public Lighting 
Commission is planning to expend ap- 
proximately $500,000 during the en- 
suing year for the construction of 
conduits, underground cable, pole lines 
and street-lighting equipment. 


Hancock, Mich.—The present light- 
ing system is unsatisfactory. Address 
W. N. Galdsworthy. 


Milford, Mich.—Milford Electric 
Co. has under advisement the devel- 


opment of two water powers this 
coming season. 
Peck, Mich.—The question of a 


municipal lighting plant is being con- 
sidered by the council. Address vil- 
lage clerk. 


St. Paul, Minn.—Swift & Co. are 
adding 229 hp. to their power instal- 
lation at the South St. Paul stock- 
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yards, which is served electrically by 
the Northern States Power Co. The 
growth of population due to the new 
Armour packing plant at So. St. Paul 
has been such that the community is 
suffering from a scarcity of dwellings. 
One concern plans the construction of 
200 new houses this vear. 


Carrollton, Mo—Water, Light & 
Transit Co. plans to expend $3000 to 
improve its plant. Address H. W. 
Graham, manager. 


Eldon, Mo.—N. E. Harvey proposes 
to install a new electric hght plant, 
Duplex three-phase, and to furnish a 
day and night current. The new plant 
is estimated to cost about $15,000. He 
has offered to furnish 80 street lamps 
to the city at a cost to the city of 
$200 per month. 


Kansas City, Mo.—Considerable 
construction work is céntemplated by 
the Kansas City Light & Power Co., 
the principal item being the comple- 
tion of the new power plant erected 
in Kansas City. The plant consists of 
two 20,000-kv-a. turbine units, together 
with the 13.200-volt underground 
transmission system connecting this 
plant with the various substations. 
Two new substations are being 
erected. 


Marshall, Mo.—Henrici-Lowry En- 
gineering Co., 222 Commerce building, 
Kansas City, Mo., has prepared plans 
for a $75,000 electric light plant. Bids 
will be received about March 1. Ad- 
dress E. H. Mitchell. mayor. 


St. Joseph, Mo.—City contemplates 
bond issue for extension of electric 
light service. The proposed bond 
issue 1s meeting with favorable con- 
sideration on the part of the voters. 


Ottawa, Kans.—The City Water and 
Light Department will be in the mar- 
ket for new equipment shortly, in- 
cluding a new generating unit with 
condensing equipment for the electric 
plant. Specifications for a unit of 500 
kw. or larger capacity are now being 
prepared. Bids on steam engines and 
turbines will be considered. Address 
W. O. Myers, superintendent. 


Topeka, Kans.—The indeterminate 
franchise bill introduced in both 
branches of the Kansas legislature is 
now out on the floor in both branches. 
The house committee has reported 
favorably and the «ill will be ready 
for consideration in a few days. 


Topeka, Kans.—An_ enabling act 
has been introduced into the Kansas 
legislature for building a bridge 
across the Kaw river between Rose- 
dale and Kansas City. 


Wichita, Kans.—A petition has been 
granted to the property owners for a 
white way lighting system on First 
street from Main to Lawrence. 


Arapaho, Neb.—Engineers Grant & 
Fulton, Lincoln, Neb., are preparing 
plans for a hydroelectric plant to be 
erected by the city of Arapaho and 
the Arapaho Milling Co. 


Ashland, Neb.—Ashland Light, 
Mill & Power Co. has under consid- 
eration the improvemént of its dam 
and the construction of a new wheel 
pit, also the installation of a new 
water wheel with a direct connected 
generator and water wheel governor. 
Other minor improvements will also 
be made. 
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Beatrice, Neb.—Plans are under 
consideration by George Steinmeyer, 
Beatrice, for constructing hydroelec- 


' tric ‘plant on Blue river, near Barnes- 


ton, 20 miles south of Beatrice. 


Estimated cost $125,000. 


Lincoln, Neb.—The Nebraska legis- 
lature has authorized the erection of 
a new state capitol to cost $5,000,000. 


Plainview, Neb.—The city council 
has decided to engage an engineer to 
make investigations and prepare 
estimates for enlarging the municipal 
electric light plant and installing heat- 
ing plant. 


Plymouth, Neb.—The city is plan- 
ning to install electric lighting sys- 
tem. Current will probably be se- 
sured from Fairbury or Beatrice. 


Sterling, Neb—Engineers Grant & 
Fulton, of Lincoln, have prepared 
estimates for electric a Booties 
Bids will be called for. . H. John- 
son, city clerk. 


Wymore, Neb.—Franchise has been 
granted to the Nebraska Gas & Elec- 
tric Co. for furnishing the city with 
electricity for five years. 


Columbia, S. Dak.—Bonds to the 
amount of $15,000 have been author- 
ized to install municipal electric light 
plant. 


Doland, S. Dak.—A stock company 
will be organized to install electric 
lighting system. 


Watertown, S. Dak.—A city bond 
issue of $175,000 for the construction, 
operation and maintenance of a mu- 
nicipal light and power plant was 
authorized recently. 


White Butte, S. Dak.—A telephone 
company has been organized to build 
telephone system, to extend lines to 
connect with the town of Lemmon. 
Address R. E. Hughes, president, 
White Butte, S. Dak. 


Stanley, N. Dak.—Public Utility Co. 
will be in the market in about 90 days 
for line material, generators and en- 
gines, switchboard and equipment and 
a. c. meters. Address R. F. Whee- 
land, manager. 


Walla Walla, N. Dak.—A new 15-hp. 
unit will be installed in the electric 
power plant to give 18-hour service. 


SOUTH CENTRAL STATES. 


Lexington, Ky.—Lexington Utilities 
Co. is considering the rebuilding of a 
part and possibly the whole of our 
municipal lighting system of approx- 
imately 700 lamps, changing from the 
present series multiple system to 
straight Mazda lamps. In addition, 
the company will make numerous ex- 
tensions to its consumers’ lighting 
and power circuits that are required 
from time to time. 


Louisville, Ky.—The commercial 
department of the Louisville Gas & 
Electric Co. during the week ended 
Feb. 15 secured 45 new electric light 
and power customers with 17 kw. of 
lighting and 210 hp. in motors, and 
contracts were closed for wiring 16 
already built houses. New business 
connected to the company’s lines 
shows an increase of 18 customers 
with 166 kw. of lighting. Output of 
electric energy was 23.4% greater 
than for the corresponding period a 
year ago. 
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Louisville, Ky —Rural Light & 
Power Co. has filed notice of an in- 
crease in its capitalization from $6,000 
to $15,000, to provide for expansion. 


Bessemer, Ala.—American Tele- 
phone & Telegraph Co. has recently 
acquired property, about 75x150 ft., 
and is understood to be planning for 
the erection of a new building to cost 
about $60,000. 


Birmingham, Ala.—An addition to 
the gas plant of the Birmingham 
Railway, Light & Power Co., Third 
avenue, near Thirteenth street, to cost 
upwards of $75,000 is to be built at 
once. Other betterments and im- 
provements and enlargements are said 
to be contemplated and soon will be 
placed under actual construction, the 
understanding being that more than 
$100,000 is to be spent at once. Ad- 
dress Receiver Lee C. Bradley. 


Union Springs, Ala.—An ordinance 
is before the council to provide for 
an issue of $J0,000 light and water 
improvement bonds. Address I. B. 
Fragin, mayor. 


Bay St. Louis, Miss.—Plans for the 
construction of a municipally owned 
electric interurban railway from 
New Orleans to Pascagoula, and 
possibly to Mobile, were taken up at 
a conference held at Bay St. Louis, 
Miss., Feb. 27 and 28. 


Port Clinton, Miss.—The city has 
had plans prepared for the construc- 
tion of an electric light system. It 
is understood that a bond issue for 
$25.000 to provide for the work has 
been authorized. 


Shelby, Miss—Shelby Light & 
Power Co. expects to complete its 
line to the towns of Mound Bayou 
and Merigold this spring. This line 
is 9 miles, 6900 volts primary. 


Fort Smith, Ark.—A contract has 
been closed with the Missouri-Ar- 
kansas Oxygen Co. whereby the Fort 
Smith Light & Traction Co. will furn- 
ish current for 200 hp. in motors to 
operate the oxygen plant. 


Pine Bluff, Ark.—Arkansas Light & 
Power Co. has increased its capital 
stock from $2,500,000 to $4,000.000. 
The increased capital is to provide for 


‘the consolidation of the Arkansas 


Public Service Co. and extensive im- 
provements and repairs in the light 
company. 


Dewey, Okla.—A municipal lighting 
and power plant is being contem- 
plated. 


Duncan, Okla—The city has com- 
pleted plans for the construction of a 
new municipal power plant, about 40 
x50 ft., estimated to cost $50.000. 


Frederick, Okla.—A white way is 
being planned on Grand avenue from 
7th to 10th streets. 


Lawton, Okla.—A spray pond is un- 
der construction at the plant of the 
Comanche Light & Power Co. 


Mangum, Okla.—200-kw. direct con- 
nects units together with boiler capa- 
city for same, are being installed in 
the plant of the Mangum Electric Co. 


Walters, Okla.—E lection was held 
recently to vote $45,000 bonds for 
waterworks and light extensions. 


Amarillo, Tex.—An order is being 
placed for_a 1250-kw. turbine by the 
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City Light & Water Co. This work 
will be completed as early this fall 
as may be possible after delivery of 
the turbine. 


Aransas Pass, Tex—France & 
Canada Oil Transport Co. plans to 
establish an electric light plant here. 


Dallas, Tex.— Dallas Power & Light 
Co. has been granted nine months’ ex- 
tension in which to complete its $1,- 
000,000 schedule of improvements. 


Port Arthur, Tex.—Although no 
large construction work will be under- 
taken for the present year, the Eastern 
Texas Electric Co. will make a num- 
ber of small lighting extensions 
which have been held up due to in- 
ability to secure poles and line equip- 
ment. Joseph Bowers, superintendent. 


Quanah, Tex.—Quanah Light & Ice 
Co. is installing 500-hp. Diesel engines 
in its plant. 


Fessenden, N. Dak.—Fessenden 
Light & Power Co. is arranging for 
the construction of a 19-mile exten- 
sion of a high tension line to an ad- 
joining town; also an 8-mile extension 
of one of its high tension transmis- 
sion lines into a new territory. The 
company is endeavoring to interest 
a third town in connections, which if 
accomplished will necessitate the ad- 
dition of a 200-hp. unit. 


WESTERN STATES. 


Hardin, Mont.—If the State Legis- 
lature passes a law permitting an in- 
crease in the bonded indebtedness of 
municipalities, it is likely that Hardin 
will purchase the electric plant of the 
Hardin Light & Power Co. It is pro- 
pesed to issue $9.600 to purchase the 
concern, It is believed that if the city 
owns the power plant, the cost of 


electric current for both lighting and ~ 


the operation of machinery will be 
greatly reduced. 


Miles City, Mont—Supt. J. J. Mc- 
Gill of city lighting plant has recom- 
mended to city council the expendi- 
ture of $45,000 for new equipment. 


Breckenridge, Colo.—The city has 
under advisement the erection of an 
electric light plant. 


Valedon, N. Mex.—Eighty Five 
Mining Co., Lordsburg, is in the mar- 
ket for a 1000-hp. boiler, a 1000-hp. 
steam turbine and steam equipment. 


Olympia, Wash.—City clerk will 
open bids March 4 for a motor-driven 
centrifugal pumping unit of capacity 
of 800 g. p. m., against a 225-ft. head, 
requiring a 440-volt motor. 


Prosser, Wash—Pacific Power & 
Light Co. has plans for important re- 
construction work at this place. 


Spokane, Wash. — Washington 
Water Power Co. has completed ne- 
gotiations for the purchase of the 
Spokane Heat, Light & Power Co., 
which has been in the hands of a re- 
ceiver for a few months past. It is 
understood that the company will con- 
tinue the operation of its plant as 
heretofore, the acquired property to 
be operated as a subsidiary organiza- 
tion. 


Astoria, Ore.—Pacific ` Power & 
Light Co. has developed plans for a 
new light and power plant to meet 
demands of industrial growth. 
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Baker, Ore.—About $15,000 will be 
added to the capital investment of the 
Fastern Oregon Light & Power Co. 
during 1919. This amount will be 
avout 50% more than was added in 
1918. 


Klamath Falls, Ore.—Big Lakes 
Box Co. will increase its capacity and 
change from steam to electric power. 
The factory and power plant changes 
are being made under direction of F. 
Hill Hunter, of the Sawmill Engineer- 
ing & Construction Co. 


Lebanon, Ore.—Lebanon Light & 
Water Co. will erect a new plant in 
the near future. The old plant will 
be used for a pumping station and 
the new one will provide electricity 
for the city. 


Brigham City, Utah.—The city con- 
templates an electrical installation to 
cost approximately $12,000. A new 
series lighting system will be in- 
stalled in the business district of ap- 
proximately four blocks of steel pole 
lighting. A new series lighting sys- 
tem of the pendant type will also be 
installed on five blocks on Main street, 
north and south of the business dis- 
trict. Poles will be removed from 
the center of the street and a secon- 
dary distribution system from with- 
in the blocks over the entire business 
district will be established. 


Salt Lake City, Utah.—The Utah 
Public Utilities Commission has 
“issued an order to all telephone com- 
panies that the rates and charges of 
service as stipulated by Postmaster- 
General Burleson should not be rec- 
ognized in the state. The Commis- 
sion declared that the Postmaster- 
General’s order was contrary to the 
Utah laws. 


Tempe, Ariz.—The city will ‘hold 
an election shortly to vote on a bond 
issue for the construction of a gas and 
electric light plant. 


Calexico, Cal—Southern Sierras 
Power Co. has had plans prepared for 
the construction of a new transmis- 
sion line extending to Calexico. An 
appropriation of $15,000 to. provide 
for the work has been approved by 
the company. E. W. Judy is district 
manager. 


El Centro, Cal.—Holton Power 
Company has completed arrange- 
ments for the remodeling and im- 


provement of its building at Sixth and 
Main streets. 


Eureka, Cal—Western States Gas 
& Electric Co. is constructing a 
branch line to supply the electrical 
energy requirements of the Humboldt 
Transit Co. 


Fresno, Cal.—San Joaquin Light & 
Power Co. is understood to have com- 
pleted arrangements for the im- 
mediate construction of a new 20,000- 
hp. hydroelectric power plant on the 
San Joaquin river located in the vi- 
cinity of Macy Flat. It is understood 
that the company is planning for the 
completion of the work by April of 
1920. It is said that the company is 
planning for the erection of a new 
plant of similar capacity at Dinkey 
Creek. The work is estimated to cost 
about $1,750,000. A. G. Wishon is 
general manager. 


Los Angeles, Cal.—Metro Pictures 
Corporation, Cahuenga avenue and 
Romaine street, has had plans pre- 
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pared for the construction of a new 
one-story reinforced concrete trans- 
former building at 937 Cahuenga ave. 
The structure will be about 35x40 ft. 
in dimensions. 


San Diego, Cal—Arrow . Packing 
Co. has recently awarded a contract 
for the construction of a new boiler 
plant at its work on Belt street. 


San Diego, Cal—San Diego & 
Arizona Railway Co. recently award- 
ed a contract for the erection of a 
boiler plant at Sixteenth and Main 
street in connection with other im- 
provements, the entire work being 
estimated to cost $19,527. 


INCORPORATIONS 


Buffalo, N. Y.—Roche & Banas 
Electric Co., Inc. Capital, $25,000. To 
engage in a general electrical con- 
tracting capacity. Incorporators: D. 
Roche, M. G. Roche and A. Banas. 


Newark, N. J—Auto & Electrical 
Supply Co. apital, $15,000. To 
operate at 70 Springfield avenue for 
the manufacture of electrical supplies, 
etc. Incorporators: B. N. and Y. Kan- 
tor, Irvington; and M. Weinstein, 
Perth Amboy. 


Cavour, S. Dak.—Cavour Light & 
Power Co. has incorporated with a 
capital of $20,000 by F. Gellerman, 
Otto Leather and G. M. Martin. 


Preble, Ind.—Preble Light & Power 
Co. has incorporated with a capital of 
$8000. Address Jas. Steele, director. 


Foreman, Ark.—Foreman Light & 
Water Co. has been chartered with 
$25,000 capital stock. The corpora- 
tion proposes to own, operate and 
control an electric and power plant. 


East Chicago, Ind.—Indiana Elec- 
tric Service Co. has been incorporated 
avith capital of $10,000 to engage in 
a general electrical merchandise busi- 
ness. The directors include Samuel 
Sendek, Phillip N. Sendek, Solomon 
Frankel and others. 


Cooper, Tex.—Cooper Light & Ice 
Co. has been incorporated here with 
a capitalstock of $50,000 for the pur- 
pose of installing an electric light and 
power plant and ice factory. E. 
Hendricks is a stockholder. 


Poughkeepsie, N. Y.—United Hud- 
son Electric Corporation. Capital, 
$20,000. To operate a plant for the 
generation and distribution of elec- 
trical energy. Incorporators: E. D. 
Alexander, T. R. Beal and J. L. 
Wilkie, 16 West Twelfth street. 


PROPOSALS 


Pumping Unit.—Sealed bids will be 
received March 4 at Olympia, Wash., 
for furnishing an electrically- driven 
centrifugal pumping unit, to deliver 
not less than 800 gallons per minute 
of water against 225 ft. head, motor to 
be 440 volt, 60 cyéle, 3 phase. Address 
Hiram Dohim,) city‘ clerk. 
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C. A. Gauss Promoted — N. M. Haralson Takes Charge 
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Atlanta Branch, Haralson Sales Co. — Other Changes 


Lieut. A. E. Morpuy has re- 
ceived his honorable discharge from’ the 
army and has resumed his duties as 
secretary of the Southern California 
Edison Co. at Los Angeles, Cal. 


W. A. LELAND, formerly presi- 
dent. of the Tennessee Eastern Elec- 
tric Co., Johnson City, Tenn., was re- 
cently appointed chief engineer and 
general manager of the Charleston En- 
gineering & Contracting Co., Charles- 
ton, S. C. 


Wittram A. SUMNER, Rock- 
ville, Conn., recently discharged from 
the army with the rank of second lieu- 
tenant, has entered the employ of the 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, where he will 
specialize on electrical machine design- 
ing. Mr. Summer is a graduate of the 
1917 class of Sheffield Scientific School, 
New Haven, Conn. 


CHESTER A. Gauss, publicity 
manager of the Crocker-Wheeler Co., 
has been transferred to the sales- de- 
partment of the company and will be 
temporarily located at Ampere, N. J. 
The advertising of the concern is now 
handled by Sherman & Bryan, New 
York City. Mr. Gauss is a graduate of 
the 1912 class in electrical engineering 
of Lehigh University. Following his 
college work he became connected with 
the General Electric Co., Schenectady, 
N. Y., serving in the testing department 
for several months, and later became 
one of the technical writers on the pub- 
licity staff of the company. In 1914 he 
tendered his resignation to join the edi- 
torial staff of the Execrricat REVIEW. 
Following some textbook editing for 
the American School of _ Corre- 
spondence, Mr. Gauss was on the edi- 
torial staff of the Electrical World, 
leaving this position in 1916 to become 
publicity * manager of the Crocker- 
Wheeler Co., in which capagjty he has 
served until his recent promotion. He 
is prominently identified with the Tech- 
nical Publicity Association, being a 
member of its executive committee and 
chairman of its service committee. 


THOMAS F. KE tty, who has so 
ably served the Dayton Power & Light 
Co., Dayton, Ohio, as commercial man- 
ager, has resigned to accept the posi- 
tion of sales manager for the Domin- 
ion of Canada for the Hoover Suction 
Sweeper Co., Ltd., whose Canadian 
plant and headquarters are located at 
Windsor, Ont. This appointment is 
an unusual business opportunity and 
carries with it a wide and fertile field 
in which to work. Mr. Kelly was born 
in Hamilton, Ont, ‘and entered the 
central-station business in 1900 as office 
hoy in the employ of the Hamilton 
Electric & Power Co. He was soon 
advanced through the various depart- 
ments and was appointed contract 
agent of the company in 1907. He 
continued in this capacity until Janu- 


ary, 1913, when he resigned to become 
sales manager of the Dayton Power & 
Light Co. While at Hamilton he was 
very active in civic affairs and in the 
work of the Canadian Electrical Asso- 
ciation and National Electric Light 
Association in Canada. He was the 
first chairman of the Commercial Sec- 
tion of the Canadian Electrical Asso- 
ciation and organized the Hamilton 
Flectric Light & Power Co. Section of 
the National Electric Light Association 
and was elected its first president. 

In 1915, when F. M. Tait, president 
and general manager of the Dayton 
Power & Light Co., moved his office to 
New York, Mr. Kelly was appointed 
commercial manager and in 1916 was a 
member of its board of directors. Since 
taking up his residence in Dayton he 
has been very active in civic affairs and 
devoted much of his time and effort 
to the Jovian Order, the Ohio Electric 


Thomas F. Kelly. 


Light Association and the National 
Electric Light Association. In 1913 he 
was appointed chairman of the Com- 
mittee on New Business Co-operation 
of the Ohio Electric Light Association 
and was re-elected chairman in 1914. 
Mr. Kelly has also been an active mem- 
ber of the National Electric Light As- 
sociation and has served on many of 
its committees. At the 1916 convention 
he was elected a member of the Execu- 
tive Committee of the Commercial 
Section and later appointed chairman 
of the Lighting Sales Bureau and is 
still serving in that capacity. He 
served as chairman of the Dayton 
Power & Light Section, N. E. L. A, 
during 1918-1914. Early in 1914 Mr. 
Kelly organized the Dayton Jovian 
League and also held the office of 
statesman for Ohio of the Jovian Or- 
der during the vear 1914-1915. In ad- 
dition to his activities in electrical or- 
ganizations, he was an active member 
of other prominent Dayton clubs and 


has freely given of his time and talents 
to promote the interests of the com- 
munity. Mr. Kelly has a host of 
friends in the central-station industry, 
who though pleased to hear of the good 
fortune that has come to him, will re- 
gret to learn that his activities will 
take him into a different field. 


N. M. Haratrtson, who has been 
connected with the Bureau of Aircraft 
Production for the past 17 months and 
since June, 1918, has been chief of the 
Section of Instruments and Armament, 
New York Office, has resigned his posi- 
tion with the Bureau and has taken 
charge of the Atlanta branch of the 
Haralson Sales Co., Inc., headquarters 
being in Birmingham. Mr. Haralson 
anticipates extensive business from his 
new connection in the sales of Midwest- 
Hill centrifugal pumps. Ideal electrical 
apparatus, Standard electric time sys- 
tems and Foxboro recording and indi- 
cating gauges. Mr. Haralson was for- 
merly connected with the engineering 
and sales departments of the General 
Electric Co. at New Orleans, and West- 
inghouse Electric & Manufacturing Co. 
at Philadelphia, this work eminently fit- 
ting him to handle his present work in 
a competent manner. 


Obituary. 


ELMER J. Rocke, jobbing sales 
manager for the Meadows Manufactur- 
ing Co., Pontiac, Mich., passed away at 
his home in that city on Feb. 16 after 
a brief illness with influenza. He was 
26 years of age and is survived by his 
wife and daughter. Mr. Rocke was a 
young man of sterling qualities and was 
nae in high esteem by all who knew 

im, 


A. O. Drc KER, Illinois district man- 
ager for the Luminous Unit Co. and St. 
Louis Brass Manufacturing Co. St. 
Louis, Mo., died Feb. 15 at his home 
in Oak Park, Ill, of influenza and 
pneumonia.. Mr. Dicker was well 
known among the illuminating men of 
the Middle West, having been very 
active in this field for the past six 
years. During the early part of this 
period he was in the employ of the 
Commonwealth Edison Co., of Chicago. 
In 1914 he resigned his position to 
become secretary and treasurer of the 
Electrical Sales Engineers, Inc., act- 
ing in this capacity until last summer 
when he accepted the appointment of 
Illinois district manager for the above 
companies, the position he held at the 
time of his death. Mr. Dicker was a 
graduate of the University of Michi- 
gan, class of 1913, and a member of 
Beta Theta Pi fraternity. He was also 
active in the Electric Club of Chicago, 
the Illuminating Engineering Society 
and the National Electric Light Asso- 
ciation. He was 30 years old and is 
survived by his wife and one child. 
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For the 
Readjustment Period —What? 


XXVI. 


A Winning Combination 


We are faced with self-evident conditions, brought 
about by the war as well as by the ending of the 
war. 


A good business man, like a good sailor, must be 
prepared for both calm and storm, and know how to 
trim his sails to the variables of wind and tide. 


Business periods are as the rise and fall of the 
tide. If the areas of the peaks of prosperity exceed 
the areas of the valleys of depression, then our busi- 
ness is a progressing, rising tide—otherwise we are 
retrograding as the falling tide. 


The Business growth—the Country’s growth and 
advancement, may be likened to a great engine, the 
propelling force being Optimism, the governing and 
limiting means being Pessimism. When the entire 
engine output is needed to drive the governing 
means, we face a crash in a cloud of darkness. 


Let us give thanks that as a nation we are the 
world’s greatest Optimists. 


After every war comes Reconstruction and Re- 
establishment, the redistribution of the forces of 
Capital and Labor. These periods—of greater or 
lesser duration—are fraught with doubts and uncer- 
tainties; the needs of labor on one hand, and the 
timidity of capital on the other. In the end Op- 
timism, combined with good judgment, wins. 


This extract from an address delivered by the 
President of the Automotive Electric Ass’n. at 
the Hotel Astor, New York, is a tocsin call to 
the leadership of the nation. 


C. A. TUPPER CHICAGO 
President INTERNATIONAL TRADE PRESS, Inc. 


There are in every generation a few men who can 
see farther into the future than it,is possible for the 
great mass of their fellows to see. If the counsel 
of these few wise ones prevail, then the Reconstruc- 
tion period is a short one, followed by a rapid rise 
in business. 


We are now just entering the Reconstruction 
phase. We hope the Nation’s leaders in finance, 
labor and manufacturing will all be wise Optimists. 
The great value of Foresight is beyond estimate. 
“Hindsight” is worth nothing per ton. 


How far Foresight can be guided by experience— 
based upon the reconstruction periods following pre- 
vious wars—is a matter of doubt, as we are today 
confronted with conditions which are world-wide 
and of a magnitude heretofore undreamed of, com- 
bined with unparalleled problems. 


The judgment of a Solomon, the wisdom of Aris-" 
totle, the determination of a Caesar, and the strat- 
egy of a Foch are needed in the present instance; 
not to bring back pre-war conditions, for those con- 
ditions have gone never to return—but to adjust our 
channels of thought and mode of life to an entirely 
new set of conditions. These problems will be 
solved, and we will readjust our personal and busi- 
ness life to fit the times. With Optimism we will 
progress and succeed. 

C. BREWER GRIFFIN. 
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Financial News 


OOOD GUAYANAAN CUI Tn 


Public Service Has Successful Year. 


The Public Service Co. of Northern 
Illinois was able to increase its net earn- 
ings of 1918 over those of 1917, despite the 
higher costs of labor and coal and other 
materials. The company’s pamphlet re- 
port to stockholders showed net earnings 
before interest charges were $3,632,930, 
against $3,488,432 in 1917. Larger interest 
charges, however, slightly reduced the 
balance available for dividends. The 
amount earned on the $11,971.600 common 
stock, after amortization and deprecia- 
tion charges, was 7.97%, compared with 
8.08% on $11,951,600 common stock in 1917. 

In the annual report for 1917 it was 
stated that whatever excess profits tax 
the company would be required to pay 
on its earnings for the year 1917 would 
be charged against the surplus account. 
In the end, however, the company was 
not found subject to any excess protits 
tax. 

The income account, with comparisons 


follows: 
1918. > 1917. 

Gross earnings ....... $9,218,884 $8,797,765 
Expenses and taxes .. 5,596,954 5,309,333 
Net earnings ........ 3,632,930 3,488,432 
Bond and note interest 1,784,796 1,614,867 
Net income .......... 1,848,134 1,873,565 
Preferred dividends .. 455,280 455,280 
Common dividends 837,662 832,734 
Surplus ........-c00e- 555,193 585,551 
Amortization and de- 

preciation reserve 

and dis. .........00:.- 438,236 451,591 
Balance to surplus .. 116,956 133,960 


The balance sheet as of Dec. 31, with 
comparison, follows: 


ASSETS. 
Plants, real estate, 

CLC. Loc cece ecee eee 6 $56,023,961 $53,344,502 
Securities with trustee 215,000 227,500 
Cash with trustees . 9,800 5,992 
Securities ......... on 323,052 298,916 
U. S. treasury ctfs... 662,000 PREES 
Debent. in treasury.. 209,700  ....... 
Material ...,...ases. 668,555 816,137 
Coke, gas, oil, etc., oņ 

hand wae sien kee taata 243,047 152,643 
Coal in storage ..... 362,389 186,327 
Wiring work unbilled 32,002 60,873 
Acts. and notes receiv. 

and mun. warrants. 2,305,802 1,267,039 
Special deposit ...... ......66. 44,233 
Cash: 44.06 56et oe sees 1,066,399 809,701 

Total assets ....... $62,121,707 $57,213,883 

LIABILILTIES. 
Preferred stock ..... $ 7,672,000 $ 7,672,000 


Common stock ...... 11,971,600 11,951,600 
Bonds and notes .... 36,195,800 32,781,000 
Accounts payable ... 561,858 . 559,936 


Notes payable ...... 725,205 120,339 
Customers’ deposits.. 76,909 49,230 
Extension deposits .. 265,4153 46 daca 
Interest accrued .... 527,266 914,152 
Taxes accrued ....... 234,818 267,183 
ReserveS ....seeceree 112,856 = ....... 
Amort. and dep. res.. 2,548,139 2,185,559 
SurpluS ..cccsccvesces 1,229,841 1,112,884 

Total assets ....... $62,121,707 $57,213,883 


“subsequent to Dec. 31, 1918, bank loans 
amounting to $613,500 have been paid off. 


Indiana Utility Commission Approves 
Bond Issue. 


The Indiana Public Service Commission, 
in the largest and most important re- 
organization plan ever approved in the 
history of the present commission, has al- 
lowed the Evansville & Ohio Valley Rail- 
way Co. and the Evansville Railways Co. 
to issue securities in the amount of $32,- 
150,000, The issues which have been ap- 
proved are as follows: $750,000 5%. 30- 
vear first and refunding bonds: $750,000 
general mortgage 30-year income bonds; 
$150,000 10-year 6° notes: $200.000 6% 
preferred non-cumulative stock: $300,000 
common stock. The reorganizers asked 
for a common stock issue of one million 
dollars, but, upon advice from the com- 
mission, this was lowered to $300,000. At 
first it was thought that the commission 
would not approve a financial plan of 
over two million dollars. but the amount 
of $2,150,000 was ratified later. 


_ Savings Bank, Cleveland, Ohio. 


Bill Introduced to Prevent Breach in 


py aon 


Brooklyn Edison Elects Officers. 


Contracts. At the annual meeting of the stock- 

holders of the Brooklyn Edison Co., 

Representative Howard, of Cowley Brooklyn, N. Y., held on Feb. 24, the fol- 
has lowing were unanimously re-elected as 


county, Kansas, introduced a bill 
into the Kansas house of representatives 
intended to compel public utility cor- 
porations and their stockholders to com- 
ply with their part of city franchises. 
The bill recites that a franchise for a 
public utility in a city has been held by 
the courts to be a contract and that the 
city must comply with the terms it has 
granted. It further shows that it has 
become, and often is, a common practice 
for utility corporations to dodge the terms 
of the franchises and to break the con- 
tracts with the cities. The bill provides 
that every stockholder in a public utility 
corporation is held to be a partner in the 
enterprises, the city, the county or the 
state being allowed, if the bill is passed, 
to sue the stockholders individually to 
compel the specific rformance of the 
franchise terms by the corporations and 
by the stockholders. Mr. Howard said 
that the bill was intended to stop the cor- 
porations from trying to break their 
franchise contracts by making the stock- 
holders individually responsible for the 
full compliance with the terms of the 
franchise. Under the present laws of 
Kansas the corporation only can be com- 
pelled to Keep up the contract and the 
stockholders have no responsibilities in 
maintaining service or rates which the 
franchise requires. 


Plans for reorganizing the Michigan 
Power Co. have been drawn up and have 
been deposited with the First Trust and 
1 George 
W. York is chairman of the bondholders’ 
protective committee representing the first 
mortgage 5% gold bonds. 


directors for the ensuing year: Frank 
Bailey, Charles A. Boody, James C. Brady, 
H. L. Bridgman, Wiliam C. Courtney, 
Daniel J, Creem, H. C. Du Val, Walton 
Ferguson, George B. Gallagher, Wiliam 
V. Hester, Adrian T. Kiernan, Thomas E. 
Murray, J. N. Wallace and W. F. Wells. 


Bill to Prohibit Revise in Contracts. 


A bill to amend the Illinois Public 
Utilities Commission act has been in- 
troduced in the Illinois legislature by 
Representative Lyon which would prohibit 
the commission from revising or altering 
in any manner a contract between a 
municipality and a public utility corpora- 
tion.. The measure, which carries an 
emergency clause, went to the committee 
on public utilities. Its effect would be to 
give the cities home rule. 


Dividends. 


Colorado Power Co. has declared a 
quarterly dividend of %%, payable April 
15 to stockholders of record Feb. 28; also 
a quarterly dividend of 1%% on preferred 
stock, payable March 15 to stockholders 
of record Feb. 28. 


American Telephone & Telegraph Co. 


has declared a quarterly dividend of 2%. 


payable April 15 to stock of record 


March 16. 


Northern Ohio Electric Co. has declared 
a quarterly dividend of 1%% on preferred 
stock, payable March 1 to stock of record 
Feb. 21. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 
Public Utilities— Percent. Feb. 18. Feb. 25. 
Adirondack Electric Power of Glens Falls, common.........6- ee 6 13 11 
Adirondack Electric Power of Glens Falls, preferred.......... .. 6 72 72 
American Gas & Electric of New York, common...........-- 10-+extra 98 98 
American Gas & Electric of New York, preferred.......... Darek 6 43 43 
American Light & Traction of New York, common........... ess ea 240 240 
American Light & Traction of New York, preferred............ . 6 9836 981 
-American Power & Light of New York, common...........- wae 4 57 57 
American Power & Light of New York, preferred............ sse 6 75 15 
American Public Utilities of Grand Rapids, common......... eee ee ee = 
American Public Utilities of Grand Rapids, preferred........ eo 7 34 33 
American Telephone & Telegraph of New York .........cececee8 Bie 101 104% 
American Water Works & Elec. of New York, common...... eae ee 4 
American Water Works & Elec. of New York, particip....... Res q 10 10 
American Water Works & Elec. of New York, first preferred...  .. 56 50 
Appalachian Power, ComMmMON............ cece ccc c ce eecececcerce Eear cide 2 2 
Appalachian Power, preferred..........cccc cece cece cc en eeecees ia 7 14 12 
Cities Service of New York, common..........cccecceeeeneees +extra 320 338 
Cities Service of New York, preferred..........ccceceeeeeece -à 6 80% 80 
Commonwealth Edison of Chicago ........... ccc cee ee erences ne 8 111% 113 
Comm. Power, Railway & Light of Jackson, common..... aussa. . Mate 19 19 
Comm. Power, Railway & Light of Jackson, preferred........... 6 40 40 
Federal Light & Traction of New York, common............ Rig tise 11 9 
Federal Light & Traction of New York, preferred........... ie i 39 40 
Illinois Northern Utilities of Dixon ........... 0. cc cece cece ees eee 6 zs ae 
Middle West Utilities of Chicago, common..............e0ee08. 2+extra 20 20 
Middle West Utilities of Chicago, preferred...........000006 ead 6 50 50 
Northern States Power of Chicago, common............e+00. vane ote 69 72 
Northern States Power of Chicago, preferred...............- ex.div.7 90 90 
Pacific Gas & Electric of San Francisco, common............. gad ee 49 
Pacitic Gas & Electric of San Francisco, preferred............ eon 6 sim as 
Public Service of Northern Illinois, Chicago, common.......... si T 88 89 
Public Service of Northern Illinois, Chicago, preferred........ Mae 6 8814 89 
Republic Railway & Light of Youngstown, common............ : 4 16 6 
Republic Railway & Light of Youngstown, preferred......... rey 6 54 4 
Standard Gas & Electric of Chicago, common.........ceec0eee oe a 21 25 
Standard Gas & Electric of Chicago. preferred. i... 0... 0.0. cee wee 6 37 41 
Tennessee Railway, Light & Power of Chattanooga, common.... g: 21g 2 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 13 15 
United Light & Railways of Grand Rapids, common........... 3 4 36 3614 
United Light & Railways of Grand Rapids, preferred.......... ; 6 69 70 
Western Power of San Francisco, COMMON .......ccceceeeceeaes ‘ 18 18 
Western Union Telegraph of New York ...........ccccc ee eee extra 87 87 
Industries— 
Electrice Storage of Philadelphia, common .........0cccc ec eee es : 4 581 50 
General Electric of Schenectady ..... 0.0... ccc eee ee ee ec eee R 8 150 754 
Westinghouse Electric & Mfg. of Pittsburgh, common.......... ‘ 7 42 43%, 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... fee 7 55 55 
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Description of Modern Wiring In- 
stallation in New Theater 


Lighting and Power Installations in People’s Theater, Chicago— 
Major Remote-Control Dead-Front Switchboard — Automatic Fire- 
Pump Control—Heating and Ventilating Systems—Other Features 


| HE People’s Theater, recently completed in 

Chicago, contains many features typical of the 

more advanced developments in theater con- 
struction, especially with regard to the electrical 
installation. It is located near 47th street and Ash- 
land avenue, in the heart of the stockyards business 
district. It was built by the People’s Theater Co., an 
organization of the business men of this community, 
for the presentation of vaudeville and variety shows 
and will be managed by James Schaeffer. 


The building is fireproof, of concrete and brick 


constructign throughout, and contains in addition to 
the theater four small one-story stores which have a 
depth corresponding to the depth of the foyer of the 
theater. The facade is faced with terra cotta and a 
canopy extends over the sidewalk in front of the 
entrance. The theater itself is 91 by 121 ft. and has a 
seating capacity of 2200. 

The interior is pleasingly decorated and no expense 
has been spared in providing every convenience and 
comfort for the patrons. All objectionable posts and 
pillars have been eliminated in the design and a full 


Fig. 1.—View of Auditorium of People’s Theater, Chicago, as Seen from the StageoShowing/ Cové Lighting Effect of Ceiling Panels. 
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view of the stage may be had from any seat in the 
house. The stage is one of the largest in the country 
being 35 ft. deep with a proscenium opening of 53 ft. 


DESCRIPTION OF MAIN FEEDER INSTALLATION. 


The electric power is supplied from the overhead 
distributing system of the Commonwealth Edison Co. 
The lighting service is 3 wire, 115-230 volt, alternat- 
ing current and is taken from a 100-kw. transformer 
located on a pole close to the lighting service outlet. 
The power is 3 phase, 230 volt, 60 cycle. In addition 
to the general lighting and power services, separate 
power and lighting services are provided for the fire 
pump and emergency lighting. 

The general lighting service consists of 3 1,000,000 
c.m. cables and the general power service, 3 No. oo. 
The fire pump service is 3 No. o, lead-covered cables. 
while 3 No. r4 wires supply the emergency lighting. 
All of these services enter the building in a small room 
in the basement in which is located the fire pump and 
fire-pump control panel. The main service switches 
and all metering equipment are also in this room. 


FEATURES OF LIGHTING INSTALLATIQN. 


Two branch feeds are taken from the general light- 
ing service switch panel. One, 3 No. o cables, feeds 
directly to a distribution panel situated in the lobby. 
This panel contains the fuse blocks from which the 
power for the lobbies, foyer and outside lighting are 
supplied. The other branch which consists of 3 
800,000 c.m. cables goes to the Major distribution 
panel which controls the remainder of the lighting 
equipment, including the outside sign. 

The outside of the theater is brilliantly illuminated 
by seven floodlights installed along the top containing 
250-watt, type C lamps, equipped with reflectors. In 
addition, 75 75-watt, type C lamps are installed around 
the edges of the canopy. The sign, installed over the 


j Fig. 2—Exterior of People’s Theater. 


canopy, contains 780 10-watt lamps, of various colors, 
which spell the name “PEOPLE’S” surrounded by 
an attractive flashing border. 

Six massive pendant fixtures, bronze finished, pro- 
vide the lighting for the lobbies. These fixtures con- 
tain 100-watt, type C lamps, inclosed in suitable glass 
shades which soften and diffuse the light and are 
studded with numerous round frosted bulbs which add 
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greatly to their appearance. The foyer and rest rooms 
are lighted by. small bracket and ceiling fixtures which 
harmonize with the decorations. 

The main auditorium is illuminated by two rows 


of lamps concealed in the cove of the large panel over 


the center. As can be seen from Fig. 1 the result is 
very beautiful, being much more uniform than it 
anpears in the illustration. These rows contain 400 
40-watt lamps and the light is projected by suitable 
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Fig. 3.—Major Pilot "Board Showing Arrangement of Switches. 
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reflectors onto the panel from which it is reflected upon 
the body of the house, thus giving an indirect lighting. 
The decorations of the panel blend with the decorations 
of the rest of the ceiling and are designed to give an 
effect similar to looking up into a blue sky ftecked 
with white clouds. The lighting has been greatly 
intensified by covering the surface of the panel with 
aluminum leaf before painting. A small space, invisi- 
ble from the main floor or balcony, has been provided 
between the top and bottom sections of the panel to 
facilitate the renewal of lamps. This is especially 
desirable for such a lighting effect is easily spoiled if 
a small number of the lamps are not lighted. 

A very desirable feature has been developed in 
connection with the control of this lighting. The 
entire lighting of the cove is controlled by automatic 
contactors located on the contactor panel, which is 
described further on in this article. These contactors 
are actuated by push-button switches, the one on 
the stage is operated by the stage electrician and the 
other, in the projector booth, controlled by the oper- 
ator there. The dual control thus effected adds greatly 
to the safety of the theater, for it is evident that in the 
event of a fire or other trouble occurring the possibili- 
ties of leaving the house in darkness are minimized. 
It is also much more convenient for the operators. 
The wiring of the lights is so arranged that alternate 
lights are controlled by the same switches which per- 
mits the total illumination to be reduced one-half 
without using the dimmers. The entire arrangement. 
however, may be regulated by dimmers located on 
the stage. 

Many of the latest and most modern developments 
are to be found in the lighting equipment of the stage. 
The proscenium and border) strips! are constructed of 
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galvanized iron, the inside of which has been covered 
to give adequate reflection. They are equipped with 
300-watt, type C lamps, each lamp being set in an in- 
dividual compartment. Each compartment is provided 
with a holder on the open side into which may be in- 
serted slides of any desired color. There are four 
borders and two proscenium strips which contain a 
total of 175 lamps. The center lamp in each border is 
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controlled by a separate switch, so that it is not neces- 
sary to burn the entire border when setting scenes, etc. 
They are connected by flexible cables to outlet boxes 
located on the first flyfloor. The foot-lights contain 
275 60-watt, type B lamps, of various colors. 

Twelve 50-amp. double stage-pockets are provided 
to accommodate the spot-lights, portable bridges, etc., 
used on the floor back of the stage. In addition, two 
permanent bridges equipped with suitable pockets have 
been built at each side of the stage at the front. 


Mayor REMOTE CONTROL DEAD-FRONT SWITCHBOARD. 


Many state and municipal authorities, realizing the 
dangers from accidental contact with the open switches 
on live-front switchboards, have required that such 
boards be of the dead-front design. The board used 
in this theater is one of the most successful types of 
dead-front control which have been developed thus 
far to meet this requirement. It also embodies many 
safety and convenience features which add greatly to 
its desirability. It was originated by R. E. Major of 
Chicago and in this installation controls not only the 
stage lighting equipment, but also the lighting of the 
auditorium. 

The system consists of two sections. The pilot 
board, shown in Fig. 3, which is made up of a num- 
ber of switch units and which is placed in any posi- 
tion on the stage where the electrician can follow the 
scenes and make the necessary changes. Being com- 
posed of a number of single small units, which can 
be assembled and set up on the job, this board may be 
easily set in a desired location without any trouble. 
This feature also adds the advantage of permitting a 
board of the required size to be delivered immediately. 

A single unit switch is shown in Fig. 4. These 
units consist of two small double-throw switches and 
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a signal light. The switch handles protrude through 
a steel face plate which has openings large enough to 
allow the.switches to be operated. The clips for these 
switches are arranged so that when the handle is set 
in the up or permanent position it will remain in place, 
but must be held in the down or momentary position. 
The action is made more positive by means of a spring 
which tends to hold the blade in the neutral position 
when not in use. The top handle of each unit is for 
closing the circuit and the bottom handle opens it. 

The other section of the control is the contact 
panel shown in Fig. 5. This panel may be located any 
place as close as possible to the center of distribution, 
preferably under the stage. On this panel are mounted 
the necessary fuse blocks and automatic contactors. 
Each contactor is equipped with an opening and a clos- 
ing coil which are operated by the corresponding pilot 
board switch. The contactors, however, are held in 
place mechanically, current being used only in operat- 
ing them. 

The operation of this control system is very sim- 
ple and has many advantages over the old style live- 
front board. The unit switches for the borders, foot- 
lights and proscenium strips are arranged in rows ac- 
cording to color controlled. These switches are in 
turn controlled by color-main switches located to the 
left of the row, and the color mains are controlled by 
the stage main situated to their left. Any switch when 
set in the permanent position will not operate until 
either the controlling color main or stage main is 
thrown into its momentary position when it operates 
either to open or close the contactor. Any unit switch, 
either closing or opening, may be operated separately, 
however, by throwing it into the momentary position. 
By this arrangement any possibility of leaving the cur- 
rent on the operating coils is avoided. 

The permanent contact, therefore, is only used in 
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Fig. 5.—Contactor and Fuse Panel. 


“setting up” scenes, etc., and by its use it is possible 
to set up several scenes in advance without affecting 
the scene in progress. In such cases the operator can 
set the necessary units in the permanent position and 
operate them simultaneously by the main control. The 
value of such an arrangement when an elaborate, spec- 
tacular scene is to be shown, is easily understood. 
On the piloti- board \are(also) mounted push-button 
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switches which control the lights for the entire theater 
with the exception of those supplied from the circuit 
panel in the lobby. This arrangement is also desirable 
since it puts the final lighting control in the hands of 
the chief electrician, and if an operator in another part 
of the stage makes a mistake he can easily rectify it. 
On this board are also mounted the control switches 
for the alphabet signs, one of which is located on each 
side of the stage. By operating these switches any 
letters from A to L inclusive, designating the act in 
progress, appear illuminated on the signs. 


HEATING AND VENTILATING SYSTEM. 


The heating and ventilating system is designed 
to conform to the Chicago requirement, which calls 
for 25 cu. ft. of air per minute per person. Fresh air 
is drawn into the basement through a 5 by io ft. shaft 
which extends above the roof of the building by a 
large blower. This blower is operated by a 20-hp. 
1140-r.p.m. slip-ring motor, belt-connected, and has a 
capacity of 55,000 cu. ft. per min. At the bottom of 
the shaft 3300 sq. ft. of heating sections have been in- 
stalled, which heat the air as it passes through. After 
passing through these coils the air is driven out into 
the auditorium through 350 mushroom ventilators lo- 
cated under the seats and numerous sidewall registers. 
The vitiated air passes out into the open air through 
grilled openings in the ceiling. 


FireE-PUuMp INSTALLATION AND CONTROL. 


In modern theater construction fire prevention is 
a matter of great importance and the “Peoples” is no 
exception to this rule. As has been stated the building 
itself 1s of fireproof construction and every precaution 
has been taken to minimize the fire hazard. 

An elaborate automatic sprinkler system has been 
installed, the water for which is supplied from a 2500- 
gal. tank situated on a steel tower abové the roof of 
the theater. This tank is filled by a centrifugal pump, 
located in the basement, having a capacity of 250 g.p.m. 
which is direct-connected to a 30-hp. 1720/860 r.p.m. 
slip-ring motor 

This motor is started and controlled by an auto- 
matic and hand-operated Sundh fire-pump_ control 
panel. This particular board which is shown in Fig. 
6 was designed to meet the requirements of the Chi- 
cago Bureau of Fire Prevention and Public Safety. 
It is operated either by hand or automatically by a 
float switch in the tank on the roof. This float switch, 
when the water falls below a predetermined level, 
which in this case is about 18 in. below the top, ener- 
gizes the contactor shown in the lower-right corner 
of the panel. This contactor in turn operates the up- 
per contactors which close the motor circuit and con- 
trol the various starting resistances. These resistances 
are then released by the auxiliary contactors which 
operate on a cam, timed by the dashpot shown in the 
upper-left corner. In the manual operation the action 
of the first contactor is eliminated, the large contactor 
being closed directly by raising the lever 45°. 

By using the water pressure in the tank to operate 
the steel curtain a check is kept on the operation of 
the float switch. ‘This hydraulic power is obtained 
through a pipe which extends into the tank to about 
the same level as that at which the float switch oper- 
ates. If for any reason, therefore, the switch fails to 
act when the water has fallen below the proper level. 
it is impgssible to raise the curtain. The water level 
has been fixed so that the tank must be filled after the 
curtain has been raised four times, which means after 
every two performances. 
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Another item of interest in connection with the 
fire-pump installation is the throw-over switching ar- 
rangement for testing the motor and replenishing the 
water in the tank at these periods. The fire-pump is 
supplied by a separate lead-covered cable service and 
is measured by a separate meter. As the total con- 
sumption is very small in comparison to the size of 
the motor the service for such installations is usually - 
charged for on a minimum basis, which being much 
higher than the actual consumption rate. is not, of 
course, desirable. To accomplish this and at the same 
time eliminate any possibility of having the fire-pump 
left on the building service, the throw-over arrange- 
ment which is shown in Fig. 7 has been developed by 
the Commonwealth Edison Co. and the inspection 
authorities. 

As can be seen from the diagram a double-throw 
switch is connected to both the general power service 
and the fire-pump service in such a way that when 
thrown in one position all the general power is com- 
pletely cut off and the fire-pump is connected to the 
general power service,—the fire-pump service being 


Fig. 6.—Sundh Automatic and Manual Fire-Pump Control Panel. 


disconnected. It is evident, therefore, that with the 
switch in this position the consumption of the fire- 
pump will be registered on the general power meter 
but cannot be accidentally left in this position or for- 
gotten for the balance of the power is cut off. In the 
other position, with the handle on the right side, the 
general power is connected to the general power meter 
and service and the fire-pump is connected alone to the 
meter and service. As no consumption is registered 
on the fire-pump meter durigg the operation the mini- 
mum rate is not charged. 

For additional fire protection a large fre damper 
has been installed in the roof over the stage. This 
damper is controlled,by a closed circuit connection 
which is operatediby closing either\one of two single- 
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pole switches located on each side of the stage con- 
venient to the operators. One of these switches is 
shown in Fig. 3 to the left of the pilot board. 


OTHER FEATURES AND SUMMARY. 


Numerous other interesting features have been in- 
stalled in connection with the electrical work. To 
enable the different sections of the theater to keep in 
close touch with each other, a Couch intercommuni- 
cating telephone system with 14 stations located in 
various parts of the building has been installed. The 
batteries for this system are located at the pilot board 
on the stage’and are charged from the synchronous 
converter located in the projector booth. This con- 
verter is of 10 kw. capacity and is used for converting 
the three-phase power current into direct current used 
for operating the moving-picture machines, spot-lights, 
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Fire Pump. 


etc., which are used in the booth. The booth itself is 
located opposite the stage above the gallery. All the 
cleaning of the theater will be done by electrically- 
operated apliances and for this purpose 14 floor out- 
lets have been installed for attaching vacuum cleaners 
and scrubbing machines. In addition, two 2-hp. direct- 
connected sump pumps have been installed in the base- 
ment for pumping bilge seepage and sewage. 
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The building was designed by and constructed 
under the supervision of C. W. & G. L. Rapp, archi- 
tects, C9 West Washington street, Chicago. The elec- 
trical work was installed by J. L. Burgard, electrical 
contractor, 751 West 54th place, Chicago. Robert 
Stone has’ been engaged as house electrician of the 
theater and will have charge of the operation and 
maintenance of the equipment. 

A partial list of the equipment used, together with 
the size and the name of the manufacturers furnishing 
it is reproduced at the bottom of this page. 


ELECTRICAL EDUCATION FOR SOLDIERS 
PROVES ATTRACTIVE. 


Every Branch Available Free to Disabled Discharged Men 
of the United States Forces. 


Electricity in all its branches is proving immensely 
attractive to the disabled soldiers, sailors and marines 
who are taking the free trade and professional educa- 
tion placed at their disposal by the United States Gov- 
ernment, through the Federal Board for Vocational 
Education. Men who had a smattering of electrical 
information before the war are now given the oppor- 
tunity to perfect themselves and become really skilled 
in the particular branches which they have chosen. 
This training embraces both practical and theoretical 
work, such as may be obtained in the Massachusetts 
Institute of Technology, Case School of Applied 
Science, Georgia “Tech,” with practical training with 
the General Electric Co. and other concerns and in 
plants of some of the great power companies. 

Men taking the courses are, if unmarried, sup-. 
ported by an allowance of $65 per month from the 
Federal Board: more is given if the man has depend- 
ents. There is no set time in which a course must be 
finished. The sole criterion is the ability of the man to 
carry on under commercial conditions. If it is a 
wage-earning branch of the trade he is qualifying for, 
a position is ready for him when he is ready for it, the 
placement division of the Federal Board having ar- 
ranged for the employment. The Federal Board for 
Vocational Education, whose address is Washington, 
D. C., is anxious to hear from any war-disabled sol- 
diers who are interested in this free training provided 
by the government, not as a charity but as a matter of 
justice to disabled men who have been impaired in the 
nation’s service. 


Article. Type and Size. Manufacturer. 
Border Lights and Proscenium Strips ... 0... 0.0. ccc cc cece ee ne ee cere tenes R. E. Major, 2353 Wilson Ave., Chicago. 
Conduit 6 6505 od ace Rew os eee been ee Loricated— Various sizes .............05- American Conduit Co., New Kensington. 
Pa 


Pilot Board Byuipment ...... 0.0... ccc cee cece ewe eet ete nee ees 
Remote Control Contactors ............... 110 volt-100 amp. alternating current .. 


SNe dP State athe Deane R. E. Major, Chicago. 


..Cutler-Hammer Mfg. Co., Milwaukee, Wis. 


Dimmers a o55 ok a SS ER pee RES 4 eS HES 110-step interlocking ..............0.00 00s Cutler-Hammer Mfg. Co., Milwaukee, Wis. 

Fire PUnip £26040 <40nretevkne eee eee aw ees 230. E. D: M ok leu ow aa ws aid ae Oe ee eRe i ee es Dayton-Dowd Co., Chicago, and Quincy, Il. 

Fire-Pump Control ...........0-. cece eee Sundh: 0.8534 eno ete cere ee ees oe Sundh Electric Co., Chicago and Newark, 
N. J. 

Fire Pump Motor «3. 644.ese thee deanles Watson 30-hp. 1720-8560 rpm., slip-ring.... Mechanical Appliance Co., Milwaukee, 

` . Wis. 

Fittings and Stage Pockets .............. SDrARUC | on enie e E fnew tea E AE ms Sprague Works of General Electric Co. 

Floor Plugs and Other Outlets ........... ccc ccc ccc cece ee ce ce eee e eee eet eee scene .Hart & Hegeman Mfg. Co., Hartford, 
Conn. 

Lighting Fixtures: 6063. iy cu orton kes Bede aad ei 3 oo eee eee eens Rhee ee og ec Victor S. Perlman & Co., Chicago. 

Reflectors, Cove oc 4.64 605 s6 Se ca Sa ee ee NO LO) baie tae pa dia oe eae Steaks zati X-Ray Reflector Co., Chicago. 

Reflectors, Floodlights ...............0.-. INO SOI & og soe, hie A E atin WS Sa uae ee mae & Nat'l X-Ray Reflector Co., Chicago. 

Synchronous Converter ..............206. Martin 10 KWo to Gatos.) ed aca eet geass Northwestern Electric Co.. Chicago. 

PRPS TUG eae 2S or E ate Gate oe we wieeiawie ae Outside and Alphabet ...................08 Advance Sign Go., Chicago. 

Sump-Pump Motors ..............-s. eee Centüry 2 ADs: vis ances wos cee os ee erg ee Century Electric Co., St. Louis. 

Sprinkler System ............... cece ees ODE toed wea eee eae oh tae eeaetan sate Glove Automatic Sprinkler Co., Philadel- 
phia. Pa. 

SWwitchboards st ccs sk cng ea de E bee Saree ca ee Sh neo cul as hare was Chicago Switchboard Co., Chicago. 

Telephone System ............. 0. cee eens Couch 14-station oi veresdoeess chee an nea es S. H. Couch & Co., Norfolk Downs, Mass. 

Ventilating Fan ccs see GU Sak Pew ah oes NIVICVICAN coins tate dat wl aa Ror ws om Oe es \merican Radiator Co., Chicago. 

Ventilating Motor .................. Sosane Watson 20 hp. 1140 rpm. ................. Dee Appliance Co., Milwaukee, 

sS. 
Wire Tea SER Eee E Re E as bie ose MMP Sse oe eet eet we twee Saw 2 a Simplex Wire & Cable Co., Boston, Mass. 
Wire heb das Core ba aeeoe be seca Seeaweee ACIANUC saeni seuss ham evew NE E E oes: Atlantic Wire & Cable Co., Stamford, 


Conn. 
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Electrical Generation and Distribu- 
tion in Canada 


Comprehensive Report by Commission of Conservation of Canada 
Shows Hydroelectric Power Constitutes over 85% of Total—Exten- 
sive Interconnected Networks in Provinces of Onano and Quebec 


ate prior to the adjournment of the Sixty-fifth 

Congress on March 4, to enact the compromise 
water-power bill and other important national legisla- 
tion, although the necessity for constructive Federal 
action on water power has been much discussed and 
quite generally agreed upon for some seven or more 
years, brings the dilatory attitude taken in our country 
into strong contrast with the progressive policy fol- 
lowed in our neighbor to the north—Canada. Figures 


Paa through obstructive tactics in the Sen- 


just recently made public show that over 85% of the 


electric power of that 
enterprising country is 
developed from water 
power. 

These and other 
facts intensely interest- 
ing to electrical men are 
contained in a 296-page 
illustrated report, en- 
titled “Electric Genera- 
tion and Distribution in 
Canada,” prepared un- 
der authority of the 
Commission of Conser- 
vation of Canada, by 
Leo. G. Denis, its hydro- 
electric engineer. The 
object of the report was 
to show the important 
place electrical energy 
occupies in Canada and 
at the same time provide 
the various companies, 
bodies and individuals 
concerned therewith 
with information re- 
garding the operation 
and general conditions 
obtaining in the gener- 
ating plants, transmis- 
sion and distribution 
systems. The report also 
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er survey of the Domin- 
ion, since in most cases 
the kind of power used 
to operate an electric 
plant in a certain district 
will be found the most 
advantageous that may 
be used. It 1s the most 
complete and thorough’ 
report on Canadian elec- 
trical power as yet pre- 
pared. 

The information shows that there is a total of 565 
electric generating plants in Canada, with an aggre- 
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Curves Showing Rapid Growth of Canadian Electric Central- 
Station Plant Capacity and the Character of the Prime 
Movers, Which Is Predominantly Hydraulic. 


gate capacity of 2,107,743 hp., and supplying not less 
than 752 distributing systems of varying importance, 
which cover some 973 places. If we group the plants 
according to the kinds of prime movers, we find: 


Horsepower. 

270 Hydroelectric plants, aggregating. .... . . 1,806,618 
201 Steam plants, aggregating............. 288,202 
49 Gas plants, aggregating ............. 8,157 
45 Oil or gasoline engine plants, aggregating 4,766 
107,743 


Practically ail of the 
gas-driven plants are 
producer-gas engine 
plants. 

It is often pointed 
out that Canada is very 
favorably endowed with 
primary power re- 
sources and, except for 
a portion of the Middle 
West, either water pow- 
er or coal is found in 
abundance, while in 
British Columbia, both 
resources; in fact, some 
coal mines there are op- 
erated by hydroelectric 
energy. 

The situation in 
various parts of Canada 
is well illustrated by the 
figures in the report. 
Steam and water power 
are both utilized in the 
maritime provinces with 
a predominance of the 
former. In Quebec, On- 
tario and eastern Mani- 
toba, water power is the 
dominating source of 
power, every large cen- 
ter and most of the 
smaller ones being sup- 
plied by electricity pro- 
duced from water pow- 
er, either through the 
extensive network of 
transmission lines fed 
from large develop- 
ments or by smaller 
local plants. In the 
Middle West, large 
plants are steam - oper- 
ated, while the smaller 
ones use internal-com- 
bustion engines. In British Columbia and western 
Alberta, one again\finds \water<power predominating, 
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but the generous coal supply in certain districts also 
permits considerable steam operation. 

In large hydroelectric installations usually the 
works are of most substantial construction, and the 
most expert engineering advice has been obtained, 
while the equipment is in keeping and comprises both 
hydraulic and electrical machinery of the most efficient 
type. The same cannot be said of many of the small 
plants and, particularly in the older ones, there is 
undoubtedly great room for improvement. The old 
Wooden dams are usually very leaky and, especially on 
small streams, a considerable proportion of the flow is 
wasted. while the remaining water is often lost in a 
vain effort to operate an obsolete and inefficient water- 
wheel, installed years ago and never properly repaired 
and adjusted. In many cases these defects are the 
real cause of a shutdown from lack of water in winter. 

The same comment applies to the steam plants; the 
large ones, although a number of them are only used 
as auxiliaries, are very efficiently equipped and oper- 
ated, but many of the small plants show much room 
for improvement. It cannot be expected, however, 
that a small plant will show the same efficiency and 
economy of operation as a large one. As auxiliary 
plams only operate intermittently, the question of 
economical operation, while most desirable, naturally 
does not receive the same consideration as in plants 
operating continuously, and the latter can stand much 
heavier overhead charges, so long as such charges 
result in increased -efhciency and reduce operating 
costs. There are many small plants in the prairie sec- 
tions, where the price of fuel is high, the majority of 
them using oil, gasoline or producer gas. Considering 
such municipalities, and others in their vicinity which 
desire electric service, it would seem, says Mr. Denis 
in his report, to be worth while to generate energy in 
large steam plants, situated at suitable distribution 
centers, and thus supply transmission systems extend- 
ing to the various communities within economic radius. 
The larger the plant, the greater the economy, up to 
plants qf some 50,000 kw. or more. 


OwNERSHIP OF PLANTS. 


The ownership of the various plants included in the 
report is divided into 207 municipal or publicly owned 
plants of 452,508 hp. total capacity, and 358 privately 
-owned plants of 1,655,235 hp. total capacity. 

Typical examples of the two kinds of ownership 
are furnished by two of Canada’s largest systems; the 
_Niagara system of the Ontario Hydro-Electric Power 
Commission, with a total load of over 201,000 hp., 
supplying some 120 municipal distributions and cover- 
ing an area approximately 210 miles by 85 miles; and 
the system of the Shawinigan Water & Power Co., in 
the province of Quebec, with a total load of 205,000 
hp., supplying some 76 distribution systems directly 
or indirectly and covering a triangular area of 140 
miles base by 75 miles in height. 

The activities of the Hydro-Electric Power Com- 
mission, which are thoroughly described in the body 
of the report, have been a great incentive to municipal 
ownership in Ontario, but one also finds many munici- 
pal systems in other provinces. In Quebec, for 
instance, while the great bulk of the energy is dis- 
tributed under private ownership, there are a number 
of municipal systems, some obtaining their supply in 
block from the Shawinigan and other large non-public 
systems. In the prairie provinces, with very few ex- 
ceptions, all the larger and many of the smaller sys- 
tems are operated under municipal control. 

The plants vary greatly in size; the largest hydro- 
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electric development is 448,800 hp., in the three large 
power plants at Niagara Falls; the large installations 
are not all confined to this site, however, there being 
5 plants of over 100,000 hp. and 36 plants of over 
10,000 hp. capacity. The largest single plant is the 
Ontario Power Co., now operated by the Ontario 
Hydro-Electric Power Commission at Niagara, with a 
total capacity of 211,300 hp., while the largest single 
unit is 20,000 hp., at Grand’mére, Quebec. The aver- 
age head of water utilized is not exceedingly high, but 
many of the large hydroelectric plants operate under 
fairly high heads, such as 140 to 180 ft. at Niagara, 
145 ft. at Shawinigan, 83 ft. at Grand’meére and 400 
ft. at the Coquitlam-Buntzen plants near Vancouver. 
The highest head in eastern Canada 1s 540 ft., at the 
Sooo-hp. plant at Eugenia Falls, Ont., while in the 
West, there is a head of 1820 ft. for hydroelectric 
purposes at Britannia Beach, B. C., where the devel- 
opment also provides a total head of 3530 ft. in two 
steps of 1450 ft. and 2080 ft. for the direct operation 
of other machinery. On the other hand, one of the 
largest plants, recently installed at Cedars, Quebec, 
operates under a head of only 30 ft. 

The plant at Hamilton, Ont., 26,667 hp., is the 
largest steam-power plant in Canada and is used as an 
auxiliary, while the plant at Edmonton, Alta., 14,234 
hp., is the largest steam plant operated continuously. 

Although the service from hydroelectric plants, 
where long-distance transmission is necessary, is be- 
coming much more reliable, the investigation disclosed 
that many of them were provided with auxiliary steam 
plants. Some of these auxiliary steam plants are used 
not only in emergencies but at regular periods during 
certain years when low water prevents the water- 
power plant carrying its full load. 


—_ 


CONSERVATION RESERVOIRS. 


It is most interesting to note the very rapid increase 
in the use of stored water in connection with Canadian 
hydroelectric developments, both large and small, and 
no less than 59 plants report the successful operation 
of this method of providing for increased flow at low- 
water periods. Many difficulties encountered in the 
early years in connection with efficient operation seem 
to have been overcome by careful observation and 
study of conditions from year to year. By carefully 
regulating the release from storage reservoirs, water 
is successfully conveyed over long distances to the 
power plant and with a minimum of loss. Among 
government undertakings of this nature may be men- 
tioned the three large reservoirs at Lakes Timiska- 
ming, Kipawa and Quinze to regulate the flow of the 
Ottawa River; La Loutre reservoir on the St. Maurice 
River; Lake St. Francis dam for the river of the 
same name; the extensive system of small conserva- 
tion reservoirs on the Trent River, Ont., and Lake 
Minnewanka, on the upper waters of Bow River; also 
the reservoirs on Jordan River and Goldstream, near 
Victoria, of the British Columbia Electric Railway Co. 
Many of the plants reporting are enthustastic respect- 
ing results obtained from individual undertakings and 
frequently the capacity has been raised to double or 
more. In connection with water-conservation oper- 
ations, difficulties sometimes arise in apportioning 
among the various users the charges for the stored 
water. 

Although much has been accomplished of late years 
in the way of preventing or minimizing ice troubles, 
there are still a number of complaints respecting such 
difficulties. In most cases, it is probable that they 
could have been avoided had proper precautions been 
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taken, but, frequently, on account of their intermittent 
occurrence, the requisite measures are not taken un- 
til the troubles have actually developed. 


TYPES OF GENERATORS AND CHARACTER OF LOADS. 


Practically all energy for distribution is generated 
as alternating current. The types of generators com- 
prise various phases, frequencies and voltages. All 
large plants and a great many of the smaller plants 
operate as three-phase; a number of the older plants, 
some of a fair size, still use two-phase, while the 
single-phase systems are confined to small plants which 
have also been installed for some time. The principal 
frequencies used are 60, 30 and 25 cycles, while fre- 
quencies of over 100 cycles are still found in the older 
plants of small size. 

There is naturally a great variety of generator 
voltages, these being adapted to suit the most economic 
power-plant design. In plants supplying distribution 
systems direct at the generator voltage, 2200 volts pre- 
dominate; also 550 volts where a large amount of 
motive power is supplied near the plant; also 12,000 
volts in plants where all or a portion of the energy is 
transmitted a certain distance at this voltage. With 
the exception of electric railway service and in a few 
places for a portion of the industrial power service, 
direct-current generation is practically confined to very 
small plants. Such plants sometimes use storage bat- 
teries to provide continuous service, while the gen- 
erating units cperate only a portion of the time. 

The aggregate maximum demand on the plants in- 
cluded in the report is 1,078,298 kw., of which 1,003,- 
955 kw. is on hydroelectric, 69,924 kw. on steam, and 
4419 kw. on internal-combustion engine plants. The 
division between the various services, such as lighting 
and power, could not be obtained from all plants and 
systems, but available data indicate that 31% is used 
for lighting, 59% for power and 10% for miscella- 
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neous purposes. For the larger hydroelectric plants, 
the load-factor usually varies from 50 to 80%, while 
in plants supplying large loads for metallurgical or 
chemical purposes, it may reach from go to 100%. On 
steam plants of fairly large size, 30 to 40% load-factor 
is usually recorded, but 60% is reached in exceptional 
cases where the load comprises mainly mining or other 
industrial operations requiring 24-hr. power. 

Of the various plants, 274 give a continuous serv- 
ice, night and day, while 220 give only a night service, 
but, as the latter only comprise small installations, 
their total capacity is relatively unimportant. The 
remaining 71 plants are used as auxiliaries. 


Cost OF GENERATION. 


It is very difficult to obtain accurate data on cost 
of generation which could be used to compare condi- 
tions at various plants. An attempt to keep a record 
of this information is made in most plants, but the 
manner of arriving at it varies greatly. The chief 
difficulty lies in the inclusion for certain plants and 
omission in others of various items which are com- 
prised in the total cost given. In some cases, the over- 
head charges are left, which leads to very erroneous 
figures, especially in hydroelectric plants; in certain 
steam plants, only fuel and oil costs are considered. 
On the other hand, some plants keep this information 
in a very accurate and detailed manner. Such plants 
include all chargeable items, subdividing the total cost 
into various parts and extend it to the transmission 
and distribution costs. 

The cost of generation for hydroelectric plants is 
usually given in dollars per hp.-year, and among the 
lowest reported is a cost of $8.50 per hp.-year, the 
plant being only some 10,000 hp. capacity, but oper- 
ating under a go-ft. head; for very large plants, the 
cost should be even substantially lower, while for 
plants of the same order it varies from $8.50 to $15 
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per hp.-year; in smaller hydroelectric plants, $30 to 
$40 per hp.-year may be reached. 

Steam-plant costs are more often expressed in 
cents per kw-hr. and they vary greatly with the serv- 
ice, size of plant and with its geographic situation, as 
affecting the price of fuel; in steam plants of over 
500 hp. capacity, the reported generating cost varies 
generally from 0.7 cent to 5 cents per kw-hr., while in 
smaller plants it varies from 3 to 15 cents per kw-hr. 


TRANSMISSION AND DISTRIBUTION LINES. 


Transmission lines in Canada operate under many 
different voltages up to 110,000 volts. There are only 
three systems using over 100,000 volts, namely, the 
Niagara system of the Ontario Hydro-Electric Power 
Commission, the Shawinigan Water & Power Co., 
and the Montreal Light, Heat & Power Consolidated 
on the line from its Cedars plant to Massena, N. Y. 
Lines of various voltages from 10,000 upward aggre- 
gate 5490 miles and are as follows: 


Miles. 

10,000 to 30,000 volts aggregate............ 2428 
30,000 to 99,000 volts aggregate............ 2485 
100,000 volts and upwards aggregate......... 577 
3 l 5490 


The cost per mile of the different lines naturally 
varies with the mode of construction, size and number 
of conductors and voltage for which constructed. For 
voltages of from 10,000 to 50,000 volts, the figures 
given show a wide variation of from $600 to $11,000 
per mile, while on 100,000-volt linus: and over, from 
$7500 to $14,000 per mile. 

Iron-wire transmission lines have been used in 
many instances lately, owing to the high prices of 
copper and aluminum. The use of iron wire seems 
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Electric Power Transmission Systems in Quebec, Showing Shawinigan and Other Interconnected Networks. 


well adapted for short extensions and rural distribu- 
tion, but in some cases it has also been used on fairly 
long lines. 

The figures of distribution give a general idea of 
the relative extent and importance of the various sys- 
tems. Of the 752 distribution systems in Canada, 389 
are municipal or publicly controlled, while 363 are 
under private ownership. The systems included cover 
a total of 11,852 miles of streets and supply 730,697 
consumers with an estimated connected load of 497,846 
kw. for lighting and appliances and 970,505 hp. for 
power. | 

The prevalent primary voltage of distribution is 
2200 volts, or from 2000 to 2400 volts, but 4000 to 
6000 volts is becoming more and more used, particu- 
larly in rural distribution and systems comprising a 
number of small centers within 8 or 10 miles.of the 
local source of supply. A number of systems still use 
1100 volts, but practically only in old systems installed 
before this voltage had been superseded. Lower dis- 
tribution primary voltages of from 500 to 600 volts 
are only used in rare instances where large power 
loads are supplied directly at this voltage from the 
local source of supply, while line transformers step- 
ping down to 110 volts are used to supply the lighting 
consumers. The secondaries for lighting are usually 
at 110 volts or from 100 to 120 volts, but, in many 
cases, three-wire secondary distribution is used with 
110 volts on each side. For motive power, large mo- 
tors are supplied direct at the primary voltage of 2200 
volts, while for smaller motors the secondary voltages 
are usually either 220, 440 or 550 volts. With a few 
exceptions, direct-current distribution is found only in 
very small systems, some taking advantage of this to 
utilize storage batteries to supply a continuous service. 

The information relating to line transformers was 
not obtainable in certain cases, but, with a fair esti- 
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mate of the deficient data, the total number is 61,100, 
giving an aggregate capacity of 607,000 kw. 
STREET LIGHTING. 

Incandescent lamps, particularly since the advent 
of gas-filled lamps, have been replacing inclosed arc 
lamps for street lighting. According to the report, 
however, inclosed arc lamps are used in 73 places. The 
prevalent size of incandescent lamps is 100 watts, 
while lamps of from 25 watts to 1000 cp., both vacuum 
and gas-filled tungsten, cover the range found in use. 
The operators of certain small plants have indicated 
their prejudice against gas-filled lamps for street light- 
ing, the reason given being that of short life. A study 
of the situation seems to indicate that, as this com- 
plaint only comes from the smaller plants, the cause 
of this short life is, in all probability, improper regu- 
lation, i. e., too high amperage or voltage, the operator 
not being provided with proper station instruments to 
govern operation. As against this prejudice, may be 
cited the case of a small town in British Columbia pro- 
vided with proper instruments, where rough tests of 
gas-filled lamps demonstrated that a very long life 
could be obtained by running them slightly under 
voltage. 

The rates or charges allowed for street lighting 
show much variation in different places. Some of the 
higher rates per lamp per year, are: Luminous or 
magnetite arc, $95; enclosed arc, $90 to $125; 100- 
watt lamp, $48; 300-watt lamp, $75. Some of the 
lower rates per lamp per year, are: Luminous or mag- 
netite arc, $46.51; enclosed arc, $40; 100-watt lamp, 
$3.30; 400-cp. lamp, $8.40; 1000-cp. lamp, $50. Ina 
number of places, the street-lighting service is charged 
on the meter rate at so much per kw-hr. 

The report gives in pleasingly readable fashion 
comprehensive data and general information about 
the electrical generating, transmitting and distribut- 
ing system in each city and town of the Dominion of 
Canada. These data are also summarized in conve- 
nient tabular form. There are numerous halftone il- 
lustrations and diagrams. Three of the most striking 
are reproduced herewith. One shows very graphic- 
ally the rapid central-station development of the coun- 
try and the very great preponderance of hydro-electric 
power. The two others show the very great extent 
to which interconnection has been carried in Canada’s 
two principal provinces, Quebec and Ontario, the for- 
mer being a network of several systems, while the lat- 
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ter is operated almost exclusively by the Hydro-Elec- 
tric Power Commission of Ontario and its subsi- 
diaries. 


THE FORT CLODGE MUNICIPAL DAM. 


The accompanying illustration shows the municipal 
concrete dam at Ft. Dodge, Ia., utilized in connection 
with the power house to generate electric power for 
the water works pumping plant, light and power 
service. 

This city has 30,000 population and is located on 
the Des Moines river, and being an inland city, and a 
long distance from any large body of water, a lake for 
fishing, boating and bathing was very desirable and 
was advocated by Mayor John F. Ford for a num- 
ber of years before the public saw its desirability. 
It was finally constructed, the spillway section of 
the dam being 230 ft. long and of solid construction. 
The dam has a height of 18 ft. above the bed rock 
of the stream, with a concrete toe 4 ft. deep and 3 ft. 
wide on the up-stream side. The concrete portion of 
the entire structure is 412 ft. wide, including a con- 
crete fish-ladder at one end as required by the state 
law of Iowa. One hundred and thirty feet of the dam 
consists of five sluice gates of the Tainter type, built 
of structural steel, with a radius of 17 ft., and ar- 
ranged so that all five gates may be raised by a motor 
propelled electric hoist, allowing the flood stages of 
the river to pass through the gates, thus avoiding 
overflowing large areas of land that otherwise would 
be inundated at such times. 

The power’ house is of brick and reinforced con- 
crete construction, 56 ft. long and 22% ft. inside width. 
There is one 500-hp. vertical turbine of the Francis 
type installed and foundations are built for a second 
unit, to be installed later. The plant has a total de- 
velopment of 1000 hp. Power is transmitted to the 
water works station about 34 mile below the dam and 
used for pumping the water. 

The surplus power will be sold as there is a good 
demand for the power from a number of mills and 
shops close by. The lake formed by the backing up 
of the water is about 8 miles in length and will aver- 
age 500 to 600 ft. in width, with wooded hills on each 
side of the stream and high bluffs at various points. 
A most attractive lake has been formed as a recrea- 
tion spot. This municipal plant is under the charge 
of Leland C. Angevine, resident engineer. 


The Fort Dodge, lowa, Municipal Dam. 


March. 8. 


1919. 
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A Unity Power-Factor Motor with 
Squirrel-Cage Rotor 


Motor Has Two-Phase Winding, One Winding Having a 
Condenser in Series—Operates on Single-Phase Circuits 
as Self-Starting Motor with Very High Power-Factor 


By MILLARD C. SPENCER 


ILTHOUGH the fact may not be generally appre- 
A ciated, it is quite possible to operate an induc- 
tion motor, with a standard squirrel-cage rotor, 
on single-phase power, as a unity power-factor motor. 
In order to accomplish this result according to the 
following method, it is necessary that the stator of 
the motor be wound with an ordinary two-phase 
winding instead of the usual single-phase winding. 
These two windings are indicated diagrammatically in 
Fig. 1 as A and B. Winding 4 is connected directly 
across the single-phase line. Winding B is connected 
in series with a condenser C across the same line. 
Such a motor will operate as a balanced two-phase 
motor, provided the current in winding A lags 45° 
behind the line electromotive force and the current in 
winding B leads this emf. by 45°, for there will then 
be a true two-phase relation between the current in 
winding 4 and the current in winding B; that is, the 
current in winding B will be exactly 90°. ahead of the 
current in winding A. That these two currents will, 
at the same time, combine to draw power at unity 
J, 


SINGLE PHASE 
SOURCE OF POWER 


Fig. 1.—Diagrammatic Representation of the Two Windings of 
Unity Power-Factor Single-Phase Motor. 


power-factor from the line may readily be seen from 
the vector diagram of Fig. 2. 

The first condition, that the current in winding A 
shall lag 45° behind the emf., is readily satisfied be- 
cause the normal power-factor of a two-phase motor 
of small size, such as is suited to this method of oper- 
ation, is about 71%, which means that the current lags 
about 45° behind the emf., which is exactly what is 
required. 

The size of the condenser C, which it is necessary 
to connect in series with winding B in order to cause 
the current in this winding to lead the emf. by 45°, 
may be determined from the following considerations : 

The complete formula for the current in an alter- 
nating-current circuit containing resistance, reactance 
and capacity in series is: 

E 


ss 1 z 
N Re + ( 270 — zae) 
where / = current in amperes. 
E = applied emf. in volts, 
R = resistance in ohms, 
f = frequency in cycles per second, 


E EPE ET (1) 


L = inductance in henries, 
C = capacity in farads. 
For winding 4, which has no series capacity, this 
reduces to 
E 
I a Aa Riles eS Sale we We ee 2 
V R? + (2xfL)? 2 


where 2rfL = reactance, in ohms, of winding 4, and 
the plus sign indicates that the current lags behind 
the emf. 

In order that we may have a current of the same 
value in winding B, but which shall lead the emf. by 
the same amount as the current in winding 4 lags be- 
hind the emf., it is necessary that the plus sign in 
formula (2) shall be changed to minus and that the 
numerical value of the quantity in the parenthesis shall 
remain the same. Mere inspection of formula (1) 
shows us that this can be accomplished by simply 


Fig. 2.—Vector Diagram Showing How Current in Winding A 
Lags and That in Winding B Leads. 


selecting a value of capacity C such that the following ` 

relation shall be satisfied : 
init = 2(2xfL) 

that is, the condensive reactance of the condenser con- 

nected in series with the winding B should be equal to 

twice the inductive reactance of this winding. 


Test oF Motor or Tris Type. 


In order to test out this theory, an ordinary single- 
phase induction motor was rewound with a two-phase 
winding. The operating characteristics of this motor 
with a condenser, of 26 microfarads capacity, con- 
nected in series with one winding, are shown in the 
following table in comparison with the operation of the 
same motor when wound with an ordinary single-phase 
windings with a split-phase starting winding. 

Unity Power- Split-Phase 


Factor Motor. Motor. 
OUT vex tsonbcseneserucasb eo auds 1% hp. hp. 
Le Current jacesad ciur oiie ty 1.75 amp 2.45 amp 
POW OGr-factOr: Sine cre eee ered ode’ 100% 60% 
TCE ow etieeth dodkearacnuee Gx et 49% DI Jo 
Starting torque ............ DIQIIIZ 5G 125% 


s.s.» © we es Be se we ee ee 


Pull-out torque 
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The operating characteristics of this motor, with 
different values of capacity connected in series with 
one winding, are shown by the curves of Fig. 3. 
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Fig. 3—Operating Characteristics of '/e-hp. Unity Power-Factor 
Single-Phase Induction Motor With Different Values of 
Capacity in Serles With Winding B. 
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The starting of this unity power-factor motor is, 
of course, entirely automatic since it requires no 
auxiliary starting winding or centrifugal switch. 


MAKING THE ELECTRIC INDUSTRIAL 
TRACTOR MORE EFFICIENT. 


By G. A. HuGuHes anp R. H. Poot. 


It was only in the last three years, during the 
shortage of labor, that the electric tractor was able 


to fully demonstrate its important position in the | 


industrial world. It is now as much of a fixture in 
many industries as the motor trucks or other equip- 
-ment that is used in the handling of material about a 
factory and its use should increase rapidly during the 
next few years in spite of the fact that the labor situ- 
ation has been greatly relieved. 

This development, however, will be greatly accele- 
rated if those interested in the sale of tractors and 
the present owners of them realize and use them at 
their highest efficiency. As with practically every 
other. industrial appliance the value of the tractor de- 
pends upon the extent of its application and the meth- 
ods of operation which are employed in its use. Prop- 
er care and maintainance of the equipment are, of 
course, important, but, in addition several other fac- 
tors must be considered to assure the successful opera- 
tion of the tractor. Among these other factors are 
the following; first, the operator; second, the use of 
attachments which will either increase the use of the 
tractor or assist in its operation; third, a morg univer- 
sal use of the tractor for odd work around the plant. 

A competent operator is essential to success in the 
application of an industrial electric tractor as the sav- 
ing and the efficiency of the machine depends entirely 
upon this person. Cheap labor has too often been the 
cause of a tractor being condemned or a different 
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make being tried, and found successful with a new 
operator, while either machine would have been sat- 
isfactory under the same operating conditions. In 
fact, a good operator with a poor tractor, is prefer- 
able to a poor operator with a good machine. 
Among the many attachments for increasing the 
efficiency of the tractor none is more desirable than 


\ t z 


Fig. 1.—Wishbone Coupling for Coupling Trallers to Tractors. 


a devic@ by which the trailers may be coupled to the 
tractor, if possible without the operator being com- 
pelled to leave his seat, and without assistance. The 
couplings shown in the acompanying illustrations have 
been used with considerable success in many plants. 


S 


Fig. 2.—Attachment for Coupling Trailers With Bar Handles. 


The device shown in Fig. 1 is what is commonly 
known as the “wishbone” coupler. In the diagram A 
is a side view of the coupling on tractor, T. J. is the 
wishbone pin, which is raised by the cord 2 falling 
back into the position shown when the cord is released. 
The sides 3 are movable, so as not to interfere when 
turning and act as guides in coupling. They are held 
in place by means of the spring 4. The stops 5 hold 
the eye of the trailer handle from keeping the pin 7 
from closing; 6 is the handle of the trailer. B shows 
the action in turning and C is an end view. 

A type of coupling for use with trailers having 
handles that are not provided with an “eye” is shown 


~ep 


Fig. 3.—Extension Handie for Use Where Overhanging Loads 
` Are Carried. 


in Fig. 2. It is made from 1-in. round steel and is 
welded where it is folded back, at points 4, to make 
it more rigid. 

An extension handle for use where the trailers are 
loaded with overhanging material and prevents the 
eye of the handle from engaging the tractor coupling 
is shown in Fig. 3. The eyebolt z shown in the side 
view slips over the pin 2 shown in the top view. The 
handle of the trailer slides into the clamps 3 and is 
held in place by the pin 4. 

The industrial’ electric tractor~is usually consid- 
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ered only for its use in the cartage of material, but 
its value has been greatly increased by its application 
for numerous other purposes. In construction work, 
for example, it has. frequently proven its worth in 
the erection of structural steel parts. By attaching a 
fall line from a twist to the tractor, columns and roof 
trusses are quickly and easily raised into position. 

In the loading of logs and telephone poles on flat 
cars, also the unloading of machinery, such as presses, 
cranes, motor-generator sets, transformers, structural 
steel, in fact all kinds of equipment where an electric 
traveling crane or a steam crane is not available, such 
as in construction work, the tractor with the aid of 


Electric Tractor Equipped With Snow Plow Attachment. 


rope blocks is able to do the work of many men and 
in a shorter time. With the above mentioned equip- 
ment the writer has seen machines weighing approxi- 
mately 60 tons unloaded from cars and moved with 
ease on 4-in. rollers with a good smooth track for the 
rollers to work on—the tractor working on a cement 
floor. In installation work, transformers weighing 
4400 1b.. motors weighing 5500 lb. and sections of 
overhead electric traveling cranes weighing 6000 lbs., 
were raised into place with the aid of a tractor and 
rope block. A Franklin boiler weighing 27,000 lbs. 
was dragged into position over the foundation. In 
this case the track was rough and the rollers were 
wood, 6 ins. in diameter. The tractor was working 
on solid clay and it was necessary to weight it down 
to keep the wheels from slipping, which was accom- 
plished by placing five men on the tractor. The trac- 
tor was a Mercury, type X, and was equipped with 
Edison A-6 cells. This tractor has also been used to 
advantage in stretching wires ranging in sizes from 
No. 3 to 500,000 c.m. and in spotting freight cars. 

Another use to which tractors have bene success- 
fully applied is in clearing snow from sidewalks and 
shipping and receiving platforms. 

The tractor in this case was equipped with a guard 
or shield in front made of 3%-in. steel plate rigidly 
attached to the machine. To this a snow plow made 
on the plan of the ordinary farm plow, with the 
moldboard on the right side was attached. The plow 
was made from No. 14 gauge sheet steel, braced and 
reinforced with angles. The bracing was used to 
fasten it to the tractor, in such a manner that there 
was no side motion to the plow.: A lever is provided 
so the point can be raised about 18 in. from the 
ground to permit turning; it was provided with run- 
ners 14 in. high in front to keep it from digging in and 
to lift it over the uneven places on the walks. 
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By wrapping the tractor wheels with chains this 
outfit was able to clear approximately 23,000 sq. ft. 
of walks and platforms in six hours. The snow 
ranged from Io in. on the level to 30 in. in the drifts 
and was packed to a slight degree. In this instance 
the work was started with the batteries fully charged, 
and after five hours work it was found necessary to 
give them a boosting charge. This was done during 
the lunch period. The tractor was also examined at 
this time and the motor was found to be extremely 
warm, but not damaged. After the battery was on 
charge half an hour the tractor completed the work 
of clearing the walks. 


ELECTRIC PUMPS UTILIZED IN 
HYDRAULIC SLUICING. | 


Two Pumping Sets at Different Levels to Be Operated 
Alternately—Economizing Power. 


The necessity recently arose for rearranging and 
enlarging the electric pumping equipment required by 
the Ochoco Irrigation District at Prineville, Ore. The 
duty of the pumps there is to furnish about 6,000,000 
gal. of water per day for sluicing material required 
in making a hydraulic-fill dam which is under con- 
struction. The electric energy for this work is fur- 
nished by the Des Chutes Power Co., of Prineville. 

The pumping plant as originally installed on 
Ochoco creek, consisted of two Worthington 3-stage, 
Io-in. centrifugal pumps, operating in multiple under 
a 225-ft. head, with a discharge of 6,000,000 gal. per 
24 hours, requiring 450 hp. If the pumps were 
remodeled and the dismounted impellers replaced the 
plant could be made to consist of two 5-stage 10-in. 
pumps, operating under the greater required head of 
375 ft., and handling the same volume; but this would 
require 750 hp. and this was 300 hp. in excess of the 
power available at the power company’s plant. The 
plan devised for meeting the situation was to install 
an auxiliary pumping plant at a point midway between 
the present pumping plant and a proposed new sluic- 
ing pit, and to operate the two plants alternately with 
the power available. This plan also necessitates the 
construction of a reservoir at the site of the midway 
pumping plant. 

The two Worthington 3-stage, 10-in. pumps of 
the original plant are being moved to the midway site 
for installation as auxiliary pumps, and in their place 
are being installed two D’Olier 12-in. centrifugal 
pumps, to be driven by an Electric Machinery Co. 
400-hp. synchronous motor. The two pumps are con- 
nected in parallel so as to deliver 8,000,000 gal. per 
24 hours against 185-ft. head, discharging into the 
new intermediate reservoir. The auxiliary pumps at 
this reservoir, driven by a Westinghouse 450-hp. 
motor, will force water from the reservoir direct to 
the sluicing giants at the pit 150 ft. higher. By oper- 
ating the D’Olier 8-million-gallon pump on Ochoco 
creek every other day, and by alternating with the 
Worthington 6-million-gallon pump at the intermedi- 
ate reservoir, it will be seen that the reservoir will 
always contain an ample volume of water for sluicing: 
and under this arrangement the 450-hp. of available 
power serves to operate both pumping units. 

The moving of the original pumps and the installa- 
tidh of the new unit is being carried out by Thompson 
& Castleman, electrical engineers and contractors, of 
Seattle, Wash., and will be completed by April r. 
allowing the sluicing, and (dam) construction to go on 
at the rate of 1530 cu. yd. per day. 


384 


CENTRAL STATIONS OF THREE STATES 
SHOW CONSISTENT GAINS. 


Census Bureau Reports for West Virginia, Arkansas and 
Massachusetts Given Out. 


The central-station companies of three more states 
have made very substantial gains during the last five 
years according to the preliminary figures of the 
forthcoming quinquennial report of the Bureau of 
Census which have just been given out by Director 
Sam. L. Rogers. The statistics cover both commer- 
cial and municipal plants. They do not, however, 
cover electric plants operated by factories, hotels, etc. 
which generate current for their own consumption ; 
those operated by the Federal Government and state 
institutions, and those that were idle or in course of 
construction. Tn preceding issues of the ELECTRICAL 


Review the reports of 21 states have been published. ' 


Large increases are shown in substantially all items 
for both five-year periods covered by the table for 
West Virgina, but the increases from 1912 to 1917 are 
actually and relatively much greater than those for the 
preceding five years. The numbers of stations in- 
creased from 58 in 1912 to 72 in 1917. The actual 
number of new establishments added since 1912 was 
26, of which 24 were commercial and 2 municipal ; 
but, as the result of a number of combinations in the 
commercial systems and changes in ownership, etc., an 
increase of only 14 establishments, 11 of which are 
commercial, is shown by the figures. Although steam 
supplied the greater part of the horsepower at each of 
the three censuses for which figures are given, there 
was a great proportionate gain in the power derived 
from internal-combustion engines: from 925 hp. i 
1907 to 3085 in 1912 and to 10,100 in 1917. 


CENTRAL-STATION STATISTICS FOR WEST VIRGINIA. 


Per cent 
of increase.’ 
e 1907 1912 
to to 
1917. 1912. 1907. 1917. 1917. 
Number of establish- 
ments .......... 72 58 48 .... 
Commercial ...... 63 52 43... 
Municipal ........ 9 6 Bi “sve xe. 2a ee 
Income? ........++.. $3,583,492 $1,167,583 $724,253 394.8 206.9 
Hlectric service... $3,608,995 $1,148,089 $689,919 408.6 205.6 
All other.......... $74,497 $19,494 $34,334 117.0 282.2 
Total expenses, in- 
cluding salaries 
and wages........ $2,975,345 $897,843 $534,365 456.8 231.4 
Number of persons 
employed ... 753 439 262 187.4 71.5 
Salaries and wages $675,121 $255,471 $168,633 300.3 164.3 
Total hp. ........... 130,693 43,185 21,428 509.9 202.6 
Steam engines: 
Number ........ 84 88 15 Bese. Hoi etes 
HP eked eni Ses 114,094 34,064 16,876 576.1 234.9 
Internal combustion engines 
Number ........ 32 24 Q se pete 
TAGS oa eee ees 10,100 3,085 925 991.9 227.4 
Water wheels: 
Number ..... Secs 15 14 LE: ases meee 
Hp. .aaaaeaesese. 6,499 6,036 3,627 79.2 7.7 
Kw. capacity of dy- 
namos ...........- 103,611 29,772 14,726 603.6 248.0 
Output of stations, 
Kw-hr. ........... 204,107,945 42,344,796 24,871,317 720.7 382.0 
Stationary motors served: 
Number .......... 3,883 1,279 340 1042.1 203.6 
Hp- 25 cotenekeee & 98.573 22,925 4,432 2124.1 330.0 
Sumber of street lamps: 
BPO ist eee ero ewk 2,151 2,096 3 2.6 
incandescent, etc.. 5.996 2,922 3 105.2 


‘A minus sign (—) denotes decrease. Percentages omitted 
where base is less than 100. "Exclusive of $713,008 in 1917 and 
$386,598 in 1912, reported by electric railway companies as in- 
come from sale of electric current. "Not available. 


The number of stations reporting from Arkansas 
increased from 74 in 1912 to 96 in 1917. The actual 
number of new establishments added since 1912, how- 
ever, was 43, of which 38 were commercial and 5 
municipal; but, as the result of a number of combina- 
tions in the commercial systems and various other 
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changes, a net increase of only 22 establishments, 15, 
of which are commercial, is shown by the figures. 


CENTRAL-STATION STATISTICS FOR ARKANSAS. 


Per cent of 
increase.} 
1907 to 1912 to 
1917. 1912. 1907. 1917. 1917. 
Number of establish- 
ments .........6.- 96 T 63 ` 
Commercial ..... rel 56 50 ..... ‘ 
Municipal ........ 25 18 13 cack ee Gh 
Income? ........... $1,801,889 $1,053,763 $ 675,718 166.7 71.0 
Electric service .. $1,737,999 $1,016,664 $ 664,916 161.4 71.0 
All other ........ $ 63,890 $ 37,099 $ 10, 802 491.5 72.2 
Total expenses, in- 
cluding salaries and 
WARES .... cee eee $1,450,358 $ 749,029 $ 491,871 194.9 93.6 
Number of persons 
employed ........ 459 360 244 88.1 97.5 
Salaries and wages $ 338,417 $ 242.267 $ 157,814 114.4 39.7 
Total hp. .......... 36,599 25,860 13,953 162.3 41.5 
Steam engines: 
Number ....... 130 115 98 ..... 13.0 
Hp. erba tes ee} 31,498 22,599 13,641 130.9 394 
Internal-combustion engines 
“umber ........ 44 5 ) eer ee 
aire ede aed wie 2,561 221 12 ..... 1058.8 
Water wheels: 
Number ........ 10 10 1 a 
Hp. 6 crew sie Sace'sx 2,540 3,040 300 746.7 —16.4 
Kilowatt capacity of 
dynamos ......... 24,913 16,335 9,678 157.4 53.5 
Output of stations, 
kwehr. .....--000, 38,644,801 17,786,660 11,519,316 235.5 117.3 
Stationary motors served: 
Number ......... 1,112 994 198 461.6 11.9 
Dk eke ce ee cue eee 11,533 5,283 1,177 879.9 118.3 
Number of street lamps: 
AVG: ascschGies iess 1,138 1,045 Bresa sanai, ae 
Incandescent, etc. 9,302 4,731 Peg win « EE 26.6 


1A minus sign (—) denotes decrease; percentages omitted 
where base is less than 100. *Exclusive of $653,592 in 1917 and 
$612,953 in 1912, reported by street and electric railway com- 
panies as income from gale of electric current. Not available. 
The generally large increases for Massachusetts 
from 1907 to 1912 continued for the five-year period 
1912 to 1917. There was a pronounced increase in 
water power, from 24,480 hp. in 1912 to 118,986 hp. in 
1917, or 386.1%. Notwithstanding this gain, steam is 
the predominant power used in the electric stations of 
the state, although its proportion of the total power 
decreased from 92.1% in 1912 to 81.6% in 1917. The 
capacity of the dynamos increased from 252,732 kw. 
in 1912 to 478,933 kw. in 1917, or 89.5%, compared 
with a gain of 85.9% from 1907 to 1912. There was 
a slight decrease in the number of arc street lamps, 
from 17,601 in 1912 to 16,375 in 1917, or 79, while 
the incandescent street lamps increased from 67,372 to 

100,394, or 49%, during the same five-year period. 
CENTRAL-STATION STATISTICS FOR MASSACHUSETTS. 
Per cent of 


increase.’ 
1907 to 1912to 
1917. 1912. 1907. 1917. 191%. 
Number of establish- 
ments ............ 120 117 120 ..... 2.6 
Commercial ..... 81 87 96 —15.6 —6.9 
Municipal ........ 39 30 24 62.5 30.0 
Income? ,........... $30,392,893 $16,306,909 $10,749,240 182.7 86.4 
Electric service .$29,636,879 $15,996,463 $10,602,498 179.5 85.3 
AU other ......... $ 756,014 $ 310,446 146,742 415.2 143.5 
Total expenses, aa 
cluding salariesand 
Wages ........-- $23,577,844 $11,651,739 $ 7,065,197 233.7 102.4 
Number of persons 
employed ........ 5,482 3,954 2,672 105.2 38.6 
Salaries and wages.$ 4.557,883 $ 2,981.013 $ 2,235,647 103.9 2. 
Total hp. .......... 680,485 350,780 188,335 261.3 94.0 
Steam engines: 
Number ....... 239 270 323 —26.0 --11.5 
Hp. ....ssenesan 555,212 323,128 170,457 225.7 71.8 
Internal-combustion engines: 
Number ........ 24 22 12 140.0 9.1 
eet ake eed 6,287 3.172 1,097 473.1 98.2 
Water wheels: 
Number ....... TS 58 58 34.5 34.5 
MPs: Shean tages) 118,986 24,480 16.781 609.0 386.1 
Kilowatt capacity of 
dynamos ......... 478,933 252,732 135,924 252.4 S95 
Output of rtations, _ : 
kwWw.bhr weeh ie bees 937,124,653 386,254,294 219,425,607 327.1 242.6 
Stationary motors served: 
Number .......... 65,218 37,191 15,877 310.5 75.4 
Hp: ons Sean Sines 446,025 228,868 81.246 449.90 94.9 
Number of street lamps: 
ATO Se Saad Oa weeks 16,375 17,601 Saree senen oO 
Incandescent, etc. 100.394 67,372 T aisa eases 43.0 


1A minus sign (—) denotes decrease. Exclusive of $573,282 
in 1917 and $396,124 in 1912, reported by street and electric rail- 
bidet PN a asoincome from sale of electric current. ‘Not 
available 
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HOW ONE AMERICAN COMPANY COMBATS 
GERMAN DEVASTATION. 


Western Electric Co.’s Antwerp Plant Will Soon Be in 
Operation Again. 


Despite the subjugation of the German military 
forces, the systematic piilaging of factories in Belgium 
and Northern France, has created a situation that may 
enable the Germans, even in the midst of military 
defeat, to gain in the field of peaceful industry a con- 
siderable advantage over their victorious opponents. 
Just how great this danger is, still remains a subject 
for speculation, even among experts, but the story of 
the reconstruction of the Antwerp branch of the 
Western Electric Co. shows that it 1s possible to balk 
the German scheme. 

The Antwerp house was the first of this company's 
factories in Europe, and from its establishment, in 
1882, to the capture of Antwerp by the Germans in 
the fall of 1914, played a leading role in the develop- 
ment of the company’s European business. It had 
increased from a small building to a considerable 
group, and the telephones, switchboards and other 
electrical apparatus made there could be found in all 
parts of the world. 

After the city of Antwerp was occupied by the 
German army, in company with a large proportion of 
the population, the men in charge of the Antwerp 
house made their way to Holland, but five days later, 
when conditions had become more settled, C. C. Clay- 
ton and A. D. Whipple, both Americans, returned 
and remained there for nearly three years, when the 
entrance of America into the war made it necessary 
for them to leave. 

When the entrance of the United States into the 
war seemed likely, Mr. Clayton decided that it would 
be an excellent plan to conceal the records and other 
valuable papers of the branch from the Germans. He 
and Mr. Brodahl, the factory engineer, who since has 
died, went through the files in the offices of the men 
who had been in active charge of, affairs, and removed 
everything that might be of profit to the Germans. 
These papers, with various other articles, were then 
placed in zinc boxes and the boxes were buried under 
the floor of the room and the floor and earth carefully 
replaced to prevent the discovery of the hiding place. 

Even before the records had been buried, the first 
step in another phase of the reconstruction process had 
been taken. Anticipating what later proved to be a 
fact—that the Germans would carry off most of the 
machinery—a list of all the machinery in the Antwerp 
factory was drawn up and smuggled out of Belgium. 
This list, written on extremely thin paper that could 
be folded into an almost infinitesimal compass, 
was sent to America, where it was found that most 
of the needed equipment could be replaced from the 
surplus stock of the company’s Hawthorne plant near 
Chicago, Ill. Arrangements were made long ago to 
ship the machinery as soon as it was discovered how 
much would be required. 

All this, of course, went on while the war was 
still in progress, and the Germans were taking ma- 
chinery from almost every factory in Belgium and 
Northern France, and transporting it to Germany for 
use while Belgium would be devastated. 

For the last three months of the war the factory 
was in active use by the Germans for the purpose of 
repairing field telephones and work of a kindred char- 
acter. Not all of the buildings were so used, however, 
and the idle portions were filled with the furniture 
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and some of the machinery removed from the rooms 
the Germans occupied. 

_ The phrase, “some of the machinery,” is used 
advisedly, because the Germans carried otf most of it 
to Germany. The new turbine unit installed not long 
before the war began was ripped from its concrete 
base. The remainder of the old power plant is still in 
place, however. It consists of two vertical compound 
engines, with Western Electric generators and one 
horizontal engine. Three of the four boilers are in 
good condition, except that the automatic stoker on 
one of the boilers is among the missing. There was 
precious little machinery of value to the Germans over- 
looked by them. All stock of raw material, including 
lumber, had also disappeared. 

The buildings, however, are in even better condi- 
tion than was anticipated. Practically all of the elec- 
tric light wiring 1s intact. The records, platinum and 
tools were found undisturbed and unharmed by their 
sojourn of three years underground. The haste with 
which the Germans left caused a sort of involuntary 
exchange of machinery, because much of that which 
they had brought from Germany and installed for 
their signal corps repair work, was left behind. Some 
of it was all packed and crated, ready to be taken 
back. Considerable stocks of war material, such as 
held cables, portable sets, magneto apparatus, switch- 
boards, batteries, condensers, etc., also were aban- 
doned. 

Now for the future. How long is it going to take 
to prove to the Germans that their attempt to cripple 
the business for years to come was as useless as their 
attempt to whip the world? It takes two things to 
run an establishment like the Antwerp factory—ma- 
chines and men. The survey of the machinery situa- 
tion, made while the war was still raging, already has 
been mentioned, so it is almost superfluous to add that 
even now the machines are on their way to Antwerp. 
By this time some of this machinery probably is 
already installed. Ten carloads left the Hawthorne 
branch some time ago, and so important was the ship- 
ment considered that Herbert C. Hoover gave permis- 
sion to include them in the cargo of one of the steam- 
ers of the Belgian Relief Commission. 

As the machines are so much useless metal without 
men to run them, and the executive forces to direct 
the work, the reconstruction of the organization has 
not been overlooked. After the fall of Antwerp, the 
executives of the factory were assigned to other posts 
in the company’s organization. Some stayed in Hol- 
land, others went to Paris and London, and a fair- 
sized delegation came to the United States. Now most 
of them are hurrving back from Hawthorne and New 
York, from London and Paris to take up their work 
once more, so hurriedly relinquished. 

Of course, a big proportion of the Belgians em- 
ployed went at once into the Belgian army, and many 
of that gallant body of fighters never will return. The 
Belgian government is doing all that it can to accel- 
erate the rehabilitation of industry by releasing at an 
early date the “keymen,” as they are called—men such 
as foremen, who are essential to the industries in 
which thev were engaged before the outbreak of hos- 
tilities. The other workmen also are coming back as 
fast as thev are discharged from the army, and it is 
estimated that approximately 60% of the former em- 
ploves will return. There were about 2300 of them in 
the old davs. Within six months, it is expected the 
Antwerp factory will be running on a considerable 
scale. is the prophecy made_at_this time by the com- 
pany’s exectitives. 
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ELECTRIC ELEVATOR EQUIPMENT FOR 
MILWAUKEE ATHLETIC CLUB. 


Unique Features of Elevator Machines, Motors and Con- 
trollers—Excellent Operation Secured. 


The new Milwaukee Athletic Club building which 
was opened to its members during the past summer, is 
one of the most modern and completely equipped club 
buildings. of its kind. The new club house, which cost 
nearly $1,000,000, stands on a plot of ground 120 by 
(20 ft. It has 12 stories, is 175 ft. in height, and is 
constructed almost wholly of steel and concrete. In- 
cluded in its appointments are two swimming pools 
for men and women, gymnasiums, handball courts, 
bowling alleys, billiard rooms, besides all the accesso- 
ries of a first-class hotel. 

Among the many conveniences installed in the 


Single-Gear, 
Equipment in Milwaukee Athietic Club House—Three Ele- 
vator Machines and Driving Motors Show Above— 
Automatic Controllers for Each Motor Below. 


V-Groove, Traction Type Passenger Elevator 


building are three electric high-speed passenger ele- 
vators and a similar one called a service elevator and 
one slow-speed freight elevator. The type of elevator 
machine installed is the single-gear V-groove traction, 
which has not been extensively used in this country 
until just recently, although a number have been built 
for export business. The accompanying illustration 
shows the three passenger elevator machines, 

The machines were built by the Haughton Elevator 
Co., Toledo, Ohio. The motors are 35-hp., 230-volt, 
250 to 750 r.p.m., shunt-wound, made by Roth Broth- 
ers & Co., Chicago. and built in accordance with a 
combined design of this company and the Cutler- 
Hammer Manufacturing Co., Milwaukee, the latter 
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company also furnishing the controllers. From the 
specifications of the motor given above, it can be seen 
that there is a 3 to 1 speed control ; this is accomplished 
by shunt-field weakening, which gives an economical 
running condition with each speed except slowdown, 
and this is used only in making landings. There are 
three speeds that can be secured from the car switch. 

The slow speed (45 to 50 ft. per minute) corre- 
sponds to the motor speed with full field and a resist- 
ance in series with the armature, and a resistance 
shunt across the armature. 

The normal speed (150 ft. per minute) is secured 
with all of the armature resistance cut out and with 
the armature shunt open-circuited. 

The high speed (450 ft. per minute) corresponds 
to the motor speeded up through field weakening. 

A noticeable feature in the operation of the eleva- 
tor is the untform rate of the acceleration and retard- 
ation, secured through the controllers. 

Each controller has a single-pole magnetic type 
service switch which remains closed during the hours 
the elevator is in service. By means of a pilot switch 
in the car the service switch may be opened when the 
elevator equipment is to be shut down for any appre- 
ciable period, thus disconnecting the motor entirely 
from the line and eliminating power consumption in 
the shunt field, which occurs as long as the elevator is 
in service. The two middle panels of each controller 
carry a double-pole magnetic main switch and two 
double-pole reversing switches, also control fuses with 
metal covers and a tryout switch. By means of this 
tryout switch the car may be operated from the switch- 
board without the use of an operator. The lower 
panel contains the armature accelerating switches, 
which consist of a magnet relay retarded by an air 
dashpot and five magnetic accelerating switches. The 
slowdown is accomplished by means of two switches, 
one of which is spring-closed and which connects a 
resistance across the motor armature at the same time 
the armature accelerating resistance is inserted. After 
this initial dynamic braking has died down, the second 
switch, which is a ‚magnetic lockout switch, closes, 
thus giving another inrush of current and slowing 
down the car still more. A single-pole magnetic switch 
is also provided to give full field strength to the motor 
during the dynamic braking period. The field control 
consists of four single-pole spring-closed contactors 
which open in succession and which insert resistance 
in the shunt-field circuit. A double-coil overload 
relay is also provided on the top panel, which may be 
reset by moving the car switch to the neutral position. 

The passenger elevators have a capacity of 2250 
lb. at 450 ft. per min. The freight elevator has a 
capacity of 2250 lb. at 250 ft. per min., and is equipped 
with a 25-hp., 230-volt, 450 to 900 r.p.m. compound 
Roth motor. The control is similar to that of the pas- 
senger and service elevators with the exception that 
there are fewer refinements because of slower speed. 
Each elevator machine is equipped with two brakes, 
one a drum brake, and the other a motor brake, both 
of which are operated by electromagnets. The control 
equipment is so arranged that the drum brake applies 
a moment before the motor brake, as this arrange- 
ment gives a smoother stop. 

A well-known engineer who has specialized in this 
work made the remark that these elevators were the 
smoothest running elevators he had ever ridden in. 
and that if he had not been told they were geared 
machines he would have believed they were 1 to 1 
gearless traction elevators) considered the smoothest 
operating machines, but are more expensive. 


March. & 1919. 


387 


SE T VO OPAM HRT M ee ae AN. SE KEEPER ENIRON ANE N a e ERAEN 


aael II EET ETETTTITTTI TETI EYITE [TTEA TEETE TTE TITEI ITI TTITIYITITTIYTTYTI BEEN ODODE THbo canes bareentogsagcete: 


SC ey 


LIS ITTETEETITT T Ti TETTE ETA TITE ETTETYT TR TTT Ta 


Editorial Comment 


BL A A PU ul ir ail ti) Tir i Tet 


i EB OURS E CELUI Cee] ECO To ee eT PT TH To OT PT RAT TTT TT ETF 


What Further Delay in W ater-Power 


Development Means 


Y TAKING advantage of the undemocratic and 
B non-progressive rules of the United States Sen- 

ate, a handful of members of that highly privi- 
leged body has deliberately prevented enactment before 
the final adjournment of Congress of numerous meas- 
ures of the highest importance to the country. Ata 
very critical time in the history of the nation and of 
the world, when all eyes were turned toward the 
capital eagerly awaiting the framing of constructive 
legislation, they beheld instead the spectacle of a small 
group of obstructionists for reasons of partisanship or 
expediency, holding up the wheels of government—a 
sight to inspire such radicals as anarchists and bol- 
shevists. 

Many valuable months have thus been wantonly 
lost that could have been usefully employed in accel- 
erating the readjustment to peace conditions and in 
furnishing additional means of employment to return- 
ing soldiers and sailors and the industrial army now 
increasingly idle. Of the many beneficent measures 
that died with the late Congress on March 4 was one 
setting apart funds to put into effect Secretary Lane's 
soldiers’ land settlement scheme. Another was the 
water-power bill, which it was hoped would aid mate- 
ially in the development of the country’s sadly 
neglected water-power resources. The failure of this 
bill was especially unfortunate in that it represented 
something like seven years’ efforts to secure national 
legislation on this subject. In its final form the bill 
was a compromise measure developed during confer- 
ence between the two houses. Like most compro- 
mises it had many defects but it was at least clear and 
would have served to define the Government’s attitude 
so that actual development could be undertaken with 
conditions known. The House had approved the con- 
ference report and it remained only for the Senate to 
do so likewise, which action there seemed every reason 
to believe it would take before adjournment. With the 
advent of a new Congress the work will have to be not 
only all gone over again, but may involve new delays 
of indefinite extent. 

Meanwhile, the streams and falls of the mountains 
and the rivers of our plains are continuing their steady 
flow to the seas as they have more or less peacefully 
done for thousands of years without delivering up any 
of their energy of flow except in constant erosion of 
their channels and in widespread destruction in their 
valleys at times of occasional flood. Ordinary citizens 
and even members of Congress have little conception 
of the meaning of a statement that millions of horse- 

power of potential enerev is constantly going to waste 


in our water falls, rapids and swiftly flowing streams. 

However, during the severe winter of a year ago 
we experienced an unprecedented shortage of fuel and 
of power. It has been pointed out that for every 
horsepower continuously developed from water power 
for each month, there would be saved, as compared 
with the consumption of average steam power plants 
nearly two tons of coal. This means that each 50,000- 
hp. hydroelectric plant operating steadily throughout 
a year would save about 1,000,000 tons of coal. 

In many sections of the country oil is used as fuel. 
A statement has just been issued by the Geological 
Survey that our total oil resources have been exhausted 
to something like 40%. The rate of consumption of 
both coal and oil has steadily increased and no doubt 
will continue to increase. Natural gas has already 
been exhausted in many of the old gas fields. Shall 
we trust to luck in finding new sources of héat and 
power when the present fuels are reaching the point 
of exhaustion, or shall we without further delay pro- 
ceed to develop at least one known and practical 
source of power which is now an absolute waste? 

From the industrial standpoint the development of 
water power is of the greatest importance. Not only 
should we seek to secure the cheapest kind of power 
in order that our industries may be operated as efh- 
ciently as possible and thus meet foreign competition 
under the :nost favorable circumstances, but manv 
industries already developed can continue only if their 
power supply is obtained at the lowest possible cost. 
Among these industries is the electrochemical, which 
already has been forced in large measure to seek more 
favorable conditions in Canada, where the utilization 
of water power is recognized as the wisest con- 
servation. 

That country is a splendid example of how to 
proceed with actual water-power development instead 
of endlessly talking about it. On other pages of this 
issue we give a condensed summary of a central-station 
survey of Canada, in which it is strikingly shown that 
about 85% of its electric power is developed from 
water-power resources. During the over four years 
of violent warfare in which that country took a much 
more active part in comparison with its resources than 
we did, this hydroelectric power proved of untold 
value, and during that time further development of 
water power occurred. We, on the contrary, have 
been sitting back and debating as to how water power 
should be developed and whether it was worth while 
doing anything about it at all. 

Let the new Congress take prompt and definite 
action on this matter, therefore,,;so,that we may see at 
least as much development ofchydroelectric power as 
has heen effected hv anur nrogreccive neiohhoar 
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Making the Most of Daylight Saving 
OW that Congress has adjourned without the 
N daylight saving act being repealed, central- 
station interest turns, not upon saving the extra 
hour of daylight, but to the practical question of 
utilizing it and all it implies most usefully. 

With the coming of the additional hour of day- 
light disappears a portion of the evening peak in the 
load due to overlapping of the dwindling power load 
and the oncoming lighting load.. This means, of 
course, that system operation tends to be somewhat 
more economical during the time that this daylight 
saving period is effective. But it means also that gen- 
erating, transmission and distribution apparatus is 
available for uses other than that of carrying a peak 
for a short period of time. 

Summer service, by which is meant the taking over 
by central stations during summer months of loads 
carried by isolated plants during the major portion 
of the year, made rapid headway in the Middle West 
and East during the times of actual and threatened 
coal shortage last year. In most cases where the iso- 
lated plants went over to utility supply during the sum- 
mer months, they not only saved coal by so doing, but 
they saved money also. In other words the gain was 
mutual, of profit to utility and isolated plants. Being 
so, summer service may be expected to find increasing 
popularity during the coming summer, making up, if 
not more than making up, for the loss resulting from 
the extra 210 hours of daylight. 

For many isolated plants obtaining summer serv- 
ice from the central station until such time as cli- 
matic conditions necessitate producing exhaust steam, 
hot water and heat, must remain merely a seasonal 
proposition. On the other hand there are many iso- 
lated plants where the introduction of summer serv- 
ice has proved so economical, convenient and alto- 
gether satisfactory that it has become an all-the-year- 
round service. And the isolated plant has shut down. 
There are, as we have so often emphasized before, 
isolated plants where to shut them down and utilize 
central-station service exclusively would be an econo- 
mic crime. But, too, there are many more isolated 
plants where central-station supply entirely would 
prove the most judicious choice. For such as these 
the summer service will, it is hoped, prove the thin 
edge of the wedge so far as obtaining these loads even- 
tually for the entire year is concerned. The experi- 
ence of many plants in the past has proved that the 
saving incident to the use of utility service during the 
210 days during which the daylight saving is in effect 
is worth extending to cover the 365 days in the year. 

Taking over the “summer service’ loads is import- 
ant. But it is also important to, take on other forms 
of load that the absence or reduction of the evening 
peak permits. These loads are the loads of high load- 
factor, such as ice plants, electrolytic plants for the 
production of chlorine, oxygen, etc., and the electric 
furnace. For most central-station companies the ex- 
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tra hour of daylight makes available apparatus. The 
problem of every company is, therefore, to find a way 
of using this equipment most usefully. 


The “Buy It Now” Campaign 


OVERNMENT officials and business men of 
G the country are joining in a nation-wide “buy it 

now” campaign to stimulate business activity 
until such time as our reconstruction problems are 
definitely settled. The movement is of considerable 
import and is deserving of the support of every Ameri- 
can, both from the standpoint of business and private 
activitv. 

The statement of Hon. Grosvenor B. Clarkson, 
director of the U. S. Council of National Defense, 
sums up the situation as follows: 

“The U. S. Council of National Defense, com- 
posed of the Secretaries of War, Navy, Interior, Ag- 
riculture, Commerce and Labor, has begun a nation- 
wide campaign urging the people of the country to 
buy only what they need, but to buy it now. 

“The Council’s action is based on the general in- 
dustrial situation. In the northern states unemploy- 
ment is present because of suspension of outdoor 
work. Workers on outdoor improvements have crowd- 
ed into the congested cities and are finding more or 
less difficulty in getting temporary employment. There 
is business hesitation normal to post-war readjust- 
ment. Prices are to some extent declining. Men hesi- 
tate to buy materials and supplies on a falling market. 
This means stopping work in some piaces and reduc- 
ing amount of work done in others. Return of sol- 
diers in quantities adds for the time to tke problem. 

“Without expressing undue alarm, the Council of 
National Defense believes that the situation invites 
the activities of certain restless elements of society. 
The bolshevist takes advantage of idleness. Empty 
stomachs and purses create his opportunity. His fel- 
low, the I. W. W. agitator, seizes the same occasion. 

“There is.a great volume of business waiting to 
be done in America. Private stocks of all kinds are 
low. The country’s means are ample and when the 
full flow of private buying begins, there will be busi- 
ness for all. But it may take several months to bring 
this about, and action is needed now. 

“Our commerce rests upon the personal purchases 
of individuals. If all were to stop buying there would 
be no business. It is called good business to delay buy- 
ing until the market reaches bottom. If economic law 
alone were now concerned that would be right action. 
zut there is directly involved at this moment the sav- 
ing of men from unemployment and the social con- 
sequences to them and to the country. 

“There must be no waste. We must still save. 
Taxes are coming and there will soon be another loan. | 
The middle course that the Council urges is: Buy 
only what you need, but buy it now. If this course is 
followed commercial springs of action will be tapped 
and a real hacr averted.” 
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"Plans for N. E. L. A. Exhibit—Electrical Interests Combine 


to Increase Vacuum Cleaner Business—Electrical Exports 


ARRANGEMENTS BEING MADE FOR EX- 
HIBITION AT N. E. L. A. CONVENTION. 


Many Exhibitors Asking for More Space Than Was 
Assigned for the Proposed 1917 Exhibition. 


In our recent announcement of the annual conven- 
tion of the National Electric Light Association to be 
held in Atlantic City, N. J., during the week of May 19, 
it was stated that the manufacturers’ exhibition will 
be an important feature of the convention. It is inter- 
esting to note that almost all the manufacturers who 
were assigned space in 1917 have not only sent their 
acceptance for a reassignment of the same space, but 
in many cases have asked from the Exhibition Com- 
mittee increased space to show their new lines or to 
care for the new conditions that have come up during 
the last two years. 

The committee states this will mean either a change 
in the space as laid out in 1917 or increased space, or 
both; consequently, the committee wants to urge the 
manufacturers who intend making exhibits and who 
‘have not already applied for space, to do so at once, 
giving details as to the amount of space required and 
as to what they intend exhibiting, so that some ar- 
rangement can be made to meet the new conditions 


and give all the manufacturers who desire an oppor- | 


tunity to exhibit this year at Atlantic City. 

H. G. McConnaughy, secretary of the Exhibition 
Committee, can be reached at. 1111 Munsey Building, 
Washington, D. C., or at 29 West Thirty-ninth street, 
New York City. 


ELECTRICAL INTERESTS COMBINE TO 
INCREASE VACUUM CLEANER 
BUSINESS. 


Frantz Premier, General Electric and Edison Electric 
Appliance Companies Form Big Corporation. 


Negotiations have recently been completed by the 
Frantz Premier Co., of Cleveland, the largest manu- 
facturer of electric vacuum cleaners in the United 
States, with the General Electric Co., of Schenectady, 
N. Y., and the Edison Electric Appliance Co., Chi- 
cago, ‘a subsidiary of the latter company, for the 
formation of the General Vacuum Cleaners Corpora- 
tion. It is expected that the new combination will 
effect a material increase in the output of vacuum 
cleaners. 

The new orori has an authorized capital of 
$10,000.000 and the controlling interest will be held by 
the Frantz Premier Co. A liberal portion of the bal- 
ance will be held by the General Electric Co. and the 
Edison Electric Appliance Co. will also receive an 
interest in return for its vacuum cleaner business. 
Julius Tuteur, president of the Frantz Premier Co., 
will be president of the new corporation. Associated 
with him will be eight directors, five of whom will be 


elected by the Frantz Premier Co. Headquarters of 
the new company will be in Cleveland and the oper-., 
ations will be carried on at the present factory of the 
‘Frantz Premier Co. in that city. 

In discussing the new company, officials stated that 
the vacuum cleaner business was still in its infancy 
and that a large domestic trade would be developed 
rapidly. In addition to this business is the demand 
from abroad. As soon as export conditions are re- 
stored to normal, this outlet will further increase the 
output of Premier cleaners. 

Plans for an extensive advertising campaign are 
already in progress. Experienced merchandisers of 
electrical appliances for household use are developing 
sales and co-operative plans as the foundation of the 
valuable assistance they propose to render retail mer- 
chants. 

Dealerships are now being allotted by the Cleve- 
land office and the 1919 business is reported to be well 
under way: 


ELECTRICAL EXPORTS IN 1918 BREAK ALL 
RECORDS. 


Total Value of Shipments Was Nearly Sixty Million 
Dollars—December Figures Well Up to Average. 


A new yearly record in the value of electrical ex- 
ports from the United States was established by the 
figures for 1918 just made public by the Bureau of 
Foreign and Domestic Commerce, Washington, D. C. 
The total value of electrical shipments was nearly 
$60,000,000, or about 8% greater than in 1917. The 


-comparative figures are included in the table below, 


which also gives the data for December, made public 
at the same time. . The December figures were prac- 
tically equal to the average of the year. 


r —— December——_, -—Calendar Year— 


Articles. ` 1918, 1917. 1918. - 1917. 
Patteries pha: Gee eee EN $ 233,321 $ 370,486 $ 3.178,437 $ 3,624,222 
CATDONS: csc. e ax euke ses 139,347 178,567 1,600,920 *736.717 
Dynamos or generators. 344,034 138,450 3,363,349 2,356,780 
Fang ........ AE rane E RA 86,678 73,106 847,327 622,731 
Heating anda cooking 

apparatus ........... _ F4,794 58,701 686,339 1,256,533 
Insulated wires and - 

cables s2ci4 hi wiiecces 465,688 676,651 5,604,114 7,187,951 
Interior wiring supplies, 

including fixtures ... 100,270 134,398 1,428,615 1,405,772 
Lamps— 

ATE aa seek ees 128 1,534 14,139 16,418 

Carbon-filament 13,809 27,172 102,872 187,876 

Metai lament DEEI 229,903 341,086 3,369,192 2,884,675 
Magnetos, spark plugs, 

eteo oh. esea ete Ge Bae 318,005 328,527 2,749,705 *1,757,848 
Meters and measuring 

instruments ........ 122,311 191,539 1,887,925 1,213,278 
Motors ces leas eens 663,216 730,585 8,225,197 6,484,972 
Rheostatsand controllers 27,850 21,641 288.757 © *93,612 
Switches and accessories 151,786 221.022 2,195,300 1,025,003 
Telegraph apparatus, in- 

cluding wireless .... 68,090 44,644 378,806 §55,702 
Telephones ...........- r 935 278,162 - 2,687,483 2,212,237 
Transformers .......... 5,180 213,243 3,528,673 1,747,884 
All other .......esneree. 1 $38" 636 1,696,862 17,845,376 21,197,867 

"POUL bx desserts eats 4 $5,187,981 $5,726,376 $59,982,526 $55,478,079 


*Figures cover 6 months, beginning July 1. 


In the following table are given the monthly totals 
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for the 12 months of 1918, which show how the ex- 
port movement fluctuated during the year. 


Months of 1918. . Electrical exports. 
Janúary see seti seduction eee Pewee Eees eres $4,656,611 
February «- 2 docket oso Sodad anaes te caw e 3,446,801 
Maāarċéh eos is-4 eho eae a hae a es 5,147,921 
April s eects Sooo bc es, Be oake oe cea TENE S 4,572,953 
May scure rive. ce ae lee GNA eRe Siw eres wees 5,013,879 
JUNC a kar Seatac ee A ek Ree Vee 6,019,519 
UY? secede ht et oe fo Rane eae ee eee ee 5,393,949 
MURUBE bateee shoes She wees ee we ee eee 5,340,110 
September once 2) cee ikose exh ose EA 6,146,077 
October 6c NW cae sad feet ees aa z... . 4,860,392 
November ....sesssssessessssssssesoseeo 6,177,252 
December sere des seek Wee oana AEE R 5,187,981 


The following table gives the yearly totals since 
_ 1912. 


Calendar years. Electrical exports. 


1912 erae eO EE sive EOL oe eee $23,212,813 
1913 ae eee er nner rare creer a eee rae 28,197,363 
oh eT ree ee E ee ee ee ee ee 19,963,115 
J915 ea Sore Wi ee eR eM e BESS os 24,308,510 
1916 oiae what oe oe Sede eS eee 40,244,075 
VOLT oe Awan OFA ee OOaee Pan EE cea oe 55,478,079 
1918 Scceacsiccitu diver een eet ease Gaeta 59,982,526 


CENTRAL STATION VAUDEVILLE SHOW 
OF COMMONWEALTH EDISON CO. 
BIG SUCCESS. 


Pre-war Activities Beginning to Come Again in Chicago. 


The Commonwealth Edison Co. section of the 
N. E. L. A. recently gave a vaudeville entertainment 
which was billed as “amateur night.” This is the first 
entertainment given by this company section since the 
war. Before the war necessitated economy, and atten- 
tion to the waging of war, the Commonwealth Edison 
Co. section of the N. E. L. A. was one of the most 
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active of the company sections of the association, also 
one of the largest. 

Now that conditions are beginning to become more 
normal, that is, are approaching conditions of pre-war 
days, N. E. L. A. company sections throughout the 
country are beginning to again get into the stride of 
enthusiasm and work and active participation in tech- 
nical and social affairs. 


ELEVATED DOUBLE-TRACK ELECTRIC 
ROAD FOR SEATTLE. 


The city of Seattle has well along toward com- 
plétion a new electric railway, three miles in length, 
from First avenue and Washington street in a south- 
erly direction to West Waterway bridge, destined to 
serve the shipyards and industrial plants on the Tide 
Flats. About 21⁄4 miles of the line has elevated tracks, 
25 to 30 ft. above street level, giving a clearance of 
9g ft. over the numerous railroad crossings, the last 
half mile of the 3-mile line being a surface road. The 
elevated portion of the structure is supported by 
wooden piles driven 17 to 20 ft. in soft ground, the 
maximum pile load being computed at 12 tons. It is 
a double-track line of 60-lb. rails. The poles on each 
side are fastened to the piling, with a span wire ex- 
tending across from the tops of each set of poles, sup- 
porting the trolley lines, which are of oo copper. There 
are eight stations on the line. The plan is to connect 
this road at West Waterway bridge with the Lake 
Burian interurban which reaches beyond the city 
limits. Thus far, about $320,000 has been expended 
on this road, and an additional $50,000 may be re- 
quired to complete it. 


PUOANANUDTUUNLDGROUALSLOLEDUSINGLGEDESAOOOORRGOOGDESNOPNORORN OMOREIPTSTOTOEDEONOEROCAS*HAQEUQNN AAAA AINUN LOGY ORSOSSONNINNOUNOGALONLECONtANdNONENUEOUETUCUDGELONNERTONDENNUIOASTADGOEALCLOEUUUAUNCOUEODOGDEAUOEOUOTGLURSUENEOCUUGIOUOEESECUDEODEOUUOODUUSEGEOQUUSOOOQONUCULUEOOSESOGEONOUQUQEOOOUNREEAEQUEDTCE3UQUSCdUARCCUNt00EH¢RDASEEST)SAL2tOm 


War Claims Board that Is Adjusting War Contracts 


The War Claims Board, of Which Assistant Secretary of War Benedict Crowell Is President.—Members: 
Dorr, (2) Brig. Gen. Geo. W. Burr, (3) Mr. Benedict Crowell, (4) Brig. Gen. H. M. Lord, (5) Mr. Wm. H. Davis, (6) Lieut. Col. 
H. Lehman, (7) Col. C. A. McKenney, (8) Maj. F. G. Bolles, (9) 


Goodhart, (13) Capt. Arthur Day.—Associate Members: 
Wellington. 


(10) Maj. Leigh Keith, (14) Capt. R. D. Stephens, (15) Lieut. B. 


(1) Mr. G. 


arrr 


Maj. H. D. Rawson, (11) Maj. E. Balines, (12) Maj. H. 


Soon after the signing of the armistice steps were taken by the War Department to cancel war contracts and since that time 


the department has suspended operations that would have cost $5,829.000,000 to complete. 


to be adjusted and of these over 4600 have been settled. 


About 19,000 separate contracts had 
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Commercial Practice 


e TTA ATLA RATT ATTA 


Newspaper Campaign—Lighting Costs—Dead Services— 
Customer Ownership in Utilities — Lamp Performance 


LETTING THE NEWSPAPERS TELL THE DATA SHOWING REDUCTION IN COST 


TALE. 


More Electric Talks of the Dayton Company From Local 
Papers. 


Taking the public into its confidence has become a 
policy with the wide-awake central-station company, 
in fact, all utilities are now realizing that the better 
the understanding between utility and public the bet- 
ter it is for both. In the ELECTRICAL REVIEW, issue of 
March 1, appeared on page 355, nine of a series of 
twelve advertisements that had appeared in the local 
newspapers of the Wilmington district, Ohio, the se- 
ries being entitled, “Electric Talks.” , These talks, 
that aimed to bring customer and utility closer to- 
gether, were gotten up by the Dayton (Ohio) Power 
and Light Co. | 

The nine advertisements or “talks” appearing in 
the last issue of the ELECTRICAL REVIEW were entitled 
respectively, “Introduction,” “Use Electric Service,” 
“Expert Advice,” “Becoming a Customer,’ “Inter- 
ruptions to Service,” “Complaints,” “The Public Be 
Pleased,’ “Growth and Prosperity,” “Rates.” The 
three illustrations here shown, being the last three elec- 
tric talks of the series, deal with ‘Customer Owner- 
ship,’ “Co-operation,” and “Wilmington’s Electrical 
Resources.” 

The nine advertisements or “talks” appearing in 
whether or not it paid for the utility to keep in touch 
with their customers through the medium of the local 
newspapers. There is no argument as to whether or 
not it is a good policy to take the public into the con- 
fidence of the utility. The better the understanding, 
the closer the co-operation, the greater the mutual ad- 
vantage of those that serve and those that are served 
And while good service is all-important in accom- 
plishing the good feeling, advertising helps to attract 
attention and bring appreciation not alone from cus- 
tomers but the general public as well. 


Í ELECTRIC TALKS } 


Customer Ownership. 


We dative to bring to the attention of our customers the opportunity 
they heve of becoming pert owners in ihis great public utility, 

This offer ahthough only recentiy made 19 nur customers, has been ac- 
$ evpted by mere than two horira individual customers wha are now receiv- 
$ ing their dividends regularly 

We sre offering to cur custome: s a fimited numbes of shares of the & 
per cent. Cumulative Preferred Stork of this Company at $45 a share (par 
saber SLOP) which enalsen then tu earn 7 per cent. on the money invested. 

Further information regarding thie interesting offer wil be furmahed 
upon request. 


REME MBER—We are here to serve you. 


The Wilmington District 


—of— 

THE DAYTON POWER & LIGHT CO. 
HOWARD 1. FOX. Sapcriatendent. 

Baertric Talk No 11 wili appear February It, 1919 


from Dayton to Wilmingt 
from Nevin lo G 


This wonderful station. ihe 


grow 


REMENRER—We are here 


- 


ELECTRIC TALKS 


NO. Il. 


Wilmington’s Electrical Resources. 


We are heping thie vear to complete the steel tower 
‘on—only fourteen miles of line have lube erected 
Gunnersvile. and then Wilmington will have the mammoth 
powrr station uf ibe Company at Miller's Ford at its command. 

last yondin power plants, te new operatif 


with a capacity of 35.000 Horse Power aid na ultimate caracity wil! be 140. 
forse Powrr 


Wilmingion with this power staliun al te disporal and with its Uransper- 
tation facilities rhoald be abir to attract many new industries 


Wilmngton can offer practically unlimited elretrical power at excepticnal- 
ly attractive rates to any industry with these advantages Wilmington witt 


lo serve you. 


The Wilmington District, 


—0 

THE DAYTON POWER & LICHT CO. 
HOWARD !. FOX. Superintendent. 
Ekuri:»i Talk No 12 will appear Februar} I? 1919. 


. OF LIGHTING. 


Electric Light Less Than One-Twentieth as Costly as 
Candle Light Used to Be. 


Thomas A. Edison’s prediction of many years ago 
that some day only the rich could afford to burn can- 
dles has literally come true. Dr. Walton Clark, presi- 
dent of the Franklin Institute, Philadelphia, has pre- 
sented some interesting figures on this subject. 

Of all necessities of life there is probably but one 
that annually costs each household no more today than- 
it did a century ago. That necessity is light. The 
average American family in 1815 used sperm-oil and 
tallow candles that cost $22 a year. This $22 pur- 
chased about 9000 cp-hrs. per annum during the period 
from 1815 to 1855. Then came kerosene, which at 
that time was two-thirds as expensive per cp. as tallow 
candles. However, instead of reducing the annual 
outlay for light, the average family continued to ex- 
pend about $22 a year, for which were secured some 
13,500 cp-hrs. 

“During the decade of 1865 to 1875 the tallow 
candle was completely displaced by the improved kero- 
sene lamp and illuminating gas, and the average 
annual cost for lighting each house was about $24. 
Gas then sold at $2.50 per 1000 cu. ft., and the family 
that used gas entirely spent about $34 a year. 

“From 1875 to 1885 kerosene was reduced to 22 
cents per gal. and gas to $2 per 1000 cu. ft. The aver- 
age family spent $30 a year and secured 76,000 cp-hr. 
During the next decade the price of kerosene dropped 
to 13 cents per gallon, and gas went down to about 
$1.50; but with this reduction of 40% in prices came 
a reduction of only 17% in the annual expenditure 
for lighting, the average yearly cost then being $25 
per household. 

“Between 1895 and 1905 kerosene had practically 


ELECTRIC TALKS 


NO. 12. 


Co-operation 


th the eclesing talk of thi: serves of atatements regarding ELECTRIC 
SERVICE conditions in Wilmonyten we are going te ask pou lu comnerste 
wnh My Howard | Fos. Superetend at of eur Wilmington District. in his 
efforte to properly look after ihe cleciraal requir mente of WIIN cta 


tranamiaaion line 


We hase crdeavcred to expla that n i vur desire lo eupply Wing. 
ten woth geod ELECTRIC SEKVICE at reasonable sates. to hewn ur com 
tumere ure ELECTRIC SERVICE in the most monumecal way: tu lake care 
of interruptions in semice promypaly. tè give prompt attention to ail cum. 
plaints le nated Upon Oued Lewalment fo alli uetumera, te row and 
proser with Wilmangion ard to Nave our custumers become part owner: uf 
our proyerty. 


Qur interests are identical end se seh your Bearty ceuperation M vur 
lerla lo ofa rete eur property in this way 


TEMEMEER— We are bere tu derve you 


THE DAYTON POWER & LIGHT CO. 


O H HL TOHINGS 


Awiate Generel Manar 
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disappeared in city houses, for gas had not only fallen 
to $1 per 1000 cu. ft. in the larger cities, but electric 
current had fallen to 10 cents per kw-hr. Using elec- 
tricity at this price, and with carbon-filament lamps, 
the average family secured 50,000 cp-hr. yearly, for 
which was paid $25. 

“During the next decade (1905-1915) an astound- 
ing advance occurred in the science of economic illum- 
ination, both with gas and electricity. The Welsbach 
incandescent gas-burner which had been invented in 
1887, was enormously improved, and coincidentally the 
Mazda or tungsten-filament incandescent electric lamp 
was developed. Today with gas at $1, a thrifty family 
can secure 200,000 cp-hr. of gas light for $15 a year, 
according to Dr. Clark; and a similar family, using 
electricity at 10 cents per unit, can secure 125,000 
cp-hr. of electric light for $18 a year. 

“Supplementing the foregoing figures of Dr. Clark, 
the editor of ENGINEERING AND CONTRACTING states 
that his appraisals of electric plants and studies of 
electric rates in many cities “have shown that the 
average family using electricity spends about $2 a 
month or $24 a year for light. The $24 ordinarily 
buys 240 kw-hr. and, using Mazda lamps, each pro- 
duces about 1000 cp., so that the 240 kw-hr. generate 
240,000 cp-hr. The average useful life of a Mazda 
lamp is 1000 hours of steady burning, or about a year 
at three hours a-day, and adding the cost of the lamps 
(four yearly) to the cost of electric current ($20 
yearly) enables a family annually to buy 200,000 cp-hr. 
for $24. 

“We thus come to, two astonishing facts: First, 
that during the last 100 years the average American 
family has not departed widely from an expenditure 
of $24 a year for light. Secondly, that the family 
of today, although spending almost the same sum an- 
nually for illumination as was spent by the family 
of a century ago, secures more than twenty times as 
much light! : This astonishing result is due entirely 
to American inventors, engineers and business: men. 

“It is only fair to say that $24 annual expendi- 
ture for electricity above accredited to the average 
American family covers not only electric light, but the 
use of one or. more household appliances, such as an 
electric flatiron, toaster, percolator, fan, etc., in addi- 
tion to the lighting requirements. Hence, the house- 
holder of today not only gets 15 or more times as 
much light as his great grandfather did in 1815 for 
the same money ‘but he gets a great deal of electric 
household help or service of different kinds in ad- 
dition. 


TWELVE PERTINENT QUESTIONS ABOUT 
DEAD SERVICES. 


Much Profitable Business Can Be Secured by Systematic 
Campaign for This Business. 


1. How many dead services are there in your town? 

2. If they were reconnected, how many appliances 
could vou sell these homes? 

3. If you got these homes to using light again and 
sold them an equipment of appliances, what would the 
tncome be worth? 

4. How much investment and expenses would it 
require to restore these services? 

s. What would the profit be by the end of the year? 

6. Is it worth while? 

Here is a set of questions prepounded by the United 
Gas & Engineering Corp., of New York that is worth 
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a little figuring, a little conversation and a little 
thought. We recommend them to every general man- 
ager of every gas or electric company in the country, 
and suggest the following procedure to begin with: 

First—Refer Question No. 1 to the auditor or 
head bookkeeper, or whoever it 1s who has the record 
of dead services. 

Second.—Refer Question No. 2 to the commercial 
manager. 

Third.—Ask the commercial manager to estimate 
and report on Question No. 3. 

Fourth.—Refer Question No. 4 to the superin- 
tendent or the man who has the costs on reconnec- 
tions and is familiar with conditions in the localities 
affected. 

Fifth.—Have somebody take the reports on these 
four questions and boil them down into a clear-cut 
statement. i 

Sixth—Take Question No. 6 and the statement 
into a corner by yourself and think it over. 

This may sound foolish to some men, because they 
already know conditions well. They have an item on 
their regular monthly statement perhaps, that shows 
the number of dead services at all times. They are in 
touch with the selling work and know that everything 
is moving actively. They see no reason to suddenly get 
excited over this matter of dead services. And yet, it 
is only when we stop and throw the limelight squarely 
on an issue of this kind that we begin to see things. 
Theoretically, you know there are a lot of dead serv- 
ices along your lines. You know in general why they 
died and have not yet been resurrected. You realize 
that it is more profitable to win back one of these 
houses than to connect a new house, where cash money 
must be spent to get the service installed. All this you 
know. Yet, you forget and let these services stay 
dead. 

Now, just for fun, let’s prove that this is so by 
asking some more impertinent questions that nine man- 
agers out of ten will be unable to answer out of hand. 
And, the fact that they will not be able to answer any 
‘of the queries with definite facts and figures from 
their memory or from live reports right on the desk is 
the evidence that this matter has indeed been over- 
looked a bit and left neglected when it might have been 
turned into profits for the swelling of the dividends 
which the men and women stockholders, who employ 
you to operate this company of yours, are certainly 
entitled to. Here are the other questions: 

7. How long is it since you and your commercial 
manager have actually had a conference on the subject 
of dead services? 

8. How long is it since vou vourself have tried to 
think of some way to get these idle services to work 
again? 

9. How long ts it since any special letter has gone 
out from you or your commercial manager to the peo- 
ple living in these dead service houses, to try to get 
them on the lines again? 

10. How long ts tt since any systematic canvass 
has been made to these prospects? 

11. How long is it since you have personally urged 
NOUT commercial manager to push this work, or have 
talked to the salesmen about its importance ? 

12. Does this show that you have been neglecting 
the dead service opportunity or does your record stand 
the test and show clean? 

All the war restrictions are now off the manufac- 
ture and sales of appliances. The finance situation 15 
not yet ironed out so that the average public service 
company is eager to,/invest newymoney in connecting 
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up new customers. This points the finger squarely at 
dead service business and the sale of all kinds of 
equipment to present consumers. Here is an invest- 
ment standing idle. Here is profitable work to do. 
Get all the facts and figures now about the dead serv- 
ice conditions in your territory, and see what it sug- 
gests. 


LABOR PAPER COMMENDS CUSTOMER 
OWNERSHIP OF UTILITIES. 


The Union, the oldest labor paper in the United 
States. in its issue of Feb. 21 has a copyrighted 
editorial commending the customer-ownership plan of 
distributing the investment securities of utilities among 
the people. The editorial 1s headed “Ownership of 
Public Utilities by the People as Distinguished from 
Public Ownership,” and declares that public or munici- 
pal ownership is in no sense a solution of public utility 
problems. To the contrary. a primary cheapening of 
rates has almost invariably been followed by a cheap- 
ening and sometimes demoralization of service. 

But, the Union points out. ownership of the utili- 
ties by the people is quite another matter and there is 
scarcely a community in the country the people of 
which could not acquire such substantial interest in 
the securities of the public service companies as to 
make them actual administrators to their own needs 
in public service. 

The Union believes that the public must get away 
from the idea that public utility ownership is a big 
mans game, and realize that it is the most practical of 
all means for the small man to participate in big busi- 
ness, declaring that there is no better security than the 
average well-managed public service company's invest- 
ment securities under ordinary conditions. 

Proceeding along these lines, the writer shows that 
customer ownership of the utilities is not by any means 
a speculative theory and outlines the “democratic” 
way in which H. M. Byllesby & Co. have carried out 
the idea at a number of the properties under their 
management, closing with this advice: 

“The Union urges upon its readers and the men in 
control of the public utilities the general application 
of the idea to utility financial operations. It is ob- 
viously practical and presents an absolute solution of 
the vexed question of the administration of the public 
utilities.” 


SERVICE AT COST LAW PROPOSED IN 
INDIANA. 


A bill providing that a public utility company may. 
enter into arrangements with a municipality or with 
its customers to furnish “service at cost” has the sup- 
port of the Indianapolis Traction & Terminal Co. and 
has been introduced into the Indiana Senate by Sen- 
ator Ratts. If such a bill should become a law, the 
Indianapolis Traction & Terminal Co., as well as other 
public utilities, with the approval of the Indiana Public 
Service Commission, could enter into a contract fixing 
the value of the utility on which the “service at cost” 
plan could be based. According to this plan, when 


the value of the utility is placed, the cost of service - 


would be estimated, after interest on the investment, 
depreciation and other items have been determined as 
a basis of estimate. It is said that should the bill be- 
come a law the Indianapolis Traction & Terminal Co. 
would have an opportunity to adjust its franchise 
obligations with the city of Indianapolis in regard to 
street-car fares. 
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CLOSE VOLTAGE CONTROL FOR LIGHTING 
CIRCUITS. 


Variation of Performance and Revenue with Voltage 
Indicates Importance of Good Regulation. 


Electrical appliances used in the household are 
designed for most efficient operation at a definite pre- 
determined voltage and operation at a voltage other 
than normal impairs the service, results in increased 
cost to the consumer, and reduces the revenue to the 
central stations as well. For instance, the wattage 
and candlepower of Mazda lamps vary at the rate of 
slightly more than 1.5% and 3%, respectively, for 
each per cent change in voltage from normal. If the 
volfage applied to the terminals is 3% low, less cur-. 
rent will be consumed, reducing the revenue to the 
central station by 4.5% and the illumination for the 
consumer by 9%. The life of the lamp will be 
increased but the reduction in illumination is so great 
that the cost of light per candlepower is increased. 
If the voltage is 3% high, the revenue will be increased 
4.5%, and the candlepower 9%, but the life of the 
lamp will be reduced to such an extent that again the 
cost per candlepower ts increased. 

Household appliances, such as irons, toasters, per- 
colators, warming pads, broilers or curling irons are 
used to a large extent because of their convenience. 
For satisfactory operation, they require nearly as close 
regulation, however, as the incandescent lamp, as the 
heating and also the power consumed varies as the 
square of the voltage applied. A 5% drop in voltage 
equals a loss of approximately 10% in revenue to the 
central station and 10% less energy is available for 
heating so that unless the voltage is maintained at 
approximately the rated value the appliances lose 
their value as conveniences and dissatisfaction results. 

The percentage of light load as compared to the 
total generating capacity of the plant may be small, 
but the incandescent lamp 1s used so much more exten- 
sively than any other electrical energy-consuming 
device that its performance has been accepted by the 
public as a standard for judging the efficiency of the 
operating -ampany. Good will of the public is of 
incalculabl. value to the central station, and it is essen- 
tial, therefore, that a uniform and proper voltage be 
maintained within reasonable limits on all lighting 
circuits. 

Normal voltage may be maintained at the distribut- 
ing center, either bv supplving a constant bus voltage 
and designing the distributing feeders for a negligible 
drop, or by varying the voltage supplied the individual 
feeders by means of a voltage regulator to provide 
compensation for the feeder drop and for voltage 
variations at the bus. 


VARIATION OF WATTAGE AND CAN- 
DLEPOWER WITH VOLTAGE FOR 
MazpDa LAMPS. 


Normal Candle- os Total 
voltage % power % , watts % 
95 83.1 , 92.2 
96 86.3 93.7 
97 89.6 95.3 
98 93.0 96.9 
99 96.4 98.4 
100 100.0 100.0 
101 103.6 101.6 
102 107.4 193.2 
103 111.2 104.8 
104 115.1 106.4 
105 119.0 108.0 
110 140-3 116.8 
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Weatherproof Wires— Underground Construction — Con- 
verter Transformers and Cables—Industrial Substations 


OBJECTIONS TO WEATHERPROOF WIRES 
FOR THE HIGHER VOLTAGES. 


Opinion Is Coming More and More to Disfavor Weather- 
proofing Wires for 6600 Volts and Above. 


Weatherproof wire is coming more and more into 
disfavor by operating companies because it tends to 
give a false sense of security, it increases the cost 
of conductors and also the cost of the supporting struc- 
tures, and really serves at best only a temporary 
purpose. 

The presence of weatherproof insulation is of 


considerable assistance in minimizing damage to sec- | 


ondary and communication systems that chance to 
come into contact with the higher-voltage circuits of 
7500 volts and below. The weatherproofing does not, 
however, serve as an insulating material of itself 
against shock. Taken into consideration with the 
insulating properties of the wooden pole, when dry, 
weatherproofing is useful. It is dangerous and always 
unwise to depend upon it, however. The consensus 
of opinion is that weatherproof wires should be treated 
with the same respect that are bare wires. 

Many cities insist that “insulated” wire be em- 
ployed within their boundaries. This wire, is, how- 
ever, out of place in rural districts, and where not 
compulsory. It shortens the permissible span, thereby 
increasing the cost of the line for structures, as also 
the cost of conductor. And moreover, the weather- 
proofing is not permanent, but of comparatively short 
life and becomes a reasonably good conductor when 
moist. 

It 1s the expression of R. J. McLelland, chief engi- 
neer, Electric Bond & Share Co., that, “The slight 
temporary and generally undependable protection 
afforded by the covering is usually more than offset 
by the largely increased wind and ice loadings which 
the covering occasions. Bare wires are less likely to 
stretch or break, are steadier in the wind and impose 
less loads on fastenings and structures. We have 
heard the statement that sleet forms less readily on 
bare power wires, but we have no knowledge as to this 
point. 

“On lines with suitably spaced and supported con- 
ductors, the tendency to interruptions from swinging 
crosses is so largely decreased as to be more than out- 
weighed by the more frequent troubles such as broken 
conductors and crosses and stretched conductors, 
which result from the use of insulation; that is, there 
is a met gain against interruption by omitting 
insulation. 

“While in a liberal percentage of cases of contact, 
insulation may afford protection against shock to line- 
men working on live wires, the presence of insulation 
creates a false sense of security on the part of the 
workmen, which tends to carelessness. The only 
safe rule for linemen is to treat all primary wires as 
if bare, and this rule will be more effectively observed 


if the wires actually are bare. When live primary 
wires are to be worked upon the use of protective 
devices, such as portable shields, are much more effec- 
tive protection to linemen than insulation on con- 
ductors. 

“The use of covered wire is more expensive, owing 
both to the greater initial cost and to the fact that the 
wire must be replaced when the covering begins to 
disintegrate.” 

Mr. McLelland’s opinions are expressed from 
operating experience in various parts of the country 
rather than from compilations or analyses of statistics. 
He advocates the use of bare wires for primary dis- 
tribution for voltages of 6600 and above. For 4000 
and 2300 volts weatherproof wire is used only when 
necessary to comply with local regulations. 

There are four main points on which opinions 
differ as to this question of weatherproof versus bare 
we These points are as follows: 

1. Safety 

2, Operation. 

3. Cost. 

4. Public opinion. 

These main headings may also be sub-divided, in 
their relation to other factors, as follows :— 

1. Safety (in erection, operation and maintenance). 
To—(a) Power linemen. 

(b) Telephone and telegraph linemen. 
a c) The public. 
Operation. 
Of (a) Power lines. 
(b) Power stations and substations. 
(c) Telephone and telegraph systems. 
3. Cost. 
Of—(a) Wire. 
(b) Labor. 
(c) Operation. 
(d) Maintenance. 
4. Public opinion. 
(a) General public opinion. 
(b) Opinion in the law courts. 


a 


UNDERGROUND CONSTRUCTION. 


Abstract from Report Before Western Association of 
Electrical Inspectors. 


By F. F. SENGSTOCK. 


Every electrical engineer has ideas gs to the best 
method of installing underground cable. The method 
of constructing manholes is also varied. Our commit- 
tee, upon investigation, found that the better metho! 
of construction is as follows: 

Dig the trench to the desired depth and width, put 
in a light bed of cinders at bottom, then lay a bed of 
concrete 4 in. thick, placing wire hair pins every 3 ft.. 
and one pin to each row of duct, sufficiently long to 
extend bevond the number of ,ducts to be used in 
binding down_the duct, (Allow this bed to set; then 
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set the duct, and space board trench to form concrete 
block or fill trench full of concrete—the first method 
is the better one. All ducts must have spacers placed 
between them to keep the openings sufficiently large 
for concrete to flow between the interstices and to 
allow for easy joining. The method of joining may 
be by screw joint or thimble, made of the same mate- 
rial or of light iron, each joint to be coated with tar 
or pitch, or if necessary packed, to prevent moisture 
entering. The wire hair pins, usually No. 6 steel wire, 
are then used in binding down the ducts to keep them 
from floating, then the entire top is covered with 6 in. 
of concrete. 

The manholes are to be constructed by form 
method, but should have a waterproof compound in 
the mixture to make them as water-tight as possible; 
the duct should be flush with the manhole walls and 
considerably above the floor of same. 

A good example of the possible weakness of lead 
is brought out by several blowouts in one trench sys- 
tem, where the blowouts occurred within a short space 
of time and within a short distance of one another, 
and the cable had cambric tape insulation of three 
times the requirements for this particular voltage. 
There is another system where a voltage of 13,600 is 
used and cable is not lead covered, but pulled through 
duct underground, subject to continual moisture. 


TRANSFORMER SPECIFICATIONS FOR 
SYNCHRONOUS CONVERTER SERVICE. 


Tap Recommendations and Standardized Cables and Duct 
Sizes. 


Many consulting engineers specify details in trans- 
former design that are unnecessary for ‘satisfactory 
operating performance while they do add to the cost 
of the transformers hinder their delivery and will 
delay future deliveries, often needed in a hurry. 

Standard transformers for railway converters of 
the oil-insulated, self-cooled type for converter capaci- 
ties of 2000 kw. and below are shown in the accom- 
panying table. These units have been standardized 
and answer the purpose for the majority of synchro- 
nous converter installations, says C. F. Lloyd, West- 
inghouse Electric & Mfg. Co. 


STANDARD OIL-INSULATED, SELF-COOLED TRANSFORMER 
RATINGS FOR SYNCHRONOUS CONVERTER SERVICE. 


Z á vi ———— Voltages and frequency. 

a a 

u b Y 
Zz uS w$ 8 28 o8 ob ofl of 
303E ge se sf ŠU Y Re Su S$ 
M E A S ee ee AS D 
oD 100 300 60/25 60/25 60/25 60/25 60/25 60/25 60/25 

W 167 500 60/25 60/25 60/25 60/25 60/25 60/25 60/25 


150 250 750 60 60 60 60 60 60 60 


1000 333 60/25 60/25 60/25 60/25 60/25 60/25 60/25 
1500 5009 60/25 60/25 60/25 60/25 60/25 60/25 60/25 
20 667 60/25 60/25 60/25 60/25 60/25 60/25 60/25 


Standard transformers are provided with high- 
tension full capacity taps to take care of a total varia- 
non of 10% in the line voltage. In capacities up to 
200 kv-a. inclusive, taps are provided for 5% and 10% 
voltage below normal. In capacities above 200 kv-a. 
taps are provided for voltages 214, 5, 714 and 10% 
helow normal.. The low-tension winding has no taps 
other than those for obtaining suitable reduced voltage 
tor starting. All low-tension leads are brought 
through the case. All connections available on the 
high-tension winding should be brought up to the 
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terminal board and only such leads as are required for 
external connections, should be brought through the 
case. When different high-tension connections are 
required, they should be made at the terminal board 
inside the transformer case. There may be isolated 
cases requiring special high-tension tap arrangements . 
with a greater number than standard. These can 
usually be accomplished but cost more and very often 
make it impracticable to use three-phase transform- 
ers, due to mechanical reasons. It is usually imprac- 
ticable to put additional taps on the low-tension wind- 
ing on account of the heavy current and small number 
of turns. 

Standard transformers are designed with 15% 
inherent reactance for compounding purposes. This 
arrangement is not only less expensive but requires 
less space, reduces wiring, etc., over the older practice 
of supplying transformers of normal reactance with 
external reactance coils. 

The acompanying table shows the cross-section of 
conductors in circular mils recommended for the main 
direct-current positive and negative, equalizer and 
alternating current cables of synchronous converters 
of from 300 kw. to 4000 kw. capacity. This data also 
dictates the drill size for drilling the lugs. Conductors 
of circular cross-section are referred to: strap is, how- 
ever, often employed, a condition that does not affect 
the cross-sectional area. 


STANDARD CABLE SIZES AND TERMINAL DRILLING 
FOR SYNCHRONOUS CONVERTERS. 


——Direct current—— Alternating current 
Main Equalizer 

No. Sizecable No. Sizecable No. Sizecable 

Kw. cables c. m. cables c. m. cables c. m. 
300 1 800,000 1 400,000 1 400,000 
500 2 600,000 1 600, 1 600,000 
750 3 1,000,000 1 1,000,000 1 1,000,000 
1,000 4 1,000,000 2 600,000 2 600,000 
1,500 5 1,000,000 2 1,000,000 2 1,000,000 
2,000 6 1,000,000 3 1,000,000 3 1,000,000 
3,000 8 1,000,000 4 1,000,000 4 1,000,000 
4,000 12 1,000,000 6 1,000,000 5 1,000,000 


DETAILS OF INDUSTRIAL TRANSFORMER 
SUBSTATIONS. 


In a paper read before the Ohio Electric Light 
Association, Cleveland, Feb. 20, on the subject of 
“Industrial Power Substations,” G. B. Schneeberger, 
electrical engineer, Cleveland Electric Iltuminating Co.. 
mentioned a number of interesting facts in connection 
with the industrial substations installed by his com- 
pany. Brick housings are used where feasible, 
although concrete is also used sometimes. 

In the layout of these transformer vaults or indus- 
trial substations special care is taken to prevent the 
electricians of the customer from having to have 
access to the central-station company’s vaults, all 
switching being done without the vault being entered. 
Secondary protection is under the supervision of the 
customer, all other apparatus being under the super- 
vision of the utility. In the company’s industrial sub- 
stations, cartridge fuses are employed for capacities 
below 150 kw., while oil circuit-breakers are used for 
capacities of 150 kw. and above. The oil circuit- 
breakers are solenoid operated, their trip coils being 
connected in series with the main current. Lightning 
troubles have occurred in these trip coils, but since the 
coils are now submerged in the oil, lightning troubles 
have practically disappeared. Duplicate supply is not 
ordinarily furnished any industrial. Substation except 
for installations) ofesoo kwi and above. 
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Motor Maintenance and Repair Service by Contractors— 
Brooklyn Contractors to Join Show—Handy Wiring Chart 


SERVICE IN ELECTRICAL MACHINERY 
REPAIR BUSINESS. 


Valuable Service Rendered in Repair and Maintenance of 
Motors, Generators, Starters, Transformers, Etc.— 
Requirements of the Organization and 
Shop Equipment. 


The rapidly growing use of electric drive for 
industrial purposes has brought about what amounts 
practically to a revolution in the application of power 
in factories, shops and mills. [Electric power has now 
become the chief motive force for driving the myriads 
of machines in our thousands of industrial plants. 
The electric motor has taken the place of the steam 
engine in importance to our industries. Consequently 
the reliability of the service rendered by electric 
motors is a matter of prime interest to the owners and 
managers of industrial plants. 

In the average plant the motor is likely to be 
operated by a man or woman employe who knows little 
or nothing about electrical matters. Misuse of the 
motor and of its starter 1s therefore not uncommon. 
Hence, although the motor is becoming more and 
more a very rugged machine, the abuse it is subjected 
to is occasionally bound to result in troubles develop- 
ing. An armature or field coil may be short-circuited 
or open-circuited; if brushes are used, lack of atten- 
tion to their adjustment and general upkeep may 
cause almost complete failure; the starter or com- 
pensator may be partly burned out by improper oper- 
ation; bearings carelessly lubricated or not attended 
to at all may cause excessive friction, “hot boxes,” 
or actual scraping of rotor and.stator. These and 
other similar tronbles may cause partial or complete 
shutdown of the motor and thus interfere with the 
operation of important machines. The manufacturer 
does not want his machines idle, however, and even 
though motor troubles are not as frequent perhaps as 
those where mechanical drive through shafting and 
ropes or belts all operated from a steam engine is 
used, they are equally vexatious. Unless arrangements 
are made for promptly taking care of motor troubles, 
electric drive is likely to get a bad reputation that it 
does not deserve. Efforts may be successfully made 
to secure a substantially foolproof outfit, but it 
requires some attention occasionally to keep it in 
reasonable operating condition since no machine can 
be expected to keep itself in such condition auto- 
matically. | 


DIFFERENT MeErHops oF PROVIDING MAINTENANCE 
SERVICE. . 


The question thus presented to the owner of the 
factory is, how can the motor and auxiliary starter 
equipment be best given the periodic attention neces- 
sary and the annual or the sudden emergency over- 
haul when required? There are several such methods, 
the chief of which may be classified briefly as follows: 


hJ 


(1) Employ a competent electrician (or a number 
of electricians in case of a large plant) to devote all 
his (or their) time to keeping the motors and other 
electrical equipment in best working condition and 
to make whatever repairs to the same that may be 
necessary. 

(2) Contract for regular maintenance service for 
the motors and accessories with a reliable firm that 
either specializes in such service or includes in its 
organization a department of specialists in keeping 
motors in proper order and in restoring them to such 
condition if they have met with some mishap and need 
more or less general repair. 

(3) Entrust the ordinary maintenance (such as 
oiling and cleaning) to some “handy” man about the 
shop and in case a breakdown of a motor occurs send 
it back to the manufacturer for repairs. 

Various modifications and combinations of these 
methods may be and are being used, but they consti- 
tute the three principal and distinct courses of proce- 
dure that may be followed. 

It is obvious that method (1) has distinct advan- 
tages in that the motors and starters, in fact all the 
electrical equipment of the plant, is under the constant 
care of a man whose entire duty it is to see that the 
equipment is in shipshape order. In this way the 
liability for serious breakdowns and interruption of 
service is minimized and, if a motor should be dam- 
aged by gross negligence of an operator or by pure 
accident, it can be quickly repaired and put back into 
service, provided the electrician has facilities at hand 
for rewinding armatures and fields, truing up com- 
mutators, fixing brush gears, refinishing bearings, etc. 
In quite large plants this method is very generally 
employed. In fact, it is not uncommon to find a special 
electrician’s department with its own well equipped 
repair shop in which a motor can be practically rebuilt. 
if necessary, in relatively short time. In such a plant 
also there will usually be kept spare parts of motors 
and also starters so that delays are reduced to a mini- 
mum. The keeping of extra parts can become a sim- 
ple or very cumbersome matter, however, depending 
on how completely standardized the motor equipmem 
is, for it is evident that 1f there are very many sizes. 
tvpes and makes of motors in use the stock of spare 
parts would not only take up much room but would 
tie up a considerable amount of idle capital. In plants 
where this method is followed the electrician, or his 
crew of assistants, usually also takes care of the lights. 
generators, switchboards, and other electrical equip- 
ment on the premises, and also makes extensions and 
alterations to the entire electrical system. 

Use of method (2) has developed slowly but stead- 
ilv and when the matter is placed in the hands of a 
competent firm the results it gives are extremely 
satisfactory to all concerned. It is based on the same 
principle as is followed by the owner of an automobile 
who has his car kept in trim by an experienced garage 
man who also takes care of all repairs. This method 
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has decided advantages in that the motors are looked 
after at regular intervals by a motor specialist who 
thus keeps them in the best possible condition and 
can foretell when a more or less general overhaul is 
desirable so as to obviate gradually growing depreci- 
ation trom developing into breakdown. This method 
is best adapted to many medium-sized factories and 
to practically all small shops. 

Method (3) is followed largely by small and scat- 
tered shops who either can not or do not want to 
employ a shop electrician and who can not or do not 
know about engaging the services of an organization 
specializing in motor maintenance and repair. Conse- 
quently they trust to luck by having some more or 
less skilled mechanic take care of the motors. When 
serious trouble develops he may mend it, but usually 
fails in the attempt if he does not actually aggravate 
it, so that the only thing left is to send the motor back 
to the manufacturer for repairs. If the manufacturer 
is located nearby, or has a repair shop in the vicinity, 
this is an excellent plan because no one, as a rule, is 
better fitted to repair a motor than the manufacturer 
who produced it, who knows all the details of its 
construction, has the parts available and who 1s most 
cager to restore the motor to service and thus maintain 
the reputation of his product. If the motor manufac- 
turer's plant or nearest repair shop is far away, how- 
ever, the delay involved in sending the motor to him 
and in returning it is likely to be very serious and 
involve too long a shutdown of important machinery. 

From this hasty review it is evident that method 
(2) has a distinct field of usefulness. It does not take 
the place of method (1) which is best suited to large 
industrial plants, nor does it compete with that feature 
of method (3) which calls for sending motors back 
to the manufacturer when he is accessible and agree- 
able to furnishing repair service as speedily as possible. 
Recognition of the utility of method (2), based on 
the excellence of tne results it has rendered under 
proper conditions, has resulted in its steady growth 
of popularity. This in turn warrants some considera- 
tion in that the opinion that this business is a very 
profitable one may lead some electrical men to try to 
engage in it who are not fitted to do so properly. 


GENERAL REQUIREMENTS OF A Motor SERVICE 
ORGANIZATION. 


Before undertaking a motor service business it 
must be remembered that its success is based primarily 
on the service it is capable of rendering and does 
render. “Service” in this case involves not only the 
quality of the work done but also its speed. Both are 
equally important and one without the other will 
result in failure of the venture. It is easy to see, of 
course, that when a motor 1s repaired it must be 
properly done, else the firm’s reputation will be spoiled 
almost before it is established. If the repair though 
well done, is not completed any more speedily than 
by sending the motor to a distant manufacturer’s plant, 
the value of the service rendered is not exceptional 
and the business could hardly develop under such cir- 
cumstances. To back up service the firm must have 
reliability and financial responsibility in order to secure 
the confidence of prospective customers. 

Tack of reliability and service has quickly put 
many firms out of business that had most of the other 
requisites to be mentioned below. It is folly to attempt 
to engage in this highly specialized business unless all 
the features necessary to its success have been given 
due consideration. 

Full knowledge of the principles of operation, 
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design and construction of the various types and 
makes of motors is essential not only on the part of 
the directing head of the concern but also on the part 
of the foremen and the inspectors or estimators who 
call on customers either for regular maintenance work 
or to give a price on proposed maintenance serv- 
ice and occasionally also on special repairs. No one 
can engage in this work properly who does not know 
how different types of direct-current and alternating- 
current motors operate, how they are built and how 
they may frequently be rewound for different voltages, 
frequencies, phases and speeds where it is inexpedient 
to purchase a new machine. 

The workmen who repair, rewind or entirely 
rebuild motors should be well trained in this work 
because, even if under the general care of a well 
trained and experienced foreman or the boss himself, 
many times a special rush job may have to be handled 
while the foreman or boss is occupied on other im- 
portant work. Thus a defect that will not be noticed 
on inspection or test may occur that is likely to bring 
the motor back in a short time. If the organization is 
quite a large one, beginners may be engaged as 
apprentices or helpers, but they should never be 
entrusted with responsible work until they have had 
not only a good shop training but also preferably a 
fair technical training at least as good as that of a 
reliable correspondence school course and better yet 
an evening course with laboratory work in a good 
electrical school. Unfortunately, many chaps who 
have had such courses imagine that they know all 
about motors. They should be thoroughly tried out 
before their confident statements are accepted. 

Shop facilities for handling the work must be 
complete and arranged to secure most efficient results. 
This means a good asortment of lathes and other 
machine tools, equipment for impregnating coils with 
insulating compounds, instruments for testing motors 
both while stationary and while running at various 
loads. Simple hoists of ample capacity must be avail- 
able so that heavy motor frames or rotors can be 
quickly raised without requiring much manual work 
or calling on the whole force to drop their tasks and 
help in a “lift.” The shop should be well lighted 
both by day and in the evening, it should be properly 
heated and ventilated, and should be well arranged 
so as to svstematize and facilitate the work. 

Speed has already been mentioned. It is the 
reason for the last requirements. But speed in the 
shop is of little avail if the shop is so located as to 
involve tedious shipping delays. Selection of a suit- 
able site in an industrial district with excellent ship- 
ping facilities is therefore of great importance. Rail- 
road, electric interurban and other express connec- 
tions should be the best possible. For local deliveries 


. there should be reliable motor trucks, preferably 


equipped with a crane for rapid loading and unloading. 


POSSIBILITIES FOR DEVELOPMENT OF BUSINESS. 


In many cases where electrical contracting firms 
have turned to motor maintenance and repair service 
as a side line at first, they have eventually specialized 
in this work. In fact it is naturally a specialized 
business and works out better when it constitutes the 
principal activity of a concern that may do some elec- 
trical contracting on the side occasionally, than when 
it is the other way about. However, when a very large 
contracting organization sets up a special department 
for this service it may work out quite satisfactorily. 
Whether it shall be a department or the principal 
business of a concern depends,on the-amount of busi- 


398 


ness available, that is whether it is an industrial sec- 
tion and also how much competition there is. It is 
probably better for a contracting firm doing a general 
electrical work to turn over any motor maintenance 
and repair work to a firm specializing in this and have 
the latter reciprocate by turning to it wiring work 
that comes to its notice. Reciprocity and co-opera- 
tion pays. 

Regardless of whether the motor business is the 
main feature or only a department in general electrical 
business, there are opportunities for developing it. 
There are many shops and small factories in which 
no consideration is given to motor maintenance and no 
thought to provision for possible breakdown. The 
value of regular service can be brought home to the 
owners of such shops, especially after some motor 
troubles develop. But some advertising or circular 
letter campaign must be indulged in to call attention 
to the facilities available for prompt motor service 
and impressing the name of the organization on the 
factory owner's mind. In rendering this service atten- 
tion may frequently be directed to improvements in 
the motor wiring or starters, which can be attended 
to when there is a lull in other work. 

Many motor service concerns engage also in pur- 
chase, sale and rental of used motors. These machines 
are frequently rebuilt motors that may have been 
secured at low cost in sadly depleted condition and 
entirely rewound and refinished at leisure, thus 
improving the “load-factor” of the shop and bringing 
in some income. Of course, considerable capital 1s 
tied up in this branch of the business and it should 
not be undertaken unless ample resources can be 
secured. 

The foregoing are a few general comments on this 
business, which has become well established and con- 
stitutes an important economic service in the electrical 
industry. To give a better idea of what facilities are 
available in typical organizations engaged in this work, 
we will publish in successive issues illustrations and 
brief articles descriptive of plants specially equipped 
for it. 


BROOKLYN CONTRACTORS TO TAKE PART 
IN ENGINEERING SHOW. 


Louis Kalischer in Charge of Combined Electrical Exhibit 
to Be Held in April. 


One of the most important and interesting exhibits 
in connection with the 1919 annual exhibit of the 
Brooklyn Engineers’ Club promises to be that of the 
Long Island Electrical Contractors’ Association. The 
exhibition is to be held at the Twenty-third Regiment 
Armory, Brooklyn, during the week commencing 
April 28. 

The contractors’ exhibit is in charge of Louis 
Kalischer, of Brooklyn, past president of the associ- 
ation and one of the most prominent personages in 
the electrical contracting field. Under his leadership, 
the association has secured 2500 sq. ft. of floor space 
and will shortly begin the erection of an immense and 
interesting exhibit in this space. It 1s to be the only 
electrical exhibit held in connection with the show 
and will include, in addition to the exhibits by the 
members of the Association, those of the Brooklyn 
Edison Co. and numerous prominent manufacturers. 

In securing this large space in what is generally 
conceded to be the greatest industrial event ever held 
in Brooklyn, Mr. Kalischer and his associates are very 
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fortunate and are to be complimented on the keen 
foresight which was displayed in contracting for the 
space While the whole undertaking was in an embryo 
state. The combined exhibit, as planned, will include 
a display of a selected list of electrical appliances as 
applying to industrial activities. It is formed to permit 
the various industries to view the last word in safety 
apparatus, motor appliance and special fittings as well 
as every accessory in an electrical sense and the latest 
improvements in every electrical device. The exhibit 
will be attended each day by members of the associa- 
tion amply supplied with literature and important data, 
representatives of various companies directly and indi- 
rectly associated as well as several of the prominent 
engineers who will be there to answer questions that 
might enlighten the public or trade. 

Mr. Kalischer, who is the owner of the largest elec- 
trical contracting business in Brooklyn, is a prominent 
figure in national contracting affairs and a brief outline 
of his career may be of interest. A firm believer in 
the Goodwin plan, he has been very active in introduc- 
ing it in various sections of the country in co-operation 
with Mr. Goodwin. 

He is a native of Brooklyn and entered the electri- 
cal field in 1890. He has had a wide and varied expe- 
rience and in the early years of his career found time 
to finish courses at Pratt Institute and the Cooper 
Union in addition to his efforts expended during the 
day time. 

His activities have carried him far, for he has been 
connected as directing engineer and installed plants 
throughout the country. He entered the electrical 
contracting business in 1906. He is associated in 
either an official or membership capacity with most of 
the clubs or associate organizations in Brooklyn and 
the surrounding territory, and still finds time to show 
an interest in civic and charitable work. At present he 
is also acting as consulting engineer for the Newman 
& Carey Subway Construction Co. in the construction 
of the Nostrand avenue subway in Brooklyn.. 

Some of his immediate connections include the 
National Flectrical Contractors’ Association, as mem- 
ber; past president of the Electrical Contractors’ 
Association of Long Island; past president of the 
Kilowatt Club of Brooklyn, chairman of the advisory 
board of the Electrical Contractors’ Association of 
Greater New York, chairman of the Metropolitan Dis- 
trict of the New York State Association of Electrical 
Contractors and Dealers; member of the Brooklyn 
Engineers’ Club and the Brooklyn Chamber of Com- 
merce; chairman of the Contractors-Dealers’ Division 
of the Electrical Industries Committee of the Third 
and Fourth Liberty Loans of Greater New York: 
member of the New York Electrical Society, the Wil-- 
liamsburg Luncheon Club, the Watt Hour Club, and 
member of Henry D. Woodworth P. S. Association, 
No. 17; chairman of the Electrical Section of the 
Brooklyn Engineers’ Industrial Association; contrac- 
tors’ representative of the Joint Committee of Lamp 
Distribution for Greater New York; director of the 
Unity Club of Brooklyn, the Anawanda Club of Brook- 
lyn and the B. P. O. Elks, No. 22, of Brooklyn; trus- 
tee of the Hebrew Orphan Asylum of Brooklyn: 
represented the Tong Island contractors at the 
national convention at San Francisco in 1916 and New 
Orleans in 1917. 

He also drew up the original draft of the electrical 
contractors’ license law now enforced in New York 
City, in collaboration with the city authorities. As 
chairman of the Contractor-Dealers’ Division of the 
Electrical, Industries Committeecof the Third and 
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Fourth Liberty Loans, Mr. Kalischer appointed sub- 
committees representing the Kilowatt Club of .Brook- 
lyn and the Watthour Club of Queens, and the elec- 
trical contractors’ interests of the metropolitan district, 
including the Electrical Workers’ Union, of which he 
was a member and statistician for 12 years. The full 
committee’s efforts yielded well over $9,000,000 in 
subscriptions, and they secured the only flag in the 
United States bearing twenty-one stars, which repre- 
sent a 50% increase for their branch of trade. 


WIRING CHART FOR 110-125-VOLT HOUSE 
LIGHTING. 


Chart Enables Instantly Finding Proper Wire Size to Get 
Proper Lamp Voltage Throughout a Large House. 


A very convenient wiring chart for determining the 
proper wire size for use on circuits of 110-125-volt 
country home lighting systems has just been prepared 
by the Engineering Department of the National Lamp 
Works of General Electric Co. The steady demand for 
the low-voltage (28-32 volts) wiring chart for country 
homes, distributed in July of last year, and reproduced 
in the July 13, 1918, issue of ELECTRICAL REVIEW, 
shows that the information contained theron is valu- 
able and conveniently arranged. For this reason, the 
chart for the 110-125-volt systems is designed along 
the same lines. However, to aid in distinguishing the 
two charts, the new one is differently colored. l 

Although prepared especially for country house 
lighting circuits, this chart is of value in determining 
the wire size in any building or small group of buildings 
where simple circuits are to be laid out to consider- 
able distances or fairly heavy leads are to be handled 
at moderate distances, all to be served without ob- 
jectionable voltage drop in the conductors. Ordinarily 
No. 14 B. & S. copper wire is entirely satisfactory for 
the usual lighting loads of the house itself. However, 
where the product of the load, in watts, and the length 
of the single wire, in feet, exceeds 45,000, it is neces- 
sary to use No. 12 wire or larger, as shown in the 
chart. 

This chart is based on a maximum limit of 5 volts 
drop in any circuit. To find the proper wire size for 
a load of 600 watts at a distance of 250 ft., for in- 
stance, (which.requires 500 ft. of single wire) fol- 
low the 600-watt line horizontally across the chart 
until it intersects the 500-ft. vertical line. The inter- 
section Hes in the No. 12 zone, showing that No. 12 
wire must be used. In the same way find the wire size 
for any other combination of load and distance. For 
outdoor runs between the house where the plant is lo- 
cated and outbuildings, it 1s usually advisable to use 
at least No. 12 wire so as to have sufficient mechanical 
strength. | 

In connection with the high and low-voltage sys- 
tems, it should be noted that there is a fundamental 
difference between the two designations, 28-32-volt 
lamps and 110-125-volt lamps. In the first instance, 
a single class of lamps. any one of which is designed 
to operate on any voltage within the range indicated, 
is referred to: but, in the latter case, there is a differ- 
ent lamp for each individual voltage between 110 and 
125 volts. While the characteristics of all the lamps 
in this range are such as to allow of their being 
grouped together for many purposes, as in the wiring 
chart just prepared, it should be remembered that a 
[10-volt lamp is to be burned only on a 110-volt cir- 
cuit; a i15-volt lanp on a 115-volt circuit, or, in gen- 
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eral, each lamp only on a circuit of the voltage for 
which that lamp was designed. 

As indicated above, the information on the chart 
for 110-125 volt systems may be used for all voltages 
within the range. Either chart may be obtained on 
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request from the Engineering Department, National 
Lamp Works of General Electric Co., Nela Park, 
Cleveland, Ohio. 


GENERAL ELECTRIC ‘COMPANY AN- 
NOUNCES NEW WIRING DEVICE 
PRICE SCHEDULE. 


List Prices Are Doubled and New Schedule of Discounts 
Established. 


A new price schedule affecting the entire line of 
General Electric wiring devices, except enclosed fuses 
and some similar material, was announced under date 
of March 1. 

During the active period of the war, when costs 
advanced very rapidly, the easiest way to accomplish 
each advance in prices was to reduce discounts. This 
resulted in a most unsatisfactory method of figuring 
net prices on many lines, necessitating, as it did, in 
many instances, selling wiring devices on a list-plus 
basis. There is no indication that costs will be sufh- 
ciently reduced, for some time to come, to warrant 
the continuing of this present unsatisfactory method 
of pricing. 

The company decided that the only way immedi- 
ately to remedy this, without making present catalogs 
obsolete, was to declare practically all list prices 
doubled and establish a new schedule of discounts 
from these doubled lists which gives the same net 
prices as are now in effect. 


The Electrical Contractors’ Association of Kansas | 
City. Mo., held its monthly session on Feb. 25, at the 
Kupper Hotel. The full attendance and the interest 
in discussions indicated the earnestness of members 
in the organization’s work.. The new code and prob- 
lems of labor were discussed. 
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Connecting Plug to Fit Round or Flat Terminals of Heat- 
ing Appliances—Convenient Waterless Electric Glue Pots 


A Plug That Fits All Heating 
Devices. 


In spite of efforts by a committee 
of the National Electric Light Asso- 
ciation to secure standardization of 
the terminal contacts of electric heat- 


Full-size View of Interchangeable Plug 
for Connecting to Any Make of 
Common Heating Device. 


ing devices, the manufacturers of 
these useful and popular appliances 
still make these terminals of many 
special types so that it is impossible 
to interchange the connecting cords 
that are usually furnished with each 
device unless all the appliances that 
are to be used are made by the same 
manufacturer. „This has resulted in 
inconvenience to those who are liberal 
users of electrical appliances and who 
would be glad to secure unlimited in- 
terchangeability of cords. 

To meet this growing need the Red- 
top Electric Co., Inc., 8 West 19th 
street, New York City, has placed on 
the market an interchangeable plug 
that can be used with any of the nu- 
merous makes of electric flatirons, 


End View and Partial Section of Case. 


toasters, percolators, tea urns, table 
stoves, room heaters and other port- 
able household heating devices. This 
plug is known as the “Fitzall” plug. 
Its bady is made of a black heatproof 
insulating composition that is knurled 
on the sides and highly polished. The 
secret of the success of this device is 
in the construction of the contact dips 
which are shaped so as to make and 


maintain perfect contact on either flat 
or round terminals. From the accom- 
panying sketch showing the mouth of 
the dip it is seen that one side has a 
rounded surface so as to engage any 
round terminal, while the other is 
flat in order to engage any flat ter- 
minal. One of the two sides of the 
dip is made of spring brass and is so 
formed as to preserve its resiliency 
indefinitely, thus insuring continued 
perfect contact after long use. Lib- 
eral contact surface is provided. 

This plug is very easily wired to the 
cord. Only three screws need be re- 
moved to open the case in the middle. 
There are no loose nuts as threaded 
metal bushings are molded into one 
half of the case. The opening where 
the cord emerges from the case has 


---- 


Mouth or Front View of 
Contact Cilp at Top— 
Side View of Clip Be- 
low. 
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well rounded, smooth edges which can 
not fray the covering of the cord and 
do not require the customary protect- 
ing spring. The casing is durable and 
not nearly so fragile as a porcelain 


plug. 


Dry-Type Electric Glue Pots for 
Home and Shop Use. 


Electrically heated glue pots have ad- 
vantages possessed by no other method 
of heating glue. There is no smoke, no 
soot, no flame and no gas or steam pipe, 
only a clean dry-type glue pot having 
a flexible cord to connect it to the lamp 
socket. Electrically heated glue pots 
without a water bath or water jacket 
have been demonstrated by practical ex- 
perience to be far superior in every re- 
spect to the old wet-type glue pots. It 
has been proven that as long as the 
input to the electric heater is such that 
the glue pot is kept at the proper work- 
ing temperature, the best results are 
obtained. 

There are many distinct advantages 
and points of improvements of the new 
dry-type glue pots over all other forms 
of heating glue. Among the most im- 
portant are: 

(a) There is no water bath and there- 
fore no water to exaporate and cause 
the heater to burn out and burn the 
glue. 

(b) The dry-type pot has a single- 
heat constant-input heater; there: is-no 
need in having two heats, “high” and 


Westinghouse Dry-Type 


“running” and the temperature is con- 
stant for continuous operation. 

(c) The necessity of continual addi- 
tion of water to a water bath is done 
away with and the inconvenience and 
sloppiness of the wet bath are therefore 
eliminated. 

(d) The new dry glue pot is more efh- 
cient because none of the energy is re- 
quired to heat a water bath before the 
glue is heated 

(e) The dry glue pot saves time since 
the glue is heated directly and there is 
no water bath to be heated first. 

In the new dry-type glue pot the 
spun-copper glue vessel fits snugly into 
the sheet-steel outer jacket in such a 
manner as to make good thermal con- 
tact with the heating element, which is 
an integral part of the sheet-steel bot- 


Glue Pots. 


tom plates. An extra sheet-steel plate 
is placed underneath the heating ele- 
ment with a dead-air space between: 
this keeps the heat generated in the 
heating element from being conducted 
downward from the pot. 

The heater resistance is so designed 
that it takes just the proper -electrical 
input to maintain the glue at the cor- 
rect working temperature when the pot 
is operated continuously. As a conse- 
quence whether the glue is being used 
or not, there is positively no danger of 
overheating. Tests have shown that 
with the dry-type glue pot it takes ap- 
proximately 15 minutes to heat the glue 
to a sufficient temperature to be used. 

In the up-to-date home a small-sized 
glue pot will be found a very convenient 
article. Furniture, picture frames and 
other articles are continually coming 
loose and broken, and prompt applica- 
tion of glue would save many a trip to 
the repair shop. The wideawake boy is 
also a frequent user of glue at his base- 
ment work bench. The dry-type glue 
pot in the pint size is a very convenient 
and ideal appliance for such purposes. 
as it may be heated without any muss or 
inconvenience by simply connecting the 
attachment plug to a lamp socket and 
turning on the current. A one-pint glue 
pot. made by the Westinghouse Flectric 
& Manufacturing Company, East Pitts- 
burgh, Pa., is rated at 60 watts or 110 
volts. There are two other sizes manu- 
factured: the, quart and 4-quart sizes. 
rated at 80 and>140 watts, respectively. 
These latteryare for shop use. 
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Bates Expanded Steel Truss Ships Factory to [taly—Elec- 
tric Storage Battery Holds Sales Convention— Catalogs 


Betts & Betts Corporation, New 
York, has issued Transformer Bul- 
letin 125, which illustrates and de- 
scribes in a brief and comprehensive 
manner B & B low voltage transtorm- 
ers. These are standard 100-150 volts, 
60 cycles and are furnished for alter- 
nating current only. Another circular 
(Bulletin 128) features B & B re- 
ñllable fuse plugs, patents on which 
are now pending. 


Walker Vehicle Co., New York, 
Boston and Chicago, recently issued a 
4)-page catalog (No. 19), which has 
ior its subject Walker trucks and trac- 
tors, the balance drive electric for 
road use, and embodies a conserva- 
tive statement of facts on. electric 
truck compiled by large neutral truck 
users, and briefly explains definite 
economic reasons by cost figures for 
the great economy of this drive. The 
two-page ifitroduction contains “The 


Walker Truck Story for Busy Men” | 


which points out the superiority of 
the electric over the gasoline truck. 
The greater part of this book is de- 
voted to handsome illustrations of 
the Walker truck in use, representing 
practically every line of business. In 
addition an index of concerns using 
Walker trucks and descriptions, speci- 
hcations, etc., are given. 

S. J. Stewart (Electric), New Or- 
leans, 3a., will celebrate this month 
its twentieth anniversary of success- 
ful operation in the electrical field. 
This establishment which had its in- 
ception in the woodshed of the early 
home of its owner, in March, 1899, 
has steadily grown until the business 
now occupies a four-story building in 
one of the busiest streets in New Or- 
leans. It has reached the stage where 
the present four-story building has 
not sufficient space to care for its con- 
Stantly increasing business. Not only 
has Mr. Stewart kept abreast of the 
times 12 the installation of new ap- 
paratus in his up-to-date shop wherein 
electrical apparatus is made over to 
equal new, but he has invented and 
perfected many of the devices used 
in the establishment, until it has 
reached .the stage of perfection 
that it not only equals any shop 
in the way of thoroughness of 
equipment. but supersedes many 
in the southern territory. The busi- 
ness oi rebuilding and repairing elec- 
trical equipment required twenty 
years of tenacity and unwavering 
optimism through the many vicis- 
sitides and discouragements which 
almost every business experiences 
and which many are unable to over- 
come, but S. J. Stewart (Electric) 
has reaped the fruits of its labor and 
is enabled to celebrate its twentieth 
anniversary of business success in the 
electrical field and claim the reputa- 
tion of heing one of the largest of its 
kind in the South. 


Davis Slate & Manufacturing Co., 
Chicago, recently completed arrange- 
ments for the equipment of a modern 
slate factory at Toronto, Canada, 
which will enable the company to bet- 
ter serve its constantly increasing 
number of customers in the Dominion. 
A. H. Winter Joyner, of 100 Welling- 
ton street, Toronto, has been appoint- 
ed Canadian sales manager, and 
William Wright, of Toronto, superin- 
tendent of production. 


Chicago Pneumatic Tool Co. has 
established a general Pacific Coast 
sales office and stock display quarters 
at 175 First street, San Francisco, 
where B. H. Tripp is in charge as Pa- 
cific Coast manager. Branch offices 
under Mr. Tripp’s supervision have 
been opened at Los Angeles, Portland 
and Phoenix, and the plans contem- 
plate opening a branch in Seattle ata 
later date. Under this arrangement the 
company’s Pacific Coast business will 


be handled directly through its own 


offices. It is likewise a move to ef- 
fect greater expansion in that section, 
including the handling of export trade 
with the Orient and the west coast of 
Central and South America. 


Bates Expanded Steel Truss Co., to 
aid in the reconstruction of Europe, 
has during the past week shipped to 
Italy a duplicate of its plant at 
East Chicago. The shipment, com- 
prised 340,000 pounds of specially 
built machinery, motors and tools, 
represents the first big contribution 
of enterprise and money by Chicago- 
ans toward the reconstruction of the 
devastated areas abroad, and will be 
of valuable assistance in the revival of 
the nation’s industries. Italian engi- 
neers, who signed the contracts under 
which the Societa Ilva, the govern- 
ment controlled steel corporation of 
Italy, advanced $400,000 for the estab- 
lishment of the plant in Italy. The 
transplanted Chicago factory will 
make steel poles to carry electric 
power wires, and will be a great asset 
in the development of Italy’s water 
power resources, which has been re- 
tarded »ecause of the absence of suit- 
able wood on which to string wires. 
When the war broke out A. J. Bates, 
a veteran engineer, and his three sons 
were bringing to perfection the idea 
of an expanded steel pole or one 
piece truss. His plant in the Calumet 
region housed two remarkable ma- 
chines which the elder Bates had con- 
ceived and built. consisting of a ro- 
tary shears with 12-it. wheel knives 
and a big expanding machine. Mr. 
Bates zan long pieces of steel, rolled 
“I” shape through his shears, cutting 
them at certain spots. heated them, 
and then expanded them in his ex- 
panding machine so that they had the 
proper truss strength. The factory 
was called upon for some poles for 
war emergencies, and when Italians 


heard «bout them, Rinaldo Negra, an 
engineer, was sent to Chicago, fol- 
lowed by other engineers. The Ital- 
ians approved the idea and entered 
into negotiations for the establish- 
ment or a duplicate of the Bates fac- 
tory in Italy at the conclusion of the 
war. Many war priorities made it 
impossible for the company to obtain 
much of the material for the machines 
that had to be built. Walter A. Bates 
finally solved the problem and then 
proceeded to build the machines need- 
ed for the Italian plant. Walter A. 
Bates will have charge of the plant 
at Savona, Italy, and will sail for 
Italy about March 15. 


Trumbull Electric Manufacturing 
Co., Plainville, Conn., manufacturer 
of Circle T switches, is distributing 
Bulletin No. 2 illustrating and describ- 
ing “Safety Service” externally oper- 
ated switches, and lists numerous im- 
portant additions to this line. Among 
these are no fuse switches, single and 
double throw: fusible switches, double 
throw: 400-600 ampere switches in 
various poles, “Straight Thru” motor 
starting switches with under voltage 
release coil or with hand release, and 
motor reversing switches. The bul- 
letin emphasizes very strongly the 
importance of the switch and points 
out the salient features in “Safety 
Service” switches. Conveniently lo- 
cated in the back part of the publica- 
tion is a table of dimensions of fusible 
“Safety Service” switches and boxes, 
also an index to catalog numbers. 
Copies of this bulletin will be furn- 
ished upon request. 


Pittsburgh Furnace Co., Pittsburgh, 
Pa. and Milwaukee, Wis., manufac- 
turer oi electric arc furnaces, has 
published in pamphlet form an article 
entitled “The Electric Furnace in the 
Steel Industry,’ by W. E. Moore, a 
prominent engineer of Pittsburgh, 
Pa. The author discusses the vari- 
ous methods employed in the produc- 
tion of steel for the foundry, 
enumerating their particular advan- 
tages and objections, and reviews the 
notable strides of the electric furnace 
in steel foundry industries where 
castings of small and medium size 
are made. Electric steel which, com- 
mercially, was introduced less than a 
decade ago, has made its greatest ad- 
vance since 1917 and is constantly 
gaining in popularity. A detailed de- 
scription of the Pittsburgh electric 
furnace is entered into and the text 
clarified by diagrams and other illus- 
trations. An interesting table of com- 
parative cost data is given, which 
shows present day overating costs for 
converter steel and electric steel. 
Numerous illustrations of installa- 
tions are included with testimonials 
hearing evidence of the excellent re- 
sults obtained from the Pittsburgh 
electrig furnace. 
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Railway & Industrial Engineering 
Co., with works and main offices at 
Greensburg, Pa., in a letter recently 
sent to its customers, advises that its 
business has been readjusted from a 
war to a peace basis and the company 
is again in a position to take care of 
demands for “R. & I. E. Service,” 
which has met with widespread favor 
in the past. The company solicits 
inquiries for Burke horn gap 
switches; Burke lightning arresters: 
outdoor substations, steel towers and 
horn gap equipment for any need. 
This company is a pioneer in its field 
with years of specialized experience 
in the designing and building of out- 
door substations for all voltages and 
capacities, and is able to render very 
eficient service in its field. It offers 
its co-operation to customers, fur- 
nishing drawings, its recommenda- 
tions and costs on outdoor substa- 
tion work and will assist in connection 
with details of this work. 


The Meachem Gear Corporation, 
Syracuse, N. Y., has incorporated for 
the purpose of taking over from the 
New Process Gear Comporatiod, the 
manufacture of New Process rawhide 
pinions and for the general manufac- 
ture of gears of all kinds. The fol- 
lowing are the officers of the new 
corporation: T. G. Meachem, pres- 
ident; T. W. Meachem, vice-presi- 
dent; G. W. Wood, secretary, and J. 
F. S. Meachem, treasurer. The com- 
pany is incorporated for $300,000 and 
has purchased a three-story building 
at 411-415 Canadal street, Syracuse, 
N. Y., which will be devoted ex- 
clusively to the manufacture of gears. 
The organizers of this company are 
those who owned and controlled the 
New Process Gear Corporation and 
the New Process Raw Hide Co. for a 
period of 30 years. Associated with 
the Meachems on the staff of this 
concern are George W. Wood, secre- 
tary and superintendent, and H. W. 
Kiddle, assistant superintendent, who 
was in charge of the manufacture of 
rawhide and the rawhide pinion de- 
partment of the old company. The 
plant recently purchased has been re- 
modeled and began operations on 
March 1, at which time it took over 
the rawhide pinion business, the hide 
plant ıt 811 Free street, Syracuse, and 
all raw material and uncompleted or- 
ders pertaining to this branch of the 
business. The company will also en- 
gage in the manufacture of a complete 
line of cut metal gears for mills and 
factories of all kinds. 
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Jeffery-Dewitt Insulator Co., Hunt- 
ington, W. Va.. manufacturer of high 


grade high-tension insulators, has 
appointed the Baker-Joslyn Co., of 
San Francisco, Los Angeles and 


Seattle, as its sales representatives in 
the West. A complete stock of J-D 
suspension insulators and accessories 
will be carried at all three warehouses 
to adequately serve the needs of its 
western users. 


Morse Chain Co., Ithaca, N. Y., has 
prepared the fourth of its series of 
publications “A Chain of Evidence” 
devoted to applications of Morse 
Chains for small power drives (No. 
16), and deals with drives between 
15 and 100 hp. It contains a detailed 
description of the Morse Chain and 
discusses its characteristics and ad- 
vantagcs which may be summarized 
as follows: Positive speed ratio be- 
tween driving and driven shafts, with 
the added feature of flexibility; 9814% 
to 99% sustained efficiency; quietness 
at high speeds; convenience of appli- 
cation; great reliability and long life 
and low upkeep cost. The bulletin 
is profusely illustrated with excellent 
views of typical installations of the 
Morse silent chain, which are indic- 
ative of the extensive field covered 
by this drive. An information card 
for prospective users as well as a 
table of data to be used in the design 
of Morse silent chain drives are ap- 
pended. 


The Electric Storage Battery Co., 
Philadelphia, Pa., recently concluded 
its five-day “Victory” sales conven- 
tion, which was held at the Bellevue- 
Stratford Hotel in Philadelphia. The 
officers of the company, the sales 
managers from its branch offices 
throughout the country and the heads 
of departments were in attendance. 
Plans were discussed and formulated 
at all of the daily sessions to meet 
the increased demand for the com- 
pany’s batteries for commercial pur- 
poses. The company’s activity in war 
work, consisting of the supplying of 
batteries in large quantities to the 
United States Government, to a large 
degree ceased with the signing of the 
armistice. This release from war 
work again places the company’s fac- 
tory on a peace working basis so that 
the battery requirements of varied 
industries can be promptly cared for. 
All of the company’s products: the 
Chloride accumulator, the Tudor ac- 
cumulaior, the Exide, Hycap-Exide, 
Thin-Exide, and Ironclad-Exide bat- 
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teries are once 
commercial use. 

A “Victory” banquet at the Ger- 
mantown Cricket Club closed the con- 
vention. 


Wilson Welder & Metals Co., Inc., 
New York, has prepared_a very inter- 
esting publication entitled, “Repair of 
the Gerrhan Ships,” which records the 
biggest welding repair job in the his- 
tory oi the world. One of the most 
interesting facts brought out is that 
by plastic-arc welding approximately 
288,780 zross tons of interned German 
ships, which had been damaged were 
reclaimed and repaired. This tonnage 
was supposed beyond repair by Ger- 
man crews to prevent its use by 
the United States for transport pur- 
poses. The damage to the vital parts 
of these ships was of such staggering 
proportions that it seemed practically 
useless to expect that repairs could be 
made inside a year and a half. How- 
ever, American ingenuity and engi- 
neering ability overcame the difficulty 
by devising a new and better method 
than formerly employed, namely, Wil- 
son plastic-arc welding and at the 
end of five and one-half months these 
ships were once more sailing the seas, 
effecting an economy of $20,000,000. 
Part of the annual report of Secretary 
of the Navy Daniels for the year end- 
ing Dec. 1, 1918, is included. In re- 
ferring to the repair of these German 
ships, Secretary Daniels emphasizes 
the efficiency and unprecedented suc- 
cess of electric welding, and further 
states ‘hat not only was an economy 
of $20,000,000 effected but the trans- 
port of at least 500,000 troops to 
France made possible, which was of 
paramount importance in the prosecu- 
tion of the war. Another section of 
this publication is devoted to an arti- 
clé by Capt. E P- Jesion: U. S.-N, 
stressing the part electric welding 
played in repairing damaged ships. He 
discusses the method of repair, speed 
of the work and cites as a typical in- 
stance the case of the Vaterland, now 
called the Leviathan, on which remark- 
able feats were accomplished. Some of 
the damage doné to the machinery of 
the various ships is depicted and il- 
lustrations shown of the vessels in 
their present state. A table is included 
which gives the German ships re- 
paired by the Wilson plastic-arc weld- 
er, their present American names, in- 
dicated horsepower, gross tonnage 
and class. A detailed description of 
this system of welding is offered in 
conclusion. 


more available for 


Group of Officials, Department Heads and Sales Managers at 


Convention of The Etectric Storage Battery Co. 


March, 8, 1919. 
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EASTERN STATES. 


Athol, Mass.—An appropriation of 
$9500 has been approved by the Town 
Council to provide for street-lighting 
purposes during 1919. 


Spencer, Mass.—In its annual bud- 
get for 1919, an appropriation of 
35000 to provide for the street-light- 
ing sys.em during this period was ap- 
proved by the borough officials. 


Worcester, Mass. — Worcester 
Electric Light Co. has recently in- 
augurated a house wiring campaign, 
using space in the local dailies. In 
its anncuncements it is set forth that 
“No income is too small to aftord 
electric light.” The company points 
out that electric light rates are now so 
low and the cost of wiring so rea- 
sonable that no one can afford to be 
without this modern household neces- 
sity. 

Providence, R. I.—Revere Rubber 
Co. has awarded a contract for the 
construction of a new transformer 
building at its plant. The Cruise & 
Smiley Construction Co., Paw- 
tucket, is the contractor. The com- 


pany recently completed plans for the 


construction of a new boiler house. 


Alfred, N. Y.—The council is plan- 
ning ways and means to secure elec- 
tric lighting. Address town clerk. 


Albany, N. Y.—The Public Service 
Commission has granted approval to 
the merger of the Buffalo General 
Electric Co. with the General Trans- 
mission Co., Buffalo. 


Albion, N. Y.—Flora P. Daniels, 
superintendent of the New York 
State Western House of Refuge of 
Women. has made application to the 
State Legislature for an appropriation 
of $10.600, to provide for the installa- 
tion of new heating lines, equipment. 
etc., at the institution. 


Batavia, N. ¥.—There is consider- 
able talk of forming a company to fur- 
nish electric lights at Alfred. Address 
F. H. Ellis. 


Bath, N. Y.—The board of man- 
agers of the New York State Soldiers’ 
& Sailors’ Home has petitioned the 
Legislature for an appropriation of 
$24,000 to provide for the installation 
of new electrical connections in the 
institution, and $89,200 for new heat- 
ing plant, equipment, etc. S. M. Mo- 
ran is superintendent. 


Bay Shore, L. I., N. Y.—A large 
quantity of electrical equipment will 
he required in connection with the 
construction of a group of ice manu- 
facturing buildings, including boiler 
and engine plant, etc.. to be erected 
hy a new company now being organ- 
ized by Arthur L. Kelly and Wesler 
M. Oler, Jr, connected with the 
Knickerbocker Ice Co., New York. 
The proposed plant, plans for which 


are now in course of preparation, is 
estimated to cost about $100,000. 


Binghamton, N. Y.—Negotiations 
have been completed between 
Achilles Rubber & Tire Co. and the 
Binghamton Light, Heat & Power 
Co. for the furnishing of electric 
power io the amount of 200 hp. for 
the operation of the new plant of the 
Achilles company. It is proposed to 
have a daily capacity of about 300 
tires and 300 inner tubes. 


Brooklyn, N. Y.—Bureau of Yards 
and Docks, Navy Department, has 
taken bids for the construction of a 
large new stack at the boiler plant at 
City Park Barracks. The work is 
estimated to cost $15,000. 


Geneseo, N. ¥Y.—The board of trus- 
tees has had plans prepared for the 
installation of two new pumping units 
at the power plant at Conesus Lake, 
to be electrically operated, to provide 
for increased capacity. Contract for 
the work has been awarded to the 
Livingszon-Niagara Power Co., which 
concern will make extensions in its 
transmission line from Lakeville to 
Conests Lake. 


Lockport, N. Y.—Lockport Hy- 
draulic Race Co. has had plans 
prepared for extensive work at its 


local site, including the erection of 
a large hydraulic electric power plant 
and a number of industrial buildings, 
the installation of power machinery 
and other electrical equipment, with 
auxiliary apparatus. Charles E. Dick- 
inson :s president. 


New York, N. Y.—Considerable 
new electrical equipment will be re- 
quired in connection with alterations 
and improvements being made in the 
old Stewart building, Broadway and 
Chambers street. to be occupied by 
Frank A. Munsey as a printing plant. 


New York, N. Y.—Fire recently 
damaged considerable of the stock. 
machinery, patterns, etc., at the plant 
of the Dubilier Condenser Co., 217-19 
Centre street, manufacturer of con- 
densers and other electrical apparatus. 


Ogdensburg, N. Y.—The board of 
managers of the St. Lawrence State 
Hospital is planning for the installa- 
tion of additional boiler equipment 
at the institution to increase the pres- 
ent capacity, to cost about $65,000, 
and new mechanical laundry equip- 
ment to cost $3000. Requisition will 
be made to the State Legislature, Al- 
bany, for appropriations tor these 
amounts to cover the work. R. H. 
Hutchins is superintendent. 


Richmond Hill, L. I. N. Y.—The 
Richmond Hill Business Men's Asso- 
ciation has inaugurated initial steps 
for the formation of an independent 
electric light company to operate in 
the Richmond Hill section. A com- 
mittee of six has been appointed to 


the | 


investigate the project, as to its feasi- 
bility, ctc. At the present time serv- 
ice is iurnished by the New York & 
Queens County Electric Light & 
Power Co. 


Rochester, N. Y.—Plans are under 
consideration by the Rochester State 
Hiospital for the erection of a new 
addition to the power plant at the in- 
stitution, to cost about $72,000. 


Utica, N. Y¥.—In connection with 
extensive improvements planned by 
the Utica State Hospital at the insti- 
tution, the board of managers has 
made application to the State Legis- 
lature for appropriations of $10,000 for 
improvements in the boiler plant and 
engine room, and $2500 for the in- 
stallation of a new electric lighting 
plant. H. L. Palmer is superintend- 
ent. 


Bordentown, N. J.—The city has 
coinmenced the installation of new 
motors, electrical appliances, etc., at 
the municipal pumping station at 
Asay Springs, White Horse, to re- 
place the present steam-operated 
equipment. The work is estimated to 
cost about $15,000. Power for oper- 
ation will be supplied by the Public 
Service Corporation. 


Dover, N. J.—New Jersey Power & 
Light Co. is negotiating with Louis 
Sacks, Inc., Newark, operating a foun- 
dry at Boonton, for supplying addi- 
tinal eiectric power for increased 
operations. 


Harrison, N. J.—General Electric 
Co., Sussex street, has commenced the 
construction of a new addition to its 
power house between Bergen and Sus- 
sex streets. Salmond Brothers, 526 
Elm street, Arlington, are the con- 
tractors. The company has also had 
plans prepared for the erection of a 


new building, about 94x98 ft., at its 
works at Ampere. ; 
Hopewell, N. J.—The Borough 


Council has had plans prepared for 
the installation of an additional 
pumping unit at the municipal water 
works, air compressor equipment and 
other apparatus. 


Jersey City, N. J—Union Terminal 
Cold Storage Co., Montgomery street, 
has had plans prepared for alterations 


and extensions to the boiler plant at 


its works at 223-3] Provost street. 


Keyport, N. J—American Railways 
Co. has had plans prepared for the 
installation of new boiler equipment 
at its ioral works. 


Lake Denmark, N. J.—Bureau of 
Yards and Docks, Navy Department, 
has completed plans for the installa- 
tion of a new lighting system at its 
local site. The work is estimgted to 
cost $50.000. 


Pompton Lake, N.J.—The Borough 
Council has inangurated construction 
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work for the proposed addition to its 
hydroelectric power plant. 


Succasunna, N. J.—Roxbury Town- 
ship Committee is arranging with the 
New Jersey Power & Light Co. for 
supplyi:g electric energy for the oper- 
ation »f the electric street-lighting 
system of the Township, comprising 
Succast-nna, Kenvil, and Ledgewood. 


West Hoboken, N. J.—Commercial 
Electric Lamp Engineering Co. has 
filed notice of authorization to oper- 
ate at 523 Angelique street. for the 
production of electrical specialties. 
John Baach, 925 Van Wagenen place. 
New Durham, and S. Greene, 38 
Thorne street, Jersey City, head the 
company. 


Allentown, Pa.—The city is plan- 
ning for the installation of new boiler 
equipment in the Harrison building. 
Bids have recently been taken and 
contract awarded for electric wiring, 
etc.. in this building, the W. H. Tay- 


lor Co., Harrisburg, being the con- 
tractor. 
Chester, Pa—Senator Eyre, of 


Chester, has introduced a bill in the 
Senate authorizing motor power com- 
panies which own the entire capital 
stock or any street railway to acquire 
the corporate powers, franchises, etc., 
of the railway company. 


Harrisburg, Pa.—An ordinance has 
been introduced in the City Council 
providing for the removal of all poles 
and overhead wires of telephone 
companies from Front street to the 
eastern line in Walnut street. 


Hershey, Pa.—Hershey Chocolate 
Co. has completed plans for the erec- 
tion of the proposed new factory and 
power plant addition to its works. It 
is proposed to inaugurate construc- 
tion work at an early date. 


Philadelphia, Pa.—The city is ar- 
ranging preliminary drafts for the 
leasing of the new high-speed lines, 
now in course of construction, to the 
Philadelphia Rapid Transit Co. Work 
on the completion of the Frankford 
L system is being rushed, pending 
the completion of the agreement. 


Philadelphia, Pa.—The city is un- 
derstood to be planning for extensive 
improvements in the police and fire 
alarm signal systems. In this con- 
nection requisition has been made by 
the Director of Public Works for an 
appropriation of $5.000,000, to be used 
for extensions and improvements in 
the water system. 


Pittsburgh, Pa.—The city is said to 
be considering plans for the construc- 
tion of a new crosstown traction sys- 
tem, to connect the southside district 
with Millvale. 


Wilson, Pa.—Until March 14, the 
Board of Directors of the School Dis- 
trict will receive bids for electrical 
work in connection with the proposed 
constriction of a new school building 
in the South West District, and other 
electrical work in connection with 
alterations and improvements in the 
Fairview school building. Jordan F. 
Stover, 1810 Northampton street, 
Easton, is secretary. 


Washington, D. C.—Ground has 
been broken by the American Ice Co., 
Wastong building, for the construc- 
tion of a new one-story transformer 
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DATES AHEAD. 


Minnesota Electrical Association. 
Annual convention, St. Paul, March 
18-20. Secretary-treasurer, F. C. Hoff- 
man, St. Paul, Minn. 


Society of Industrial Engineers. 
National conference, New York City, 
March 18-21. Secretary, Irving A. 
Berndt, 327 South La Salle street, Chi- 
cago, Ill 


Associated Manufacturers of Electri- 
cal Supplies. Annual meeting, New 
York City. March 20 Secretary, Chas, 
E. Dustin, New York. 


Wisconsin State Assoclation of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Pfister, Mil- 
waukee, Wis., March 24-28. State sec- 
retary, John A. Piepkorn, 108 Syca- 
more street, Milwaukee, Wis. 


Association. 

meeting, Milwaukee, March 
. Secretary, J. P. Pulliam. 1408 
First National Bank building, Milwau- 
Kee. 


Wisconsin Electrical 


Annual 


Tri-State Water and Light Associa- 
Annual meeting, Greenwood, S. 

Secretary-treasurer, W. F. 
Columbus, S. C. 


tion. 
C., April. 
Steiglitz, 


National Fire Protection Association. 
Annual meeting, Ottawa, Ont., May 
6-8. Secretaryv-treasurer. Franklin H. 
Wentworth, 87 Milk street, Boston, 
Mass. 


National Electric Light Association. 
Annual convention, Atlantic City, N. 
J.. May 19-23. Secretary, T. C. Mar- 
tin, 33 West 39th street, New York 
City. 

Illinois Association of Electrical 
Contractorre and Dealers. Summer con- 
vention, Decatur, II.. June. Secretary, 
N. M. Blumenthal, Chicago. 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit. Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City. 


Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters. Breakers 
Hotel. Secretary, D. L. Gaskill, Green- 
ville, Ohio. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sece 
retary, John F. Kelly, ‘Empire building, 
Pittsburgh, Pa. 


building at Georgia and Uphurst ave- 
nues. 


Charleston, S. C.—General Asbestos 
& Rubber Co. has awarded a contract 
to the Fiske-Carter Construction Co., 
Greenville, for the erection of a new 
brick and concrete electric generating 


station at its plant, estimated to cost 
$60.000. 


Albany, Ga.—Dermot Shemwell, 
Lexington, N. C., and associates, in- 
terested in the Columbia Power Co., 
Columbia, Ala., have acquired the 
Alabama Power & Manufacturing Co. 
lt is proposed to consolidate the two 
corporations, the new organization to 
be known as the Georgia-Alabama 
Power Co. It is understood that 
plans are being formulated for the 
construction of a new T500-kv-a. hy- 
droelectric plant on Flint river, Al- 
bany. At the present time the com- 
pany operates two hydroelectric 
plants near Columbia. 


Augusta, Ga.—Site has been select- 
ed by committee of city council for 
the proposed municipal electric light 
plant. Address Mayor White. 


Cordele, Ga.—The city has retained 
Lockwood, Greene & Co.. Atlanta, 
Ga.. engineers, to investigate the 
feasibility of purchasing the selectric 
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plant ot the Georgia Public Service 
, for municipal operation. i 


Griffin, Ga.—Bell Telephone Co. 
will enlarge its cable plant and install 
equipment. 


Talbotton, Ga.—Talbotton Electric 
Light Co., recently organized, is plan- 
ning for the construction of a new 
local electric light plant. J. W. Jor- 
don is interested in the company. 


Rome, Ga.—The City Commission 
will proceed with establishment of 
electric light and power plant. Ad- 
dress mayor. 


Savannah, Ga.—An electrically- 
driven pump will be installed at the 
municipal waterworks plant: contract 
will be awarded. Address mayor. 


Tallapoosa, Ga.—Gainesboro Tele- 
phone & Telegraph Co. will improve 
its system, installing equipment in the 
exchange and placing overhead wires 
underground. About 10,305 ft. of 
cable will be installed. 


Blountstown, Fla.— Election may be 
held upon issuance of municipal bonds 
for improving electric light plant and 
waterworks system. Address mayor. 


Leesburg, Fla—On March 12 the 
question of issuing $30,000 electric 
light bonds wiil be submitted to vote. 
Address W. H. Porter, city clerk. 


Pensacola, Fla.— Pensacola Electric 
Co. will purchase additional equip- 
ment and make improvements. Ad- 
dress mayor. 


NORTH CENTRAL STATES. 


Bucyrus, Ohio.—Additional street 
lights will be placed. Address C. 
Vollmer of the Light Commission. 


Orwell, Ohio.—The council pro- 
poses to equip a municipal light plant. 
It is proposed to secure a plot of 
ground and build a station and equip 
the plant in modern shape. Address 
town clerk. 


Springfield, Ohio—The Y. M. C. 
A.-Mas3onic Temple. seven-story 
building, to cost $1,000,000, will be 
erected this spring. 


Brazil, Ind.—The city will adver- 
tise in the next few weeks for bids 
for the contract lighting the streets 
of the city for a period of years as 
the contract must be let during the 
month of April. The traction com- 
pany’s present contract will expire 
in April, 1920. Address city clerk. 


Fort Wayne, Ind.—Fort Wayne 
Electric Equipment Co. is a new busi- 
ness enterprise for this city. The 
company will make a specialty of buy- 
ing and selling Delco light products. 
Edwin H. Walker, Harry W. Myers 
and Albina Myers are the owners ot 
the new store. 


Lebanon, Ind.—Interstate Publie 
Service Co. has been given permis- 
sion to abandon its heating plant from 
the business section and the close-in 
residence section of Lebanon. 


Muncie, Ind.—Nutting-Rowe Elec- 
tric Co. has changed its name to the 
Nutting Electric Co. 


Richmond, Ind.—City Engineer D. 
B. Davis. City Hall, will prepare plans 
for > improving the hydroelectric 
works. 
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South Bend, Ind.—The erection of 
the Studebaker Theatre at a cost of 
$150,000, will demand a large amount 
of electrical equipment and installa- 
tion. 


Union City, Ind.—Board of Educa- 
tion plans a $100,000 school building 
a replace one recently destroyed by 
re. 


Bloomington, Ill—As a guarantee 
that the Illinois Wesleyan University 
should remain in Bloomington and 
not be removed to Springfield, citi- 
zens of Bloomington will co-operate 
with the trustees in the erection of 
modern educational buildings on a 
new site which will be selected this 
spring. 


Peru, Ill.—The Council orders light- 
ing facilities on the steel bridge at 
the east end of St. Marks street. 
Pulaski street residents, property 
owners along the thoroughfare, just 
north of St. Marks, desire the installa- 
tion of ornamental light posts there, 
according to a petition presented by 
Alderman Urban. The matter went 
to the committee for consideration. 


Weldon, Ill.—The Town Board is 
considering the establishment of a 
$15,000 electric light system., Address 
town clerk. 


Hibbing, Minn.—Architects Hol- 
stead & Sullivan, Duluth, have pre- 
pared plans for a $400,000 power 
house ʻo be erected by the village 
of Hibbing. Address Charles Foster, 
superincendent. 


Boone, Iowa.—Boone County Tele- 
phone Co. plans to expend between 
$25,000 and, $35,000 on repairs and 
improvements on its lines. Installa- 
tion of a new section of switchboard 
has been completed in the office in 
Boone, at an approximate cost of 


$10,000. 


Fort Madison, Ia.—Iowa Telephone 
Co. will erect a two-story telephone 
exchange. Address J. G. Carl, man- 
ager, Davenport, Ia. 


Hampton, Ia.—The city is planning 
to purchase electric lighting plant. 


Washington, Ia.—lIowa Gas & Elec” 
tric Co. expects to run a seven-mile 
transmission line out of Washington 
for rural lighting and power. 


Carrolton, Mo.—A 20-year franchise 
was granted by the people of Carrol- 
ton at a special election, to the Wa- 
ter, Light & Transit Co. Work will 
begin Srst on the filtering basins of 
the water system. The proposed im- 
provements will cost about $30,000. 


Clarksville, Mo.—The required 
amount of money has been subscribed 
for a new electric light plant for 
Clarksville. 


St. Louis, Mo.—A bond issue for 
$250,000 for new school buildings and 
improvements to present buildings is 
planned for University City, Mo., a 
suburban town of St. Louis. 


Wichita, Kans.— Petition for a 
white way on First St, from Main 
to Lawrence avenues, has been ac- 
cepted and an ordinance providing 
for the improvement will soon be in- 
troduced. Bids will be advertised as 
soon as the ordinance is passed. 


Oshkosh, Neb.—Election to vote 
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on a $45,000 bond issue tor water- 
works, sewers and electric lights will 
be called in the near future. 


Plainview, Neb.—This city contem- 
plates improvements and extensions 
to the electric light plant. 


Gettysburg, S. Dak.— Arrangements 
are being made to extend wires from 
plant of Gettysburg Electric Light 
Co. to benefit the following towns: 


Oneida, Agar, Lebanon, Tolstoy, 
Seneca and Haven. $25,000 will be 
expended. 


Hayti, S. Dak.—At a special meet- 
ing the voters authorized the issuance 
of bonds for the purchase of the local 
electric light system, which has been 
operated by the owner. 


Sioux Falls, S. Dak.—Construction 
will soon be started on a 35-mile, 60,- 
000-volt transmission line to connect 
the Siovx Falls division of the North- 
ern States Power Co. with the com- 
pany’s transmission system in soush- 
western Minnesota. A portion of the 
line has already been completed and 
there :s only a gap of 35 miles be- 
tween Pipestone and Dell Rapids to 
be completed. Along with this im- 
provement a new 3000-kw. steam 
turbine will be installed at the Sioux 
Falls power plant to care for addi- 
tional business which will be secured 
as the result of the new line. 


Bucyrus, N. Dak.—A local company 
will extend telephone line from Bu- 
cyrus, N. Dak., to Ellingson, S. Dak., 
in the spring. Address secretary, 
Bucyrus. 


Valley City, N. Dak.—The board of 
control will advertise for electric 
lighting plants for various state in- 
stitutions. Address E. G. Wanner, 
secretary. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—Commercial de- 
partment of the Louisville Gas & 
Electric Co. during the week ended 
Feb. 21 secured 64 customers with 32 
kw. of lighting and 29 hp. in motors. 
New business connected to the com- 
pany’s lines includes 38 customers 
with 15 kw. of lighting and 536 hp. 
in motors. Electric energy outrut 
was 18.9% greater than during the 
corresponding period a year ago. 


Mobile, Ala—Fire, caused by the 
explosion of the main boiler in the 
power plant of the Mobile Electric 
Co., practically wrecked the entire 
boiler room at the plant. It is un- 
derstood that the company will re- 
build. 


Jackson, Miss.——The joint confer- 
ence between the city officials and 
representatives of the Jackson Light 
& Traction Co. has made sufficient 
progress to give assurance that sub- 
stantial repairs and improvements 
will be made on the company’s prop- 
erty and better service given to its 
patrons. It is roughly estimated that 
an expenditure of from $100,000 to 
$150,000 will be necessary to put the 
property in good shape. 


Port Clinton, Miss.—Issuance of 
‘$25,000 of municipal electric light 
plant bonds was voted. Address 
mayor. 


Mena, Ark.—The city has recently 
completed ararngements for the. in- 
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stallation of a new electric street- 
lighting system in two principal busi- 
ness thoroughfares in the borough, to 
be of the “white way” type. 


Mineral Springs, Ark.—Nashville 
Light Co., Nashville, has had plans 
prepared for the extension of its elec- 
tric transmission system to Mineral 
Springs, a distance of about eight 
miles. 


Texarkana, Ark.—Southwestern Gas 
& Electric Co. is planning for the 
reconstruction of its shops recently 
destroyed by fire. W. L. Wood, Jr., 
is manager. 


Nashville, Ark.—Preparations are 
being inade by the Nashville Light & 
Power Co. to extend its line to Min- 
eral Springs and to furnish that town 
with electrical current. Work will 
begin on the extension soon. The 
distance is about eight miles. 


Bristow, Okla.—The light plant is 
to be enlarged and new machinery in- 
stalled. 


Cushing, Okla—Minnesota Elec- 
tric & Power Co. is working on a 
plan to illuminate the business sec- 
tion of the town with ornamental 
electric lights. 


Miami, Okla.— Permits have been 
issued for the installation of motors 
and other electrical equipment for the 
new light plant. 


Muskogee, Okla—A high tension 
transmission line from Muskogee to 
Drumwright traversing the heart of | 
the eastern Oklahoma oil field, and 
touching several large towns, has 
been approved by the board of direc- 
tors of H. M. Byllesby & Co. and 
construction work ordered to be be- 
gun at once. Address George Wil- 
marth, manager of the Muskogee Gas 
& Electric Co. 


Shawnee, Okla.—The city is consid- 
ering plans for a bond issue for $500,- 
000, to provide for the construction 
of a new municipal light and power 
plant. 


Fort Worth, Tex.—Remaining con- 
tracts for the construction of the 
Argon Production plant on the North 
Side, which will cost, it is estimated, 
between $4.000,000 and $6,000,000, will 
be awarded March 10 in Washington, 
D. C., by the Bureau of Yards and 
Docks of the Navy Department. 


Palestine, Tex.—New electrical 
pumping machinery is to be installed 
in the electric plant at a cost of ap- 
proximstely $8000. 


Wichita Falls, Tex.—Wichita Falls 
Electric Co. is considering extensions 
in its plant and system, to provide 
for increased capacity. 


WESTERN STATES. 


Kalispell, Mont.—Contract of the 
Mountain States Power Co. for light- 
ing in Kalispell has been approved 
by the city council. 


Denver, Colo.— Denver Gas & Elec- 
tric Lieht Co. is completing the in- 
stallation of a 12,500-kw. addition to 
its plants. It is expected this work 
will be completed and in operation 
about April 1. 


Astoria, Ore. — Pacific Power & 
Light Coy principal offices at Port- 
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land, has made plans for a new steam- 


electric power plant on grounds ad- 


joining its existing plant. Capacity 
of proposed plant is 4500 hp. This 
is in response to local demands cre- 
ated by new mill of Astoria Flouring 
Mill Co. and other plants. 


Klamath Falls, Ore.—Consulting 
Engineer D. C. Henny and Geo. W. 
Oldfield, president of the Water Users 
Association, have made an appraisal 
of the Ankenny canal and power site 
from the upper lake to the Leavitt 
place, the purpose being to submit to 
the secretary of the interior a figure 
at which this property can be dis- 
posed of to anyone who may desire to 
purchase. 


Seattle, Wash. — Development of 
Skagit River power project was dis- 
cussed at considerable length in the 
committee of the whole council with 
the result that the committee of the 
whole recommended the passage of 
the bill appropriating $20,000 for de- 
velopment of the work and that a bill 
be intrəduced for the further appro- 
priation of $35,000 was authorized. 


Seattle, Wash.—Gray & Barasch, 
electrical engineers and manufac- 
turers, are to erect a building of 
heavy mill construction, 34 by 93 ft., 
2 stories, for a foundry for their own 
use. 


La Grange, Cal.—The proposed 
Oon Pedro dam to be installed four 
miles above LaGrange, where a reser- 
voir and power plant are also planned 
by which it is hoped eventually to 
water 240,000 acres of _irrigable land 
in the Modesto and Turlock irriga- 
tion districts, has advanced a step 
nearer an actuality. The report of A. 
J. Wiley, consulting engineer of 
Boise, Ida., was received Jan. 13. The 
dam, power plant and reservoir will 
cost in the neighborhood of $3,489,- 
000. The dam will be 279 ft. high, 


not including 10 ft. of masonry to be. 


put in the bottom of the rock bed 
of the Tuolumne river to act as a 
cut-off wall. The base will be 177 ft. 
The dam will be of the arch type, and 
the masonry will taper from a 16-ft. 
top. On this top there will be a road- 


way 1090 ft. long. The dam com- 
plete will cost approximately $2,- 
800,000. 


San Francisco, Cal—OlImsted & Gil- 
lelen, consulting engineers, have re- 
cently been retained by the cities of 
Hayward and Pittsburg, near San 
Francisco, to prepare plans for the 


construction of new municipal water 


plants. 
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Kaslo, B. C.—A new hydraulic plant 
and 2200 feet of pipe line are be- 
ing installed at the property of the 
Gibson Mining Co., operating about 
12 miles from Kaslo, B. C. A. C. 
Brintnall, formerly connected with 
the Washington Water Power Co., is 
installing the plant and equipment. 
The property produces silver-lead and 
zinc ore. 


Fairbanks, Alaska.—Fairbanks and 
Nenana will co-operate in the move- 
ment to secure a government-owned 
hydroelectric plant in the Tanana val- 
ley to provide power for mining and 
other industrial operations. The 
plant, if erected, will be on the Ne- 
Nana. 
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Lighting Fixtures, Conduits, Etc.— 
Bids will be received until March 11, 
by John F. Malone, commissioner of 
Parks and Public Buildings, Buffalo, 
N. Y., for the installation of new 
electric wiring, conduits, lighting fix- 
tures, etc., in connection with alter- 
ations and improvements to be made 
in the Stinson building, Seventh 
street, which will be utilized by the 
da as an annex to Public School 
No. 1. 


Lighting Units—Until March 14, 
bids will be received by Mrs. Annie 
Winsor Allen, president of the board 
of managers of the New York State 
Training School for Girls, Hudson, N. 
Y., for the installation of additional 
lighting units in cottages 5, 7 and 
10, and new electric fixtures. Lewis 
F. Pilcner, Capitol, Albany, is state 
architect. 


Electrical Material-Wire.— Bids will 
be received by the Bureau of Sup- 
plies and Accounts, Navy Depart- 
ment, Washington, D. C., for the fol- 
lowing: 90 storage batteries, delivery 
at Puyet Sound, Wash. (Schedule 
3752); imiscellaneous electrical equip- 
ment, including switches, breakers, 
transformers-copper supports, to be 
delivered at Washington, D. C. 
(Schedule 3748); two switchboards 
complete, delivered at Puget Sound, 
Wash. (Schedule 3746); 2000 ft. com- 
mon type, braided and leaded wire, 
two conductor, 10,400 c. m., delivery 
at Brooklyn, N. Y. (Schedule 3738): 
190,000 ft. hard drawn, copper wire, 
for delivery at Brooklyn, N. Y. 
(Schedule 3771): a miscellaneous 
quantity of bare, nickel-chromium 
wire, delivered at Norfolk, Va. 
(Schedule 3738): and 30,000 ft. rub- 
ber-covered duplex wire to be de- 
livered at Brooklyn, N. Y., pay yard. 
(Schedule 3777). 


Generator.—Bids will be received 
until March 11 by James D. Strick- 
land, purchasing agent, Kansas City, 
Kans., for a 5000-kw. generator, tur- 
bine driven, 2400-volt, 60-cycle, two- 
phase, at 3600 rev. temperature rise, 
50 degrees centigrade, 170 Ib. steam 
pressure. A certified check for $1000 
is required. James D. Donovan, chief 
engineer 


Turbogenerator.—Sealed bids will 
he rece'ved on March 10 at Willmar, 
Minn., for furnishing and installation 
of a steam engine of approximately 
400 hp. and one 300-kv-a. electric 
generatur, or one kv-a. turbogener- 
ator unit complete, as per plans and 
specifications now on file with the 
Water and Light Commission, and at 


the city clerks office in Willmar, 
Minn. Address Hans Gunderson, 
city clerk. 

Fort Wayne, Ind.—Fort Wayne 


Electrical Equipment Co. with capital 
of $25,000 has been incorporated by 


- Edwin H. Walker, Harry W. Meyers’ 


and Albina Meyers. The company 
will make a specialty of buying and 
selling Delco light products. All 
kinds of electrical accessories and.ap- 
phances will be handled. 
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INCORPORATIONS 


New York, N. Y.—Frederick A. 
Forgee, Inc. Capital, $50,000. To 
engage in a general electrical and 
civil engineering capacity. Incorpor- 
ators: L. C. Burne, H. Feldman, and 


F. A. Forgee, 507 Fifth avenue. 


New York, N. Y.—Phenix Lighting 
Fixture Co. Nominal capital, $5,000. 
To manufacture electric and gas fix- 
tures, etc. Incorporators: M. Fried- 
man, M. F. Schechter, and R. J. Witt- 
stein, 916 Stebbins street. 


Ridgewood, N. J.—Westrick Co. 
Capital, $15,000. To manufacture elec- 
trical specialties. Imcorporators: M. 
V. Rice, J. S. Rue, and M. G. Zim- 
merman, Ridgewood. 


Philadelphia, Pa.—Utilities Sales 
Corporation. Capital, $50,000. To en- 
gage in electric light, power and other 
utilities. Incorporators: Frank J. 
Reira, Wray C. Arnold, and M. El- 
liott, Philadelphia. 


Pine Bluff, Ark.—Dixie Battery & 
Manufacturing Co. Capital, $12,000. 
To manufacture batteries, etc. In- 
corporators: H. A. Irish, L. C. Gra- 
ham, and A. Graham. 


New York, N. Y.—Underwood Con- 
tracting Corporation. Capital, $200,- 
000. To operate a general electrical 
contracting establishment. Incor- 
porators: H. T. and M. L. Under- 
wood and H. L. Geller, 850 Kelly 
street. 


New York, N. ¥.—Whirlpool Man- 
ufacturing Co. Capital, $600,000. To 
manufacture boilers, engines and kin- 
dred equipment. Incorporators: A. 
W. Britton, S. B. Howard and Paul 
R. Smith, New York. 


Syracuse, N. Y.—Battery Service 
Co. Capital, $22,444. To operate a 
general electric repair establishment, 
etc. Incorporators: A. and J. A. 
Hills and W. M. Wischrath, Syra- 
cuse. 


Adams, N. Y.—Better Heat Service 
Corporation. Capital, $55,000. To 
manufacture boilers, furnaces and oth- 
er fuel saving devices. Incorporat- 
ors: C. P. Cronin, E. M. Rieth and 
W. S. Rice, Adams. 


Point Pleasant, N. J.—Gavenite 
Co. Capital, $125, 000. To engage in 
the manufacture of electrical appli- 
ances. Incorporators: John A. Hell- 
ings, R. M. Clayton and C. J. Mas- 
singer. 


Utica, N. Y.—Rockford Fan Co., 


Inc. Capital, $100,000. To manu- 
facture electric fans, etc. Incor- 
porators: W. F. Bond, M. Rockford. 


Utica, and W. H. Clove, Rome. 


Arlington, N. J.—Forest Electric 
Co. Capital, $15,000. To manufac- 
ture electric specialties. Incorpora- 
tors: James K. Elderin. John W. 
Oliver, Newark, and D. T. Dobyns, 
Fast Orange. 


Newark, N. J.—Earle & Parcells. 
Ines 299 Central avenue. Capital, 
$25,000.) ‘ToodeaP in electrical appli- 
ances, etc) dncorporators: F. H. and 
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M. P. Earle, East Orange. and W. W. 
and A. J. Parcells, Newark. 


Richmond, Va.—Union Electric Co. 


Capital, $25,000. TQ manufacture 
electrical specialties. L. R. Warriner, 
president, and G. M. Miller, secre- 
tary. 

Mt. Vernon, N. Y.—Robert Van 
Benthuysen Co. Capital. $25,000. 


To engage in a general electrical con- 
tracting capacity. [ncorporators: E. 
Goodman, J. K. Field, and D. H. 
Barber, 288 West 92nd street. 


Buffalo, N. Y.—Roche & Banas 
Electric Co., Inc. Capital, $25,000. 
To manufacture electrical goods. In- 
corporators: A. Banas and M. G. and 
D. Roche, Buffalo. 


Indianapolis, Ind. — Super-Engine 
Manufacturing Co. Capital, $50,000. 
To manufacture engines, etc. Incor- 
porators: Frank Wood, Elmer Wood 
and William H. Bettcher. 


Moran, Ind.—Moran Electric Light 
& Power Co. has been incorporated 
with $15,000 capital to engage in the 
sale of electric light and power at 
Moran and surrounding territory. The 
company will purchase power from 
the Terre Haute, Indiana & Eastern 
Traction Co. N. E. White is one of 
the principal stockholders. 


Brooklyn, N. Y.—Wearling Fur- 


naces Co., Inc. Capital, $30,000. To 
manufacture furnaces, etc. Incor- 
porators: R. Feiler, and L. and A. 
Miller, Brooklyn. 


New York, N. Y.—Petroleum En- 
gine & Manufacturing Co. Inc. Capi- 


tal, $100,000. To manufacture en- 
gines, boilers, etc. Incorporators: W. 
P. Brew, M. F. Rees and W. A. 


Lynch, New York. 


Brooklyn, N. Y.—Normanna Elec- 
trical Co., Inc. To engage in general 
electrical contracting operations. In- 
corporators: B. Hagen, and F. Wer- 
ner, 322 President street. 


New York, N. Y.—Harder Furnace 


& Engineering Corporation. Capi- 
tal, $300.000. To manufacture boilers, 
furnaces, etc. Incorporators: W. L. 


Harder, M. C. Monroe, New York; 
and M. E. Clark, Brooklyn. 


Great Neck, N. Y.—Liberty Alarm 
& Accessories Co. Inc. Capital, $50.- 
000. To manufacture electrical spe- 
cialties. Incorporators: F. A. Howe, 
w. H. Turner, and H. Rohwer, New 
York. 


Brasher Falls, N. Y.—Milling & 
Lighting Co., Inc. Capital, $60,000. To 
operate a local electric light, heat and 
power plant. Incorporators: R. Hef- 
ferman, T. D. Rochford, and M. A. 
Hallahan, Brasher Falls. 


New York, N. Y.—North Ameri- 
can Electrical Products Corporation. 
Capital, $20,000. To manufacture elec- 
trical specialties. Incorporators: M. 
F. Rilev, E. C. Schifmacher, and J. 
Bernhart, 701 West One Hundred and 
Seventy- -ninth street. 


New York, N. Y.—Wald Electric 


Manufacturing Co., Inc. Capital, 
$5000. To manufacture electrical 
supplies. Incorporators: N. H. Bres- 


sel, D. ənd P. Wald, 378 East Eighth 
street. 

New York, N. Y.—Long Acre Hard- 
ware * Electric Co., Inc. Capital, 
$10,000. To manufacture electrical 
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specialties, etc. Incorporators: R. 
Lebowitz, H. Thal, and B. Fando, 
438 West 49th street. 


Alva, Okla—Southwestern Utilities 


Co. operating a local electric light 
and power plant, has filed articles of 
incorporation with a capital of $500,- 
000. Albert Manuel, New York, Percy 
Jones, Alva, and R. F. Rice, Law- 
rence, Kans., are the incorporators. 


Dover, Del.— Independent Wireless 
Telegraph Co., Inc., has incorporated 
with a capital of $2,000 to construct 
and operate radio wireless, electric 
and other plants. L. B. Phillips, E. 
B. Thomas, Dover, incorporators. 


Seattle, Wash.—Electric Appliance 
Co. has been incorporated with a 
capital of $25,000 by W. A. Marsden 
and S. D. Howell. 

Newark, N. J.—Murray Wire Co. 
Capital, $125,000 To manufacture 
electrical wires. etc. Incorporators: 
J. H. Murray, Peter Igoe and J. R. 
Cooney, Newark. 


NEW PUBLICATIONS 


Electrical Goods in China and 
Japan.—The Bureau of Foreign and 
Domestic Commerce, Washington, D. 
C., has issued a valuable 197-page re- 
port dealing with the Far Eastern 
markets for American electrical 
goods, especially in China and Japan. 
This report, which was prepared by 
Trade Commissioner R. A. Lunquist, 
gives a good idea of the climate, cus- 
toms of the people, conduct of trade, 
business methods, and many other 
matters having a direct or indirect 
bearing on the electrical goods busi- 
ness. “Copies of “Electrical Goods in 
China, Japan, and Vladivostok,” (Spe- 
cial Agents Series No. 172), can be 
obtained at 30 cents each from the 
Superintendent of Documents, Gov- 
ernment Printing Oftice, Washington, 
D. C.. or from any district or co-oper- 
ative office of the Bureau of Foreign 
and Domestic Commerce. 


Problems of Industrial Readjust- 
ment in the United States.— National 
Industrial Conference Board has is- 
sued Research Report No. 15 entitled 
“Problems of Industrial Readjustment 
in the United States” which embodies 
a report on industrial readjustment in 
the United States and merely aims to 
define the problem and not to solve 
it. The problem in the United States 
and abroad is outlined in the intro- 
duction. The first chapter deals with 
readjusiment as affecting labor, in- 
cluded in which are the demobiliza- 
tion of military forces: civilian war 
workers: demand for labor: women 
in industry; emigration and immigra- 
tion; hours of work: wages and rep- 
resentation of workers. The remain- 
ing chapters discuss materials, for- 
eign trade, capital and credit. and the 
relation of the Government to indus- 
try. The book of 58 pages is a clear 
statement of the questions involved 
and should tend to narrow the many 
differences current on the subject and 
to promote efforts to reach sound 
conclusions on these problems of 
grave importance. 

National Board of Fire Under- 
writers.—A little pamphlet entitled 


407 


“What is the National Board of Fire 
Underwriters,” has been issued by 
this Board and sets forth in clear 
manner that it is an educational, engi- 
neering, statistical and nublic service 
organization, maintained by stock fire 
insurance companies of which nearly 
all the important companies are mem- 
bers. A brief review of the history 
of the Board is given and a summary 
of the work of its principal commit- 
tees, including tee actuarial bureau, 
the committees on construction of 
buildings, fre pfevention and engi- 
neering standards, incendiarism and 
arson, public relations, etc. The or- 
ganization of, Underwriters Labora- 
tories. which is maintained by the 
national Board is briefly described. 
The booklet concludes with an inter- 
esting review of the very important 
war service conducted by the Board’s 
engineers for various branches of the 
Government during the last two 
years. Copies of this booklet can 
be obtained from the National Board 
of Fire Underwriters, 76 Williams 
street, New York City. 


Government Ownership and Opera- 
tion of Public Utilities—The Special 
Committee on Government Owner- 
ship and Operation of Public Utili- 
ties of the Merchants’ Association of 
New York has issued its report, re- 
viewing the question of Government 
ownership and operation of public 
utilities. particularly with reference 
to new conditions arising from the 


war. The Merchants’ Association of 
New York has gone on record as 


opposing Government ownership and 
operation of railroads, telephones, 
telegraphs, and other public utili- 
ties. It believes that such utilities are 
far more effectively operated under 
private ownership, subject to public 
regulation, than would be possible 
under governmental ownership and 
operation: and that it would be a 
national calamity to subject these in- 
struments, indispensable to the wel- 
fare of the whole country, to the 
hampering. inefficient and wasteful 
methods inseparable from govern- 
mental undertakings. The commit- 
tee in its report points out how the 
political selection of officials produces 
a personnel poorly qualified for eco- 
nomic service, the success of which 
depends very largely upon the ability 
and skill, the zeal and energy and 
soundness of judgment of the human 
agent employed. It further discusses 
the disabilities of executive officials 
under Government control arising 
from defective personnel: reasons 
why the financial needs of a public 
business undertaking are usually not 


promptly or sufficiently met: waste- 
ful distribution of capital outlavs: 
political results and dangers: what 


experience of Government operation 
shows: and Government ownership of 
vlant and operation by contract. In 
conclusion, the Committee recom- 
mends that the Association endeavor, 
through the preparation of wide- 
spread circulation of suitable print- 
ed statements, to inform the public of 
the. reasons why public ownership 
and operation 1s no remedy for al- 
leged existing evils and why it is 
harmful to public welfare. Ap- 
pendices showing the result of Gov- 
ernment ownership of lighting plants. 
water plants, and other public utili- 
ties-are included in the report of the 
Comnuittec. 
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E. W. Kearns to Represent Habirshaw Electric Cable—A. 
W. Roche Becomes Manager Robertson Chemical—Changes 


Bert Hansen has severed his 
connection with the H. B. Squires Co., 
manufacturers’ agent of San Francisco, 
to join the sales force of the Cutler- 
Hammer Manufacturing Co., Milwau- 
kee, Wis. 


James H. WILKERSON, Chicago, 
has taken up active duties as a member 
of the Hlinois Public Utilities Commis- 
sion. He was formerly first assistant 
attornev-general for Illinois. He takes 
the position made vacant by the retire- 
ment of Fred E. Sterling, who has been 
elected state treasurer. 


E. W. KEARNS, formerly salesman 
in the Chicago district for the Monarch 
Electric Wire & Cable Co., recently 
joined the Chicago sales force of the 
Western Electric Co. as representative of 
the Habirshaw Electric Cable Co., Inc., 
with offices at 500 South Clinton street. 
Mr. Kearns is well known tn the elec- 
trical neld in the Middle West, having 
been associated with the Monarch com- 
pany for 16 years. 


HarRotp G. PAYNE, having com- 
pleted recent Government appointments, 
has engaged in business as an electrical 
engineer, specializing on problems in 
connection with design of power plants 
and systems, industrial electric power 
and lighting layouts, reports on utility 
properties, valuations and rate adjust- 
ments, management and operation. Mr. 
Pavne has established otħces at 201l 
Chamber of Commerce Postoi Mass. 


Lovis STEINBERGER, president 
and general manager of the Electrose 
Manufacturing Co., Brooklyn, N. Y., 
is one ot the men of the hour who 
“measured up” in the great struggle 
which was just recently brought to a 
close. When war against Germany 
was declared a call went forth, not alone 
for fighting men, but as well for the 
geniuses, the scientists, the mechan- 
icians and all who could render assist- 
ance to the Government either across 
the sea or at home. It was when this 
need of initiative and constructive 
genius became acute that Mr. Stein- 
berger tendered his valuable services 
and those of the great corporation he 


manages to the Government. He de- 
voted his immense plant to war 
work and the manner in which 


he carried out his plans is evidenced 
by the electrose equipment supplied to 
vessels of the American navy, every 
vessel, from the dreadnought Pennsyl- 
vania to the lesser battleships. cruisers, 
torpedo-hoat chasers, and = submarines, 
all having been splendidly equipped 
with the wonderful insulation made by 
the Electrose Manutacturing Co. Mr. 
Steinberger, who was the inventor of 
the Electrose, has caused more than 
two hundred patents to be issued, with 
one hundred more in process of being 
issued relating to insulation and in- 
sulating parts. He has to his credit 
perhaps many more such inventions 
than any other inventor. 


RonALD G. STARR, of Toronto, 
was recently appointed engineer of the 
Orillia, Ont., electrical and waterworks 
plants, succeeding the late W. K. Green- 
wood. 


CHARLES Prez, president of the 
Link-Belt Co., Chicago, has announced 
his resignation as director general of 
the Emergency Fleet Corporation, ef- 
fective May 1. 


JoseErpH C. BALDWIN, JR, has 
been elected a director of the National 
Conduit & Cable Co. New York, to 
nll the vacancy caused by the death of 
Capt. J. R. de Lamar. 


Jouwn A. Fritz, who has served 
the Scranton (Pa.) Electric Co. as chiet 
engineer since Feb. 1, 1910, has tendered 
his resignation to become associated 
with the Penn Steel Co., Chester, Pa. 


A. TURNBULL, formerly connected 
with the heating device department of 
the General Electric Co., is now rep- 
resenting the Edison Electric Appliance 
Co. in the Northwest, with headquarters 
at Portland. 


W. H. FAIRCHILD, city engineer 
of Galt, Ont., has heen appointed man- 
ager of the Galt Public Utilities Com- 
mission and will be in full charge of 
both the Hydro and Waterworks De- 
partments. 


F. C. JEANNOT has resigned from 
the Dayton Power & Light Co., for 
which he was the Wilmington district 
superintendent, to become superintend- 
ent at Sharon, Pa., for the Mahoning 
& Shenango Railway & Light Co. 


Witeitts B. CLEMMITT has 
joined the engineering staff of the 
Powdered Coal Engineering & Equip- 
ment Co. of Chicago in the capacity of 
advisory engineer. Mr. Clemmitt was 
formerly assistant superintendent of the 
open hearth department of the Central 
Iron & Steel Co. at Harrisburg. Pa. 


J. F. McGutrre, manager of the 
Minot, N. D., diviston of Northern 
States Power Co., has been made a 
member of a committee appointed by 
the board of directors of the Associa- 
tion Commerce to’ investigate the 
feasibility of building an clectric 
line from Minot to Roseglen and Elb- 
woods, in which many farmers along 
the route are greatly interested. 


A. W. RocHue, who for the past 
I] vears has been connected with the 
Sherwin-Williams Co., specializing in 
insulating materials, recently resigned 
to become manager of the Robertson 
Chemical Co., Cleveland, Ohio, and will 
be in charge of the manufacture and 
sale of a complete line of insulating 
varnishes and compounds. The Rob- 
ertson Chemical Co. is the manufac- 
turer of insulating liquids and com- 
pounds, included in which are Arma- 
lac. Enamelac, Insullac, transformer 
cements, Rubberflux, etc. 


K. I. Dazey, formerly manager of 
collections with the Pacific Gas & Elec- 
tric Co.. has accepted the position of 
purchasing agent with the Schaw- 
Batcher Co., who has recently included 
shipbuilding in its range of industrial 
activity. 

GreorceE H. Ruppert, who before his 
entry into the chemical warfare branch 
of the service had charge of a sodium- 
ferro cyanide department of the Semet- 
Solvay Co.. has accented a position as 
advisory engineer with the Powdered 
Coal Engineering & Equipment Co., ot 
Chicago. 

Henry M. ByYLLeEsBy, president 
of the company bearing his name, and 
recently a  lieutenant-colonel in the 
Quartermaster Corps, has been chosen 
president of the Chicago branch of the 
National Security League, succeeding 
Harrv H. Merrick. president of the As- 
sociation of Commerce. The four 
cardinal points in Mr. Byllesby’s creed 
are universal military training, the 
weeding out of illiteracy in the United 
States, organized opposition to all anti- 
government and bolshevik activities in 
America, and deportation of interned 
alien enemies and other aliens. Mr. 
Byllesby was the purchasing officer for 
the American troops in England and 
the Scandinavian countries. 


Obituary. 

ALVA W. BERNARD, local man- 
ager of the Western Light & Power 
Co. at Boulder, Colo.. died on Feb. 23 
from pneumonia following an attack 
of influenza. Mr. Bernard was a very 
popular and highly esteemed official of 
this company and had a host of friends. 
lle was born in Leadville, Colo.. on 
July 16, 1884, and was educated in 
Boulder. He entered the employ of 
the Western Light & Power Co. in 
1904 as an electrician and was rapidly 
promoted to various positions. In 1917 
he was appointed to the position of 
local manager at Boulder, which of- 
fice he held at the time of his death. 
The deceased is survived by his widow 
and two children. 


WibetraMmM A. HatInes, Detroit 
representative of the automotive equip- 
ment department of the Westinghouse 
Electric & Manufacturing Co., died 
suddenly on Feb. 11 from pneumonia. 
He had returned from a trip in the 
morning and feeling very ill went home 
at once and passed awav that nieht. 
Mr. Haines was born at Minerva. Ohio. 
and attended the Ohio State Univer- 
sity. In 1907 he entered the engineer- 
ing department of the Westinghouse 
company, but later joined the sales de- 
partment. Seven vears later he was 
assigned to the Detroit office of the au- 
tomobile equipment department an! 
was made manager of this office in 
1918. Mr. Haines was well known te 
the automotive industry, his attractive 
personality making firm friends wher- 
ever he went. 
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To give constructive consideration to the 
needs of American foreign trade; to assist in 
devising means that will enable our overseas 
commerce effectively to meet the i 
which it faces, the National Foreign Trade 
Council has called the Sixth National puo 
Trade Convention, at the Congress Hotel, 
Chicago. on Thursday, Friday and Saturday, 
April 24, 25 and 26, 1919. _There should be, 
from the power and electrical industries, as 
full an attendance as possible. 


ge 


C. A. TUPPER CHICAGO 


President INTERNATIONAL TRADE PRESS, Inc. 


Meeting an Emergency 


The abrupt termination of the war in Europe 
brought the United States suddenly face to 
face with certain questions of grave concern 
to American industry. 


Now, as never before, the United States must 
rely upon foreign trade to make certain the 
full employment of labor and to provide in- 
vestment for capital; to stabilize industry and 
prevent disturbance of domestic conditions; to 
insure the permanent retention and operation 
of our new merchant vessels under the Amer- 
ican flag ; to maintain prosperity among Ameri- 
can producers and to forestall any retro- 


gression from the high standards that have 
been achieved. 


The first National Foreign Trade Convention 
at Washington, May 27-28, 1914, recognized 
the need of an organization which should 
“endeavor to co-ordinate the foreign trade ac- 
tivities of t he nation,” and authorized the crea- 


tion of the National Foreign Trade Council for 
that purpose. 


The Council has a membership of manufac- 
turers, railroad and steamship men, bankers, 
publishers and others representing all sections 
of the United States, and collectively stand- 
ing for the general interest of all elements 
engaged in foreign trade. 


Non-political and non-partisan, its function is 
‘advisory, and it seeks effectively to co-operate 
with other organizations in the encouragement 
of sound national foreign trade policy. 
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Allis-Chalmers Has Its Best Year. 


Business and earnings of the Allis- 
Chalmers Manufacturing Co. for 11 months 
ended Nov. 31, °1918, indicate that last 
year will prove to have been the largest 
in the company’s history. 

In 11 months deliveries amounted to 
$41,454,110, more than $5,000,000 in excess 
of the full 12 months of 1917, the previous 
record yeur. In the same period net 
protits, after generous allowance for fed- 
eral taxes, were $4,996,892, almost 1,000,000 
more than the full year of 1917. 

The $10.00 regular and accumulated 
dividend required $1,650,000 and after de- 
ducting this from the $4,996,892 baiance 
atter taxes, there remained $3,546,892 for 
the $26,000,000 common stock, or $15.10 a 
share on that issue. On this basis the 12 
months’ earnings are estimated to have 
resulted in $14.63 a share for the com- 
mon, after taxes, and $10 a share on the 
preferred. 


Edison Company: Reports Gain in 
1918 Earnings. 


The Commonwealth Edison Co. reports 
net earnings of $4,936,470 available for 
dividends in the year ended Dec. 31. This 
is equal to 9.79% on the stock and com- 
pares with $4,677,077, 9.28% earned in the 
previous year. 

The balance sheet shows current assets 
of $11,800,000, as compared to $13,372,516 
in the prevtous year, and current ,liabili- 
ties of $6,657,956, as compared to $5,165,- 
759. A foot note explains $1,500,000 of the 
$1,699,441 of notes payable have been re- 
tired since the close of the year. 

The company has adopted the plan of 
making no appropriation of earnings for 
excess profits taxes, but pays from sur- 
plus and tax assessed on the earnings of 
the previous year. Such taxes paid lagt 
year were $133,796. 
in the latest income account for the in- 
come tax of 12%. 

It was announced that the company 
has sold to a syndicate of Chicago bank- 
ers $4,000,000 of its first mortgage 5% 
bonds of 1908, due in 1943, and they will 
he offered today at 93%, to yield about 
516%. No securities were issued dur- 
ing 1918. 

President Samuel Insull says in his re- 
port that the company saved 31,000,000 
last year by owning its own coal mines. 
The income account compares as follows: 

1918. 1917. 
Operating revenue.. .$26,505,136 $25,351,585 


Operating expenses.. 14,119,935 13,791,630 
Amortization and de- 
preciation reserve. 2,822,090 . 2,836,246 
Net operating rev- 
enue wo... ee ee eee $ 9,563,110 $ 8,723,702 
Taxes and municipal 
compensation ..... 2,791,368 2,229,906 


Operating income..$ 6,771.742 $ 6,493,795 
Other income......... 296,277 314,831 


Total income. ......$ 7,068,020 $ 6,808,627 


Less interest on 

bonds .....ssesssso 2,131,550 2,131,550 

Available for divi- 

dends ....esssosas $ 4,936,470 $ 4.677,077 

Dividends paid...... 4,033,824 3,667,352 

Balance carried to 

surplus ......-.-. $ 902,646 $ 1,009,725 
ASSETS, 

Plants, real es- 

tate, etc........., $ 99,275,884 $ 95.791.731 
Securities ......... 9,485.692 8,005,598 
Fire insurance fund 

investment ...... 983,920 
Service annuity fund 

investment A 569,095 sassen. i 
Material in store- 

TOOMS ...-eeee ees 1,432,614 1,730,644 
Contract wiring 

work unbilled and 

advances to con- 

tractors essees 40,706 768,449 
Coal in storage.... 1.240.805 770,899 
Liberty loan ac- 

COUNT é.40 8 si ee eee 793,113 549,11! 
Accounts and bills 

receivable ....... 6.335.394 7.342.451] 
Cash oor EEREN 1.157.885 2,210,989 


$122,314,613 $117,169,846 


Provision was made — 


LIABILITIES. 

Capital stock.......$ 50,422,800 $ 50,422,826 
Bonds Common- 

wealth Edison... 34,631,000 34,631,000 
Bonds Common- 

wealth Electric... 8,000,000 8,000,000 
Open accounts..... 53,143 243,557 
Notes pavable...... “1,699,441 1,500,000 
Accounts payable. . JOS, G22 749,155 
Customers’ depos- 

IS einen ire s ares 686,736 . 193,911 
Municipal compen- 

sation acerued... 552,339 544,176 
Bond interest ac- 

rued 4 veg-sou eyes 710,516 710,516 
Tuxes accrued..... 2,010,000 1,438,000 
Amortization and 

depreciation re- 

SUN E ie paa eri 13,842,257 12,521,683 
Fire insurance fund 

reservo ...seueen. 983,920 
Service annulty 

fund reserve...... 569,095 sA e weeks 
Surplus ........... 6,953,840 6,184,990 

Totals <sudieed bucks, $122,114,613 $117,169,846 


“Subsequent to Dec. 31, 1918, bank loans 
amounting to $1,500,000 (included in the 
above item of notes payable) have been 
paid off. 


Central Illinois Company Re-elects 
Directors. 


The stockholders of the Central Illinois 
Public Service Co. met Feb. 25 at the 
general offices of the company in Mat- 
toon, Ill. <All members of the board of 
directors were re-elected as follows: 
Samuel Insull, Walter S. Brewster, J. 
Paul Clayton, John F. Gilchrist, George 
W. Hamilton, Martin J. Insull and Mar- 
shall E. Sampson. Virtually all of the 
stock was represented at the meeting. 
The directors will meet soon for the elec- 
tion of officers. 


Dividends. 


San Joaquin Power & Light Co. has de. 
clared a quarterly dividend of $1.50 on 
preferred stock, payable March 15 to stock 
of record Feb. 2S. 


El Paso Electric Co. has declared a 
quarterly dividend of $2.50, payable March 
15 to stock of record March 5. 


Montana Power Co. has’ declared a 
guarterly dividend of 14%, also a quar- 
terly dividend of 1%% on preferred stock, 
botn payable April 1 to stockholders of 
record March 15. 


Chicago Telephone Co. has declared a 
quarterly dividend of $2 per share, pay- 
able March 31 to stock of record March 29. 


Westinghouse-Church-Kerr Co. has de- 
clared a quarterly dividend of 144%; also 
a quarterly dividend of 144% on referred 
stock, payable March 10 te stock of rec- 
ord Feb. 28. 


A quarterly dividend of 14% on pre- 
ferred stock has been declared by di- 
rectors of the Standard Gas & Electric 
or pavevie March 15 to stock of record 

eD. è 


The board of directors of the Rochester 
Railway & Light Co. has declared a 
quarterly dividend of 14% on preferred 
o baraki April 1 to stock of record 
alarce y . 


York Edison Co. has declared a 
dividend of 1%%, payable 


New 
quarterly 
March 14. 


General Electric Co. has declared a 
quarterly dividend of $2 per share, pay- 
able April 17 to stock of record March 15. 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 

Public Utilities— Per cent. Feb. 25. March i. 
Adirondack Electric Power of Glen Falls, common........--. eee 6 11 12 
Adirondack Electric Power of Glens Falls, preferred.......... baie 6 72 i2 
American Gas & Electric of New York, common...........-. 10+extra 98 100 
American Gas & Electric of New York, preferred............ eee 6 43 43 
American Light & Traction of New York, common.........-- eee ee 240 238 | 
American Light & Traction of New York, preferred.......... sae 6 98% 9S lg 
American Power & Light of New York, common...........-.. eee 4 57 55 
American Power & Light of New York, preferred............ ace 6 75 76 
American Public Utilities of. Grand Rapids, comimon......... ‘ae. Ss ee -: 
American Public Utilities of Grand Rapids, preferred........ ace T 33 33 
American Telephone & Telegraph of New York ...........+.. eas se 104% 10644 
American Water Works & Elec. of New York, common....... eco ee 4 4 
American Water Works & Elec. of New York, particip...... acs q 10 10 
American Water Works & Elec. of New York, first preferred...  .. 50 55 
Appalachian Power, COMMON. ..... 0. ccc cece eee eee tener errs “aa ia 2 2 
Appalachian Power, preferred... 0.0... ccc eee ew ee eee ee eres ee q 12 12 
Cities Service of New York, COoMMON......ssssassosessesreres +extra 338 349 
Cities Service of New York, preferred. .......... ccc ee eee ees eine 6 80 79 
“Commonwealth Edison of Chicago ....... 0... cee ween eee eee ats 8 113 112 
Comm. Power, Railway & Light of Jackson, common.........- rene a 19 19 
Comm. Power, Railway & Light of Jackson, preferred...... ae ees 6 40 40 
Federal Light & Traction of New York, common............. es aa 9 9 
Federal Light & Traction of New York, preferred........... “es: “eS 40 42 
Illinois Northern Utilities of Dixon 2.0.0... 2... cece eee eee ETA 6 ie 
Middle West Utilities of Chicago, COMMOMN.......... eee eens: 2+extra 20 23 
Middle West Utilities of Chicago, preferred............00506. Bes 50 49 
Northern States Power of Chicago, COMmMeON.......-+...e- ees wes oA 72 T2 
Northern States Power of Chicago, preferred. .......sesess.. ex.div.7 90 90 
Pacific Gas & Electric of San Francisco, common.........+-6. oes SA 49 49 
Pacific Gas & Electric of San Francisco, preferred............ see 6 ee is 
Public Service of Northern Illinois, Chicago, common......... oes q7 89 R914 
Public Service of Northern I]hnois, Chicago, preferred........ ere 6 89 91 
Republic Raithway & Light of Youngstown, common......... esac 4 16 16 
Republic Railway & Lient of Youngstown, preferred........ aed 6 54 55 
Standard Gas & Electric of Chicago, COMMON,.....+-.eeeeee- wie ke 25 24 
Standard Gas & Electric of Chicago, preferred............4.. eo 6 41 3914 
Tennessee Railway, Light & Power of Chattanooga, common. esse >». 2% 4 
Tennessee Railway. Light & Power of Chattanoogg@, preferred... 6 15 16 
United Light & Railways of Grand Rapids, common......... Sai 4 2614 3616 
United Light & Railways of Grand Rapids, preferred........ eee 6 70 7 
Western Fower of San Francisco, common ........-..++405- Reet: ws 18 18 
Western Union Telegraph of New York 2.2... .. cece cece eee extra 87 AR lG 

Industries— 
Electric Storage of Philadelphia, common ...........0eeeeee- es 4 50 59 
General Electric of Schenectady ...... ccc eee ewe cere cena ES 8 154 155 
Westinghouse Electric & Mfg. of Pittsburgh, common... sa Eas 7 48% 42% 
Westinghouse Electric & Mig. of /Pittsburgh,, preferred, Jas. EA 7 55 55 
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- Fuel-Burning Equipment of Some 
Large Modern Central Stations 


Study of Fuel-Burning Equipment—Features of Stoker, 
Furnace Chambers, Boiler Settings and Stoker Drive of 
Several Large Central Station Installations—Instruments 


By JOSEPH G. WORKER 


Manager, Stoker Department, Westinghouse Electric & 


AR necessities brought about, to a certain de- 

gree, “conventional” steam power plants. The 
activities of the different Government admin- 
istrations, however, have exacted requirements, in de- 
tail, conducive to the highest economic operating re- 
sults. Production, on the one hand, has made the 
different public service corporations face the necessity 
of increased power facilities, and the requirements of 
fuel conservation, on the other, have demanded a care- 
ful study of detail problems, not only in the selection 
of equipment, but in providing means for its econom- 
ical operation. The co-operative activity of the power 
plant management, with all these problems, cannot be 


Manufacturing Co. 


better exemplified than in the character ot the equip- 
ment designed for recent installations of new steam 
plants. 

A study of the fuel-burning equipment of the most 
modern plants will show that every consideration 1s 
being given to those details which provide for a bal- 
ancing of the economic results that come from a care- 
ful selection of equipment, good supervision and cor- 
rect operation. It will be found that elaborate means 
are being provided so that the boiler room organization 
can do things easily. It is no longer necessary for 
firemen to climb ladders-and crawl,over the boiler tops 
to change the, position .of)(dampers, although such 
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methods are still common in many old plants. Mech- 
anisms are being placed at the hands of the operators 
so that it is not necessary for them to go to incon- 
venient places in order to control operating conditions. 

The most generally used fuel burning equipment 
in the modern stations is the “inclined multiple retort” 
underfeed stoker, designed for large boiler units, rang- 
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Fig. 2.—Setting at Boston Electric Illuminating Company’s 
Station. 


ing from 1200 to 1500 hp. A number of boilers con- 
taining 12,600 sq. ft. of heating surface have been 
used and are furnishing steam for 7000 to 8000 kw. 
in the prime mover. It is not at’ all improbable that 
this unit will be further developed to furnish steam 
for at least 10,000 kw., in the prime mover for con- 
tinuous operation. These units are set singly with 
large alleyways between each setting, so that the boiler 


and fuel-burning equipment are accessible on all sides. | | 


The stokers are designed for a flexible operation of 
50 to 300% rating. Clinker grinders are used in a 
number of cases for discharging the ash and refuse 
automatically. 

The following brief description of the fuel-burn- 
ing equipment recently installed in a number of mod- 
ern power stations covers a wide range in the character 
of load and fuel used. Some of these plants are com- 
pletely new stations, while others are extensions to 
old stations, and still others are old stations in which 
inadequate fuel-burning equipment has been replaced 
by more modern equipment. 

Edison Electric Illuminating Co. of Bos- 
ton—This company has replaced the old fuel-burn- 
ing equipment under eight 512-hp. boilers with tn- 
clined underfeed stokers. One of these stokers was 
equipped with a clinker grinder, the idea being to trv 
this out under regular operating conditions and with 
the fuel available, this being a part of a study for the 
new extension to the station. Although the stoker was 
of small size (five retorts), the clinker grinder op- 
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erated satisfactorily and it was decided to use this de- 
sign in connection with the equipment for the new 
extension consisting of four cross-drum boilers, 42 
sections wide, 14 tubes high and 18 ft. long, rated at 
1232 hp., at 300 lb. gauge pressure equipped with a 
superheater designed to give 150° F. superheat. 

These stokers, of the underfeed type, are shown 
in Fig. 2, they have 13 retorts installed under the back 
end of the boiler, under the mud drums, and are 
equipped with rotary clinker grinders for removing 
the ash and clinker continuously. The stoker drives 
are divided with not over four retorts to a motor; also, 
the wind boxes and dampers are so arranged that they 
can be controlled on the same basis, this provision be- 
ing made so as to give a complete control of coal and 
air across the entire furnace width. 

The coal usually used in New River of approxi- 
mately the following analysis: 


Fixed carbon ¢scbscd shin cde ene RE aa 73.50 
Volatile GaSe ta n RA AA Sees 20.75 
PGS EE baie E NEEE LOR MO o Fee 5.75 
Moisture: roere N one aeea ee ar 3.25 
Sülphuüur 22566242 rnio eaaa Teda 1.05 
E E AE E PEPEE EE EE EET AEE NEET EEE 14,700 


_ The average per cent of combustible in the ash and 
refuse is not to exceed 15%. The stoker equipment, 
when supplied with the above fuel, is designed to de- 
velop 300% of normal rating of the boilers for periods 
of short duration. 

The Boston Edison Co.’s engineers worked out a 
design in which doors are placed in the bridge wall 
and all controlling mechanism placed at the end op- 
posite the stokers, Fig. 2, so that when the operator 
views the furnace fires through the bridge wall doors, 
he will have at hand the controlling mechanisms. 

Buffalo General Electric Co.—The fuel-burning 
equipment for a recent extension of this company’s 
boiler plant consists of 24-retort underfeed stokers ap- 
plied to 1140-hp. cross-drum boilers, Fig. 3. The 
stoker equipment is designed for burning high volatile 
Pittsburgh coal of about 13,500 B. t. u. as fired, with 


Fig. 3.—Setting of Buffaio General Electric Company’s Stokers. 
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10% ash, 3% moisture and 2% sulphur. Air-admit- 
ting dump grates are furnished with the stoker equip- 
ment, these being power-operated. To eliminate the 
formation of clinker as much as possible, air boxes 
were designed for installation in the side wall. 

The combined efficiency for the plant’s operating 
conditions will range from 75% at 200% of boiler rat- 
ing, to 65% at 500% of boiler rating. The coal burn- 
ing equipment is designed for continuous capacity of 
480% of boiler rating and 600% for short durations. 
In comparison, this boiler has 24 retorts installed 
under an 1140 hp. boiler, while at the Delray Station 
of the Detroit Edison Co., there are 26 retorts installed 
under a 2365 hp. boiler. 

Union Gas & Electric Co., Cincinnati—The new 
$8,000,000 plant of this company contemplated the 
installation of eight cross-drum type boilers containing 
approximately 12,625 sq. ft. of water heating surface, 


Company, Cincinnati, Ohio. 


with superheaters to produce 250° F. superheat. Each 
boiler was made up of 42 sections, 13 tubes high and 
20 ft. long, the furnace width being 24 ft. inside the 
setting walls. Each boiler is equipped with economiz- 
ers over the boiler and each boiler, with its economizer, 
is designed for evaporating 100,000 Ib. of water per 
hour continuously from 1° F. to steam at 250 lb. pres- 
sure, and superheated 250° F., Fig. 4. The entire 
equipment is capable of evaporating 120,000 Ib. of 
water under the same conditions for short periods. 
The fuel-burning equipment is designed for burning 
West Virginia coal from the Kanawa District, con- 
taining approximately 12,500 B. t. u. per lb. as fired. 

The stoker equipment is of the underfeed type, 
each stoker containing 14 retorts placed under the rear 


of the boiler under the mud drum. The stokers con- 
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Fig. 5.—Instrument Panel, Union Gas & Electric Company. 


sist of double dumping grates with arrangements for 
admitting air to them. The fuel-burning equipment is 
designed for combined efficiency ranging from 75%, 
with a boiler capacity of 35,000 lb. of water, to 65% 
with a capacity of 100,000 lb.-of water. Each stoker 
is driven independently by direct-current motors con- 
nected by silent chain drives to the line shaft of the 
stokers. Instrument boards are installed to indicate 
to the operators the exact furnace conditions, Fig. 5. 

American Gas & Electric Co., Windsor, W. Va. - 
—The $10,000,000 plant of this company, located in 
the coal fields of Pittsburgh, is one of our largest power 
plant developments of recent years. The present 
boiler-room equipment; either installed or provided 
for, consists of 14 boilers with underfeed stokers sim- 
ilar to the equipment mentioned for the Union Gas & 
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Fig. 6.—Stoker and Boiler Installation, American Gas & Electric 
Company,\Windsor, W.Va. 
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Electric Co. The setting of the stokers is shown in 
Fig. 6. The instrument boards at this installation are 
‘placed between each boiler in the aisles. 

Detroit Edison Co.—The front view of the boiler 
and stoker equipment installed at the Delray plant of 
the Detroit Edison Co. is shown in Fig. 1 and a cross- 
section in Fig. 7. The installation consists of 2365-hp. 
boilers equipped with 26-retort’ underfeed stokers, with 


Fig. 7.—View of Stoker and Clinker Grinder, Delray Station, 
Detroit Edison Gompany. 


clinker grinders. The Detroit Edison Co.'s engineers 
have done considerable work in the development of 
these clinker grinders. Difficulty was at first experi- 
enced on account of the fuel bed breaking, where the 
fuel left the underfeed part of the stoker, and going 
into the ash well. It will be noted from Fig. 7 that 
the grate surface has been curved, this being done in 
order to eliminate the breaks in the fire. This equip- 
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Fig. 8.—Sectional View of Stoker, West Penn Power Company’s 
installation at Pittsburgh, Pa. 


ment is run ordinarily at 150% of boiler rating, but 


‘ higher capacities can be obtained when necessary. The 


coal used contains about 13,200 B. t. u. as fired and 
10% ash. Under the above operating conditions, the 
combustible in the ash runs from 14 to 18%. 

The instrument board used for indicating to the 
operators the condition of the furnace is well shown 
in Fig. 1. It will be noted that everything possible is 
provided to facilitate ease in handling the controlling 
equipment. 

West Penn Power Co., Pittsburgh, Pa.—The 
new plant of the West Penn Power Co. on the Alle- 
gheny River above Pittsburgh, contemplates some de- 
cidedly novel features in the boiler and stoker equip- 
ment. The initial installation is designed for six boil- 
ers of the cross-drum vertical-header type, 42 sections 
wide, 16 tubes high, 20 ft. long, set with the front 
header 16 ft. above the floor, each boiler being rated 
at 1529 hp. and equipped with superheaters designed 
to give 200°F. superheat. Underfeed stokers are to 
be installed at the front and rear ends of the boilers, 
Fig. 8, 14 retorts under the mud-drum, and 14 retorts 
under the front of the boiler. The operating condi- 
tions are to be a maximum of 300 lb. gauge pressure, 
200° F. superneat. : 

The boilers will be set in two rows with aisles 
about, 15 ft. between, thus giving plenty of room 
around each boiler for proper operating facilities. The 
stoker drives are so divided that there will be 7 or 14 
retorts driven by one prime mover, and the wind box 
dampers are arranged to control separately*the air 
for units of 3 or 4 retorts. The stokers are to be 
equipped with clinker grinders for continuously re- 
moving the ash and clinker. Pittsburgh coals will be 
used with approximately the following analyses: 


Analysis— Coal “A” Coal “B” Coal “C” 
Fixed carbon ............ 57388 49.96 06.50 
Molatile: seee oenar ANN 34.81 32.84 32.80 
ASi “re,ctacd ois wie te ep ard 3 awiehe 7.81 13.26 10.10 
Moisture ...........0. 000. 0.02 0.94 0.55 
Sulphür vs Suns coed toe etacess 1.50 1.20 0.75 
B. t. u. (as fired)......... 13,500 11,748 12,713 


The boiler equipment is designed so that the flue 
gas temperatures will range from 500° F. at 150% 
rating, to 700° at 300% rating, the combined efficiency 
ranging from 75% at 150% rating, to 65% at 350% 
rating. Each stoker, when burning fuel as mentioned 
above, is designed to develop 350% of boiler rating 
continuous with the clinker grinder in operation, and 
400% of boiler rating for peaks of short duration. 
Under these operating conditions, the combustible in 
ash is not to exceed 14%, and the ash is to be dis- 
charged into water-sealed ash pits. 

Minneapolis General Electric Co.—The engi- 
neers for H. M. Byllesby Co. have been very active in 
redesigning the fuel-burning equipment of plants un- 
der their management. For example, at the Minne- 
apolis General Electric Co.’s plant, there were 
installed 12 underfeed stokers under twelve 600-hp. 
boilers. A recent extension to this plant contemplates 
the installation of five 14-retort underfeed stokers un- 
der five-1300-hp. boilers. On account of the coal con- 
ditions prevailing at this plant, it was necessary to 
design equipment for two grades of coal of the fol- 
lowing proximate analyses: 


Coal “A” Coal “B” 
Fixed carbon .................... GAS 43.49 
Nolatile 25.04. veuueue Aee i aen 30.81 32.59 
A eh oo lee ee ee a a DEE e 11.03 20.44 
Moisture aeoieo hee hes ee 7.00 10.00 
, Sulphur EIEE ee EES A 3.48 


Bot tapatai kewl VOC “13400 Dry 11.200 Dry 
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Under the above conditions, the operating perform- 
ance of fuel “A” ranged from 1800 to 3000 hp. con- 
tinuous and 4500 hp. for short durations. With the 
poorer grade of coal, the maximum capacity was re- 
duced to 3000 hp. for short durations. 

Union Electric Light & Power Co., St. Louis— 
In the last year or so, the boiler plant of the above 
company, has been entirely revamped and a change 
made in the type of fuel-burning equipment formerly 
used. Careful study was made in regard to the in- 
Stallation of stokers, and it was finally decided to in- 
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Fig. 9.—Boiler and Stoker Installation, Denver Gas & Electric 
Company. 


stall underfeed stokers for use with good Illinois coal 
of the following analysis: 


Fixed carbon ........ 0. ccc cece ce cece wee eee ees Pisa 48.9 
Volatile 2c cus cowniewew eile mous means e RE Rea ea 27.3 
FARA 6 etal eee ete eae eal dae Avene 14.9 
Moisture 4 cists Seek eA ASSO eee SH OK 8.9 
st. CAS Pred Jeor oora EAEN NAER E awe ees 11,112 


The main problem at the start was that of design- 
ing the equipment to eliminate, as much as possible, 
trouble due to clinker formation on the side walls. 
After the equipment was in operation, and when using 
the coal that was originally contemplated, very little 
difficulty was encountered with clinkers. Perform- 
ance results have been very satisfactory. A grade of 
‘coal with the following analysis is used: 


Fixed carbon 605255565035 Gee tx ee ek bee Es 

PIC, we ce tte ees bn ryt Cia eaten eee oon BO Re ened 21.7 
WGOlAUIE’ 3 iAcods Dic aeuc vedere wie eedud Bates Aces 29.0 
Moistüre 2 sei eh ice ee Peta See eee dese es 9 
Betu 0 |. ne me E EE Pe 12,000 


Considerable more attention was required to keep the 
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fires uniform and cleaned properly in order to de- 
crease clinker trouble to a minimum. l 
Denver Gas & Electric Co.—Recent develop- 
ments in the West have brought about the installation 
of underfeed stokers for burning coals found in the 
Denver markets. The above company’s new extension 
contemplates the installagion of four 750-hp. boilers 
and four 9g-retort underfeed stokers. The applica- 
tion setting worked out as shown in Fig. 9 was made 
to give sufficient combustion space for any high vol- 
atile coals that were liable to be used at this plant, 
including lignite. The fuel-burning equipment has 


Fixed “Carbon sain bs cased eee he cowed handel 39.00 
Volatile -ersero idrara We a A n e a a ee ae 35.85 
NMIGISEUEG: saaa e N ee ee E eas 19.70 
PUG a E drake eae aT a ee E ETE E OEA 5.31 
Sulphur eek ceo er ees bow ek iid caw E AA 0.42 
Bet. Odiy) i cater ewe tee a a nese ease 12,000 


When using the above fuel, the operating perform- 
ance ranges from 140% boiler rating to 200% boiler 
rating for short duration, with approximately 70% 
combined boiler and furnace efficiency. 


ELECTRIC TRACTOR PROVES USEFUL IN 
TRANSFERRING DISABLED SOLDIERS. 


Modern surgery, aided by equipment and chemical 
processes undreamed of even a decade ago, is achiev- 
ing miraculous results in the physical reconstruction 
and mental rehabilitation of the wounded soldiers at 
the hospital, Fort Sheridan, Ill. There are now 1400 


‘patients at this hospital, representing every possible 


type of battle casualty. Electricity has been employed | 
in this work for some time, but a rather novel appli- 


‘cation is made of it at Fort Sheridan. 


They call the department into which the patients 
are transferred after the physicians and specialists 
have done all they can do for them, the physic-therapy 
department. There the work of physical reconstruction 
is completed. The transferring of. the disabled sol- 
diers back and forth between the different depart- 
ments for treatment at first appeared to be quite a 
problem but was solved by employing a Mercury type 
L-3 tractor. 

This tractor hauls a trailer on which may be seated 
as many as ten soldiers at once. The trip in this way 
is made speedily without jarring the riders in the 
least, even when starting or stopping, which is a great 
advantage over the previous methods. 


SEATTLE’S PURCHASE OF TROLLEY LINES 
The Supreme Court of the State of Washington, 


- on March 5; rendered a decision affirming the legality 


of the deal between the Puget Sound Traction, Light 
& Power Co. and the City of Seattle, whereby the city 
becomes the purchaser of that company’s street-car 
system at $15,000,000, payable in the utility bonds of 
the municipality. The court’s decision, which estab- 
lishes the legality of the transaction, as set forth in 
the contract between the two parties and in the city 
ordinances relating thereto, also upholds the validity 
of the utility bonds which the company is to accept. 

This clears the way for the formal transfer of the 
street car properties and their control and operation 
by the city. It is believed the transfer will take place 
about April 1, when Thomas F. Murphine, superin- 
tendent of Public Utilities, will take charge. 

Under the terms of the contract, the Puget Sound 


© Traction, Light & Power Co. is to supply the city with 


electric energy at one cent per kilowatt until,such time 
as the city may be prepared to proditce’ its own, power. 
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Graphic Determination of Distribu- 
tion Economics 


Economical Design of Transmission and Distributing System — 
Influence of Annual Charges, Energy and Cable Costs, Conduit 
Charges and Depreciation Upon Choiceof Conductor Cross-section 


By G. M. ARMBRUST ; 


Distribution Division, Commonwealth Edison Co. 


tribution system is that which provides for the 

distributing of energy at the desired efficiency, 
voltage regulation and reliability for the lowest invest- 
ment and operating expense, and as the system forms 
a large part of the plant investment, its problems are 
of considerable importance. 

Many specifications of the system are fixed by 
practical considerations, such as standard voltage, con- 
tinuity of service, safety, store room stock limitation, 
etc.; and the problems usually reduce to the proper 
distribution of lines and feeders, and to the determina- 
tion of size of conductors. 

Theoretically, the economical size of conductor is 
that in which the sum of the interest on investment in 
cable, conduit, generating and converting plant, de- 


a l: E economical design of a transmission and dis- 
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preciation, taxes and loss of energy in the conductor 
are a minimum. This can be shown more clearly by 
a graphical representation of a typical case. Fig. I 
illustrates the determination of the economical size of 
a low tension feeder, assuming an average distribu- 
tion of load and arrangements of substations as in the 
down-town district of Chicago, average maximum load 
of 815 amperes and length of feeder of 800 ft. It is 
assumed that these factors are practically fixed on the 
low tension system by voltage regulation and operat- 
ing conditions. The curves showing totals represent 
the sum of the following items of cost: 

First—Annual charges on cable. This is interest 
on investment, depreciation, taxes, etc., and is 9% 
of the cost of the cable installed. 

SEconpD—Cost of energy loss in the feeder. The 
curves of Fig. 2 represent the average daily load of 


a low tension feeder during winter and summer 
months, also same kw-h. at 100% load-factor. From 
these and load curves of other seasons of the vear the 
cost of energy loss per year is calculated. 

Tuikpb—Annual charges, interest, depreciation, 
taxes, etc, on generating station, transmission and 
substation equipment used to supply these losses. 

FourrtrH—Annual charges on conduit. From a 
comparison of these component curves it is evident 
that the two factors which principally effect the total 
annual cost of feeders are prices of copper and appara- 
tus, and the load-factor. The lowest point on the total 
cost curve, representing the minimum annual cost, 
shows the most economical size of conductor under 
the condition considered. From the curve of 1918 
prices, this size is 1,375,000 c.m. To show the effect 
of increased prices of copper and equipment, a similar 
curve is calculated, based on 1914 prices. 

Under these conditions the most economical size of 
conductor is 1,750,000 cir. mil., or in other words it is 
economical at the present prices to work the copper 
at a 25% higher current density. 

The diversity between customers or circuits, and 
the variation in demands of customers, in character of 
load, season of year, affect the load-factor or shape of 
load curve, and thus the amount of loss m feeders. 
This may be illustrated by considering the cost of car- 
rving the same annual kilowatt-hours output shown in 
Fig. 2, but at 100% load-factor. The effect is to cut 
off the peak of the curve where the energy loss 1s 
greatest. From the losses calculated from the average 
24-hr. loads and 1918 prices, the third total cost curve 
is obtained, Fig. 1. On account of the lower energy 
loss, that portion of curve most affected by these losses 


(the smaller sizes) is lowered and minimum total cost 


is at 1,000,000 c.m., or a still smaller size of feeder 
would be economical. However, the variation in total 
cost within this range of sizes is not great, and the 
present standard size of 1,500,000 c.m. represents an 
average of these conditions. 

These cases illustrate the factors affecting design 
of feeders, but the principles used cannot be applied 
to all parts of the system, for instance, secondary a. c. 
distribution or to l. t. mains with indeterminate 
loads. Here the size must usually be made larger than 
economical to secure voltage regulation which will in- 
sure maximum life of incandescent lamps and desired 
quality of service, and to avoid continually replacing 
cables with other sizes as load conditions change. 

A similar case has been taken on the 4000-volt svs- 
tem, Fig. 3. Assuming the present arrangement and 
distribution of feeders in Chicago, with an average 
length of 8200 ft. and average maximum load of 525 
kw.. Fig. 4, the present prices, of equipment, the total 
annual cost per feederis-minimum when the size of 
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conductors is slightly larger than No. o, the present 
standard size. Calculating the total cost from the 1914 
prices of copper and material shows the economical 
size of conductor to be about 25% larger. The effect 
of the load-factor is shown by the third total curve 
representing the cost of a feeder carrying this load 
under the same conditions except at 100% load-factor 
This curve shows the economical size to be about 10% 
smaller than a feeder carrying an average load. 

The limitations of voltage regulation and operating 
conditions which largely determine the disposition of 
low tension feeders do not restrict the arrangement of 
the 60-cycle circuits to as great an extent. As shown 
on the cost curves of the 4000-volt feeder, the annual 
charges on cable and conduit form a larger propor- 
tion of the total cost than in the case of the low tension 
feeder, so that with an arrangement of circuits which 
would concentrate more load at the feeders’ centers, a 
more economical disposition of feeder copper could 
be made. On account of the greater proportion of 
total cost of 60-cycle feeder being in cable, as com- 
pared with the low tension feeder, it is economical to 
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load the 6o-cycle circuits to a higher current density, 
0.777 amperes per 1000 c.m., compared with 0.593 am- 
peres per 1000 c.m. in the low tension feeder or 32% 
higher. 

Fig. 5 represents a calculation to determine the eco- 
nomical load per line of the transmission system of 
Chicago. In this case the factors which are fixed are 
the location of generating stations, character of load, 
radius to which it is to be transmitted, transmission 
voltage, and the fact that there is now in service a 
large amount of cable of an average size of 250,000 
c.m. The problem is to determine the economical load 
per line and thus the proper arrangement of lines. 
The curves representing line and station charges and 
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The station charges are lower than the cost of energy 
loss in this case, as no substation equipment’is charge- 
able to this system. 

The average maximum load per line in 1917 was 
about 150 amperes per phase per line, and the differ- 
ence between this load and 300 amperes represents, as 


Dollars Per Year 


shown on the curve, about $200,000 per year loss. All 
of this difference cannot be saved as operating condi- 
tions will not permit carrying this load per line, but 
if the load were limited to 200 amperes per line, most 
of the saving would still be available. 

The point 1918 on this curve represents the results 


Amperes Per Phase 


emergy losses are therefore plotted as functions of the 
lovad per line in this case. As in the case of the 4000- 
volt feeder, the line charges are the largest portion of 


Fig. 4. 


the total cost, in fact, within certain limits the line 
charges become a still greater portion of the total as 
the voltage increases. 

The most economical load per line per phase as 
shown on the total cost curve is slightly more than 300 
amperes, with the present prices of copper and energy. 


of the year’s line changes and shows a saving of about 
$40,000 due to the increase in line loads. This still 
leaves a wide margin for increased efficiency in trans- 
mission. This further increase partly depends, how- 
ever, upon the installation of relays for the parallel 
operation of lines to provide the reserve now obtained 
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from spare lines. This spare cable can then be used 
to further increase the efficiency of the system. 

In addition to this reduction of annual transmis- 
sion cost a still greater saving in operating costs is 


1500.000 
\ Total Annva! Cost 
Se | 
SS 
q 
iV \ef 
£000 000 — pees eld Bee 
' € 
È 
N € | 
& 
Ë 
2 
s 
S 
500 j a 


made by this year’s changes, by transferring a con- 
siderable portion of Fisk Street Station’s load to the 
Northwest Station. As shown on the diagram of lines, 
Fig. 6, a number of lines are to be removed from Fisk 
Street and installed from Northwest Station. On the 
25-cycle system, nine lines are being removed and five 
installed, resulting in an increased load per line and 
the transferring of an average of about 20,000 kw. of 
Fisk Street load to Northwest, and an arrangement of 
- tie lines by which it is possible to transmit an aver- 
age of 15,000 kw. from Northwest to the Fisk Street 
bus. 

The reason for this shift is the much better econ- 
omy of the new generating units at Northwest Station 
which will be in operation this year and the fact that 
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war conditions made it necessary to postpone the in- 
*stallation of new units ordered for Fisk Street. This 
ehange will result in loading the economical generators 
almost up to their capacity and shutting down some of 
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the smaller units at Fisk, Quarry and Grove Street 
Stations. | 

Composition load curves, typical of the various sea- 
sons of the year are made up, from load curves of the 
substations affected, and from these total amount of 
energy to be transferred is calculated, the result of 
which is shown in Fig. 7. This amounts to about 210 
million kw-h. per year transferred. Due to the better 
efficiency of these generators, the total gross saving 
per year is $263,000, or about $700 per day. 

The cost of this rearrangement of lines consists of 
the removal and installation of approximately 265,000. 
ft. of 4/o and 250 cir. mil. cable and amounts to about 


_ $65,000, including value of cable lost in transfer. 


A large part of this saving depends upon operating 
the tie lines between stations at their maximum ca- 
pacity. It has been determined by their operation dur- 
ing recent winter months that they may be loaded con- 
tinuously to 85% or more of their maximum rated 
capacity during average winter weather without ex- 
ceeding temperature limits of the cable. During the 


summer months this rating is reduced to 50% of the 


H 


1918 Load 


S A) 
GPe, 


o A 


f 


Kiowarrts 


Fig. 7. 


maximum capacity on account of the lower rate of 
heat radiation of cables in warm weather. 
The principal objections to the scheme have been: 
(1)—Injury to cable in pulling out and transfer- 
ring. 
ay Wise of cable of short lengths. 
(3)—Desirability of leaving cable in place for fu- 
ture use even though not at present available for use. 


OIL SUPPLY LARGELY EXHAUSTED. 


Forty per cent of the total known oil supply in the- 
United States, exclusive of oil shale deposits in three 
states, has been exhausted, according to estimates 
transmitted by Secretary Lane to the interstate com- 
merce committee. 

Up to last Jan. 1, a total of 4,598,000,000 bbl. had 
been produced, while the known available oil re- 
sources, not counting the shale deposits, in the ground 
and in field storage were estimated at 6,740,000,000 
bbl. Distillation of shale deposits in Colorado, Utah 
and Wyoming, however,.would produce 70,000,000,000 
bbl. of oil, the.secretary said. 
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Use of Boiler-Room Instruments 


Instruments That Should Be Employed — What 
these Instruments Show — How to Interpret Them 


By ROBERT JUNE 


Mechanical Engineer. 


This article is the third of a series on power plant management. 


These articles will discuss the various important phases 


of power plant management, factors that affect eficiency and economy. The power plant manager or superintendent reading 
this series will obtain a consecutive series of informative articles that may be educative for many, and in any case will serve 
to remind of the many factors in power plant operation requiring consideration. 


N BRINGING about efficignt boiler operation con- 
tinual observation of what is being performed is 
absolutely necessary if highest practical efficien- 

cies are to be obtained. For this reason boiler-room 
instruments are absolutely necessary. 


DRAFT GAUGE IS THE FIREMAN’S BEST FRIEND. 


This statement is made with due consideration of 
all the factors entering into successful boiler oper- 
ation. It enables the fireman to produce the largest 
amount of steam with the least amount of coal 
handling. 

The draft required to effect a given rate of com- 
bustion depends upon the kind and condition of fuel, 
the thickness of the fuel bed, type of grate and eff- 
ciency of combustion, and can only be found accu- 
rately by experiment. For every kind of fuel and rate 
of combustion, there is a certain draft with which the 
best results are obtained. The curves in Fig. I give 
the furnace draft necessary to burn various kinds of 
coal at the indicated rate of combustion for average 
operating conditions. These curves allow a safe mar- 
gin for economically burning coals of the characters 
noted. Specific figures for the various types of stokers 
may be obtained from the manufacturers. 

When combustion is progressing properly, the 
quantity of gases will be in direct proportion to the 
load. The boiler through which the gases pass has 
a constant resistance (constant, that is, for the indi- 
vidual boiler—different sizes and makes of boilers 
have different resistances). The function of the draft 
gauge is to indicate the difference in pressure between 
the point or points with which it 1s connected and the 
atmosphere. A simple draft gauge is connected to one 
point, a differential to two. 

A draft gauge connected to show the pressure drop 
through the fuel bed in connection with one showing 
the drop through the boiler will indicate any change 
in the conditions of the fuel bed. A relative increase 
in the drop through the fuel bed will indicate that the 
bed is becoming thicker, or that it is becoming clogged 
with clinkers, etc. If the pressure drop becomes less, 
it indicates that there are holes in the fire or that the 
fuel bed is too thin. 

The pressure drop across the fire varies with the 
resistance of the fuel bed and also with the rate of 
flow of air through the fuel bed. The furnace indi- 
cator compares the pressure drop across the boiler, 
eliminating effects due to the rate of flow of air, and 
thus obtains a net result which varies only with the 
resistance of the fuel bed. While this type of apparatus 
indicates what is going on in the furnace boiler, the 
opertaor must have sufficient intelligence and skill to 


be able to interpret its indications and adjust condi- 
tions. 

In concluding this discussion of draft, and draft 
gauges, I cannot do better than quote a statement once 
made by that master engineer of boiler-room oper- 
ation, Joseph W. Hays. “Visit your boiler room today 
and note how your firemen manage the drafts. If 
there are draft gauges on your boilers, you will first 
be interested to note what a variety of drafts you 
have. You will also be interested to see whether the 
firemen are paying any attention to the gauges. If 
thev do not, it is the fault of somebody about the 
place—not the firemen. It 1s a waste of time and 
money to equip your plant with anything that is not 
going to be used. Now watch the firemen. 

“The boiler dampers are open. The damper in the 
main breeching, if there is one, is wide open also. The 


firemen act upon the theory that draft is made to be 
used and that if some draft is a good thing, all of the 
draft that can be obtained must be better. They take 
the whole box of pills at one dose. 

“The rule, when designing a power plant, is to pro- 
vide for an excess of draft. Dampers are furnished 
in order that the draft may be under control. The 
boiler damper has the same relation to the furnace 
that the throttle bears to the:steam engine. The fire- 
men should set the dampers to give the draft that is 
called for—no more and no less. The dampers should 
never be wide open except under the most extreme 
conditions of load. 

“You will notice, most likely, that the firemen use 
the ash-pit doors to check the draft when the steam 
approaches the popping point. They have discovered 
that this is a very effective way,to quiet the enthusiasm 
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of the boiler. They do not know that it is the waste- 
ful and improper way. If there are draft gauges on 
your furnaces you will observe that the vacuum 1s 
greatly increased when the ash-pit doors are closed. 
This multiplies the inflow of air at all of the cracks, 
crevices, holes and other openings about the boiler. 
The uptake temperature rises. Steam is being checked 
all right but heat energy is being wasted. 

“It is just as easy to close the boiler dampers as it 
is to close the ash-pit doors, provided the dampers are 
furnished with the proper means for exercising man- 
ual damper control. The boiler damper controls 
should be so arranged that they may be worked, and 
worked easily from the fronts of the furnaces. The 
firemen should be compelled to use the dampers in 
preference to the ash-pit doors. The latter should be 
removed, if necessary, to get the firemen in the way 
of using the dampers.” 


THE Wuy or FLUE Gas ANALYSIS. 


` The products of combustion, resulting from com- 
plete oxidation of coal, with theoretical air supply, 
consist chiefly of water vapor and sulphur dioxide. 
With deficient air supply, the flue gases are found to 
contain carbon monoxide and varying amounts of 
hydrocarbon. Excess air results in the presence of 
free oxygen in the gases. Evidently an analysis of 
the flue gases offers a basis for judging the efficiency 
of combustion. 
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The following are the things to be studied and 
adjusted: 
I. The firing and handling of the fire. 
(a) Selection of proper firing method for the coal 
in use (cooking or spreading methods). 
(b) The proper leveling of the fire to keep it free 
from air holes. 
(c) The proper depth of fire. 
2. The draft for the thickness of the fire and the load. . 
3. The setting, which should be free from cracks. 
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4. The secondary air supply, which niust be provided 
to complete combustion. 
5. The furnace construction. 

If the gas analysis is to have any value, the sample 
on which it is based must be as nearly an average as it 
is possible to obtain. There is a diversity of opinion 
as to the best method of obtaining the sample. The 
Bureau of Mines recommends a water cooled tube or 
a quartz tube as preferable to a metal tube. The 
A. S. M. E. test code recommends a plain perforated 
14-in. gas pipe. As between the two, the Bureau of 
Mines recommendation would seem preferable. 

The use to be made of gas analysis determines the 
location of the Sampling tube. If the total heat losses 
are the desired data, the sample should include all air 
leakage into the setting. If this information is to be 
used in controlling the fire, the sample should be taken 
at some point before thg gases are diluted by leakage 
through the setting. 

Remember the boiler damper in placing the sam- 
pling tube, so that the tube is not placed in a gas 
pocket. Particular attention must be paid to prevent- 
ing air leakage around the sampling pipe which might 
give a false indication of the composition of the gases. 
In a B & W boiler, the sampling pipes can be thrust 
through the top blow-hole in the last pass. Ina Heine 
boiler, the pipes can be run through one of the hollow 
stav bolts. “In return tubular boilers, the top handle 
can be removed from the boiler doors. Place the tube 
6 in. from the boiler head and above the top row of 


tubes. If it is put in too far, it may come into a dead 
space. Be sure to get none of the air leaking around 
the doors. If air leaks in at the rear arch, most of it 


will find its way through the upper tubes. 

The Orsat apparatus recommended by the Bureau 
of Mines for CO, determination is shown in Fig. 2. 
It can be purchased either in the form shown or ina 
modified form, from a number of reliable manufac- 
turers. Full directions for its operation are given in 
the Bureau of Mines bulletins, or may be obtained 
from the manufacturers. 

While hand indicators such as the Orsat, can be 
used as a means of studying air-supply conditions or 
for occasional tests, they do not answer the purposes 
of daily plant operation, since the CO, content of the 
flue gases may, and does, vary widely, rapidly and 
continuously, due to the fact that the proportions of 
the air supply which come through the fire and in 
above the fire, are easily upset by throwing on of fresh 
coal, the burning through of thin spots, accumulations 
of clinker and ash, manipulation of dampers and fire- 
doors, etc. It can hardly be said that CO, recorders 
act promptly enough to follow the variations in CO,, 
from minute to minute, but they do, on the other hand, 
produce a chart showing an average, which serves as 
a warning to the fireman who is careless or incom- 
petent in his management of the fire and draft. 

Remember that while CO, indicates a small amount 
of excess air, it does not necessarily mean correspond- 
ingly good combustion. 

Low CO, may be caused by excess air, insufficient 
air (high CO), or improper mixtures of the air and 
gases, but a surplus of air is the cause in almost every 
case. The difference between the CO, percentages in 
the last and first passes indicates the air leakage in the 
setting. 

CO, is affected by the character of the fuel. The 
more hydrogen in the coal, the less CO, in the flue 


gases. If the fuel were all carbon, there would be 
21% CO,. If all hydrogen, there would be no CO, 


in the setting: 
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We must not attempt, however, to secure high CO, 
by cutting down the draft only. High CO, can be 
obtained with any draft in reason, either high or low, 
provided the draft and the fuel resistance are in proper 
relation. CQO, percentage indicates the ratio of air 
used to the air that has not been used. It is some- 
times feared that 8 or 10% CO, cannot be obtained 
without CO in considerable quantities. This is not in 
accordance with general experience. There is little 
danger from CO until about 15% CO, is reached. 

The percentage of CO, is the index of the amount 
of heat being wasted up the stack. It is little realized 
how large a return will result from a small increase of 
average per cent of CO,. The chart of Fig. 3 shows, 
for instance, the dollars saved per ico b. hp. that 
is Operating 365 days per- vear, 24 hours per day, 
for various prices of coal, and corresponding to an 
increase in CO, from any original figure to any final 
figure. Suppose, for instance, that the original value 
of CO, is 7% and that after equipment with CO, 
recorder, the average CO, is increased to only 8%. 
Starting at the 7% mark of the horizontal line of this 
chart and rising to the 8% curve and then running 
over horizontally to the left, we find that with coal 
at $4 this increase of CO, means a yearly saving of 
$375. This, of course, is for r00 b. hp. operating 
continuously. If the load-factor instead of being 100% 
were only 25%, the saving would be one-quarter of 
$375. or $94 per 100 boiler hp. and for a 500 b. hp. 
5 X $04 = $470. 

The CO, indication answers most practical pur- 
poses. If greater certainty is desired after the CO. 
has been brought up to the desired percentage, the 
CO determination can be made. The formation ot 
CO is due to: 

. Furnaces of poor design. 

. Improper methods of firing. 

. Character of fuel, particularly with reference to 
the equipment with which it is burned. 

. Improper mixing of combustible gases with the 
air. 

5. Low furnace temperature, so that the gases are 

cooled below the ignition point. 

6. Deficient air supply. . 

The formation of CO is usually due to insufficient 
air supply, which, as pointed out by the Bureau of 
Mines, may be either local or general. Either the local 
or general] causes may be from the composition of the 
coal. The coal may be fusible, in which case the sur- 
face of the fuel forms one solid layer of semi-liquid 
fuel, which effectively stops the passage of air. At 
the same time, a large excess of air may be fed into 
the furnace elsewhere. The same local excess or 
insufficient air supply may be caused by the fusion of 
ash on the grates. The volatile matter may be driven 
off so rapidly after a fresh charge of coal that the 
average air supply is not sufficient, whereas a couple 
of minutes after firing, it is too large. 

__ The occurrence of CO in the waste gases is a de- 

cided danger signal, not so much on account of the 
loss which it represents, but because it is usually 
companied by unconsumed hydrogen and hydro- 
carbons. 


+ w Nm 


FLUE Gas TEMPERATURES AND EFFICIENCY. 


_ Flue gas temperatures should be taken with a con- 
tinuous instrument. They serve a number of useful 
purposes. 

_ I. Call attention to leaks in boiler setting. In case 
air is allowed to leak into the flues and mingle with 
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the gases after they have left the heating surfaces, the 
temperatures may be brought down to almost any 
point above that of the atmosphere, but without any 
reduction in the amount of heat wasted. 

2. Indicate, condition of furnace and boiler, 


“such as: 


(a) Dirty fire. 

(b) Holes in fre. 

(c) Presence of scale on water surfaces. 

(d) Presence of soot on fire surfaces. 

(e) Faulty condition of barfles. 

Of the conditions just mentioned, unclean heating 
surfaces are most important, since they are most 
prevalent and constant. Many cases are on record 
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where continuous soot removal, such as is obtained by 
the use of mechanical soot blowers, has affected a 
continued reduction in flue gas temperatures of 80° F. 

In conclusion, there is no more reason why you 
should ask or permit your boiler-room crew to work 
without the instruments we have discussed than to 
permit them to work without a pressure gauge. Instru- 
ments tell your men where they are at. Given knowl- 
edge and good intention, they will soon improve oper- 
ating conditions. At present, the state insists upon the 
pressure gauge. The time is rapidly approaching when 
it will insist upon the other instruments. 


ELECTRIC SMELTING OF ORES IN BRITISH 
COLUMBIA. 


A report has been submitted by Dr. Arthur Stans- 
field, professor of metallurgy, McGill University, 
Montreal, on a recent investigation into the feasibility 
of electric smelting of certain ores in that province. 
The report has not yet been made public, but it is 
understood that Dr. Stansfield reports favorably on 
the scheme and recommends that one or more of the 
best iron ore deposits be developed in order to make 
complete tests of the ore. At the same time he sug- 
gests the establishment of a plant for the production 
of charcoal from mill waste, the charcoal being re- 
quired in the reduction of the ore. He also suggests 
an investigation into the latest electrical process for 
the reduction of ore and if this is found as satisfac- 
tory as he anticipates, that a reduction plant should be 
established at a point conveniently located to the ore 
deposits, the charcoal plant and, for the supply of 
power, a waterfall that can be developed at a reason- 
able cost. 
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REPORT SHOWS GAINS MADE BY TELE- 
PHONE INDUSTRY. 


Interesting Data Contained in Preliminary Report of 
Census Bureau. f 


The number of telephones in use in the United 
States at the close of the calendar year 1917 was 
11,713,228—-I to every Q persons, or every two 
families; and the number of calls made during the 
year is estimated at 21,842,000,000, an average of more 
than 200 for every man, woman, and child in the 
country. These are among the interesting features of 
a preliminary report on the telephone industry of the 
United States, just made public by Director Sam. L. 
Rogers, of the Bureau of the Census, Department of 
Commerce. 

In addition to statistics for 1917, the report pre- 
sents comparative figures for 1912 and 1907, with 
percentages of increase. The statistics for 1917 cover 
the Bell Telephone System—comprising all lines oper- 
ated by the American Telephone and Telegraph Com- 
pany and its associated companies; independent tele- 
phone systems reporting annual incomes of more than 
$5000; and independent telephone systems, including 
rural lines, reporting incomes of less than $5000. They 
do not, however, include data for telephone lines main- 
tained by steam and electric railways for use in com- 
nection with the operation of their roads; private lines 
in hotels, factories, etc.; or lines operated by Federal, 
state, or municipal offices. 

Considerable increases are shown for both five- 
vear periods, 1912-1917, and 1907-1912, covered by 
the report. The increase in the amount of business 
done was considerably greater during the later five- 
vear period than during the earlier, but the increase 
in the wire mileage and the number of telephones was 
proportionally, though not absolutely, greater during 
the earlier period. During the five-year period 1912- 
1917 the number of systems or companies increased 
from 32,233 to 53,035, or at the rate of 64.5%, as 
against 40.3% for the preceding five years. The wire 
mileage increased during the same period from 20,- 
248,326 to 28,827,091, or by 42.4%, as against 55.8% 
for the preceding five-year period. The number of 
telephones increased from 8,729,592 to 11,713,228, or 
at the rate of 34.2%, as compared with 42.7% for the 
five years 1907-1912. The estimated number of mes- 
sages or talks increased from 13,736,000,000 to 21,- 
842,000,000, or by 59%, as compared with 20.8% for 
the five years preceding. The total number of em- 
ployees in 1917 was 262,622, an increase of 43.2%, as 
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compared with 1912; and their salaries and wages 
aggregated $175,668,299, an increase of 82.9% over 
the 1912 figure. The income from all sources in 1917 
amounted to $391,476,926, an increase of 53.5% over 
1912; and the expenses and fixed charges were $319,- 
116,293, or 56.6% more than in 1912. The total value 
of plant and equipment in 1917 amounted to $1,492,- 
230,081, an increase of 32.8% as compared with 1912. 
For the ten-year period 1907-1917 the percentages of 
increase in the more important items covered by the 
table were: Salary and wage payments, 157.3: ex- 
penses and fixed charges, 126.6; wire mileage, 121.8; 
total income, 112.2; number of messages or talks, 92.1; 
number of telephones, 91.4; number of employes, &2.2; 
value of plant and equipment, 80.8. 

The Bell Telephone System reported, for 1917, 
62.6% of the total number of telephones, 80.3%% of 
the total wire mileage, and 76.4% of the total value 
of plant and equipment. In addition to the 7,326,862 
telephones directly owned by this system, there were 
3,164,902 independently owned telephones which were 
connected with the Bell lines and exchanges for the 
interchange of local and long-distance service. The 
Bell service, therefore, reaches 10,491,764 telephones, 
or 89.6% of the total number reported. 


FURTHER CENSUS BUREAU REPORTS ON 
CENTRAL STATIONS. 


New York, California, Indiana and Montana Show Gains. 


The central-station statistics for four more states, 
New York, California, Indiana and Montana, have 
been given out by Director Sam. L. Rogers of the 
Bureau of Census. These reports, which show sub- 
stantial gains for all four states, are reproduced here- 
with. Previous reports of 24 states have already been 
published in preceding issues of the ELECTRICAL 
REVIEW. 

The growth in the industry in New York state 1s, 
as a rule, greater in absolute amounts between 1912 
and 31917 than during the preceding’ five years, al- 
though most of the percentages of increase are less 
for the later period than for the earlier. In 1917 the 
total income, 94.2% of which was for electric service, 
amounted to $84,716,578, an increase of 489 over 
1912. Steam supplied the greater part of the horse- 
power at each of the three censuses—60% in 1917, 
as compared with 55.2% in 1912 and 57.2% in 1907. 
It may be noted also that the average horsepower per 
steam engine increased from 725 hp. in 1907 to I155 
hp. in 1912 and to 2156 hp. in 1917. 


CENSUS BUREAU REPORT ON THE TELEPHONE SYSTEMS OF THE UNITED STATES. 


_ 1917 maaa 
° All other systems———Y, 
Reporting Reporting 
y Total, Bell Teie- annual in- annual in- Per cent of 
all phone cames of comes of increase. 
systems. system. $5,000 less than 1912, 1907, 1907- 1912- 
cr more. $5,000. all systems. all systems. 1917. 1917. 
Number of systems and lines...... 53,035 145 2,055 50,835 32,233 22,971 130.9 64.5 
Miles of wire .....sssassssssascscoo 28,827,091 23,136,553 4,164,308 1,526,230 20,248.326 12,999,364 121.8 42.4 
Number of telephones ............. 11,713,228 17,326,862 2,626,852 1,759,514 8,729,592 6,118,578 91.4 34.2 
Estimated number of messages or 
THR: «Seas siya oes wee tie weiter a es 21,812,425,620 14,597,594.929 5,211,493,216 2,033,337,476 213,735,668,245 11,.372,605,063 92.1 59.0 
Number of public exchanges ...... 21,174 6,258 6,006 39,880 211,515 210,613 15.8 RS 
Number of employes ...........08.. 262,622 198,700 45,790 18,132 2183,361 144,169 82.2 43.2 
Salaries and wages paid .......... $175.665,299 $144,914,867 $24,740,199 $6,013,233 2396,040,541 $68,279,127 157.3 82.9 
Income from all sources ........... O91.476,026 311,918,260 - 60,593,540 18,975,126 2255,081,234 184,461,747 112.2 532.5 
Expenses and fixed charges ....... 4319,116,203 260,783,288 52,319,772 46,013,233 2203, 754.909 140,802,305 26.6 56.6 
Value of plant and equipment .... 1,492.230,081  1,140,639,666 295,272,476 56,317,939  271,081,433,277 2794,096,971 80.8 32.8 


‘In addition to the 7,326,862 Bell-owned telephones, the Bell system reported 3,164,902 telephones of “All other systems” which 
Were connected with its lines and exchanges for the Interchange of local and long-distance service, making a total of 10,491,764 


telenhrones. 


“Exclusive of systems reporting annual Incomes of less than $5,000. 


Number of systems reporting exchanges. 


Actual number of exchanges not reported. 


“'Salauries and wages paid” is the only expense item included for systems reporting annual inconrés of less than $5,000. 


March 15, 1919, 


CENTRAL-STATION STATISTICS FOR NEW YORK. 


Per cent 
of increase.! 
1907 1912 
to to 
; 1917. 1912. 1907. 1917. 1917. 
Number of es- 
tablishments.. 332 321 314 5.7 3.4 
Com)nercial . 207 a 267 3.7 1.8 
Municipal ... 55 AT wwe eaters 
Income A $84,716,578 $57,218,973 $34,859,170 143.0 48.1 
_ Electric serv- ‘i 
S e en ai $79,831,241  $53,189.0)00 $34.067,383 134.3 50.1 
All ier EE $4,885,337 $4,029,973 $791,787 517.0 21.2 
Total expenses, 
including sala- 
ries ana wages $67,251,033 $44,297,869 $25,961,930 159.0 651.8 
No. of persons : 
employed 16,251 13,733 7,716 110.6 18.3 
Salaries and 
wages ..... $15,315,788 $11,034,898 $5,819.617 163.2 38.8 
Total hp...... 1,753,191 1,157,809 722,653 142.6 51.4 
Steam engines: 
Number ,.. 488 553 570 —14.4 — 11. 8 
HDP. aaaea. 1.052.315 638,932 413,388 154.6 647 
Internal-combustion engines: i 
Number ... 70 66 HA E E EAA 
HD. sararea 5, 948 6,471 3.315 79.4 —8.1 
W ater wheels: 
Number ... 421 405 ; 362 16.3 4.0 
Hp. «443d wee 694,898 512,406 305,950 127.1 35.6 
Kw. capacity of 
dynamos 1,211,904 772,030 482,031 151.4 57.0 


Output of sta- 
tions, kw-hr..3,828,592,184 2,175,048,634 1,452.222.471 163.6 76.0 
Stationary motors served: 


Number 62.181 82,525 1R,051 244.5 —24.7 
o HD: ceeds coe 1,193,264 795,256 393,955 202.9 50.0 
Number of street lamps: 
ATE. 1526 owes 20,373 47,391 2 —57.0 
Incandescent, 
Ete. sires ks 156.940 62,706 2 ..... 150.3 


1A minus sign (—) denotes decrease. Per cent not computed 
where base is less than 100. *Not available. 


The actual number of new establishments added 
in California since 1912 was 16, of which 12 were 
commercial and 4 municipal; but, as the result of a 
number of combinations in the commercial systems, 
and various other changes, there was a net decrease 
of 14 establishments, resulting from a decrease of 18 
in the commercial and an increase of 4 in the municipal 
establishments. Water supplied the greater part of 
the horsepower at each of the three censuses for which 
figures are given, 61.7% of the total in 1917, com- 
pared with 50.9 in 1912 and 54.2 in 1907. 

CENTRAL-STATION STATISTICS FOR CALIFORNIA. 


Per cent of 
increase.! 
1907 to 1912 to 


. 1917. 1912. 1907. 1917. 1917. 
Number of establish- 
MEntS 26s bese ees 98 112 129 —24.9 —12.5 
Commercial ..... 79 aar 115 —31.3 
Municipal ....... 19 15 TH paws oe 
Income? 6.65 esse es oe $40,277,613 $27,685,573 $14,416,529 179.4 45.5 
Electric service. .$38.7F8,970 $26,461,154 $13,922,028 178.5 46.5 
Ail other ........ $ 1,508,643 $ 1,224,419 $ 494,501 205.1 23.2 
Total expenses, in- 
cluding salaries 
and wages ...... $32,705,192 $22,803,526 $12,580,937 160.0 43.4 
Number of persons . 
employed ........ 6,167 5,738 3,128 97.2 7.5 
Salarie 8 ‘an 
WAZEY 65d shes $ 7,132,056 $ 5,823,203 $ 3,094,193 130.5 22.5 
Total hp. .......... 1,181,394 848,248 - 384,673 207.1 39.3 
Steam engines: 
Number ....... 122 169 201 —39.3 —-27.8 
HD: SacBee souls < 450,180 414,206 159,644 182.0 8.7 
Internal-combustion engines: 
Number ........- 11 11 11 eran or 
FAD: eee Bakes 2,237 1,980 16,585 —86.5 13.0 
Water wheels: 
Number ......6-. ; 224 205 172 30.8 9.3 
Hp. ashe ta ewtes 728,977 432,062 208,444 249.7 68.7 
Kilow Ret capacity of 
dynamos ........ 816,974 588,281 238,480 242.6 38.9 
Output of stations 
kw-hr. .....-... 2, T46, 567,337 1,747,459,041 661,606,309 315.1 57.2 
Stationary motors served: 
Number ......... 21,480 29,059 11.560 85.8 —26.1 
VADs Shoe eects 1.410, 271 603,742 200,067 604.9 133.6 
Number of street lamps: 
P l e E E ESE 13,738 19,341 St cote ..... —— 29.0 
Incandescent, etc. 108,781 75,802 eka aaoi 43.5 


14 minus sign (—) denotes decrease: percentage omitted 
where base ie less than 100. "Exclusive of $107,617 in 1917 and 
$75.817 in 1912, revorted by street and electric railway com- 
panies as income from sale of electric current. *Not available. 

The number of new establishments added in 
Indiana since 1912 was 70, of which 48 were com- 


mercial and 22 municipal ;-but, as the result of com- 
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binations in commercial systems and other changes, a 


net increase of only 36 establishments, 17 of which 
are commetcial and 19 municipal, is shown 


CENTRAL-STATION STATISTICS FOR INDIANA. 


Per cent 
of increase.? 
2 1907 1912 


À to to 
1917. 1912. 1907. 1917. 1917. 
Number of establish- 
ments .......... 237 201 200 18.5 17.9 
Commercial ...... 147 130 132 11.4 13.1 
Municipal ........ 90 71 OS: sav $s 
Income? ............ $12,976,059 $7,711,223 $4,438,332 192.4 "68. 3 
Electric service...$12,114.801 $7.417,484 $4,222,610 186.9 63.3 
All other. ......... $861,258 $293,739 $215,722 299.2 193.2 
Total expenses, in- 
cluding salaries i : 
and wages........ $11,009,764 $6,028,909 $3,627,336 203.5 82.6. 
Number of persons 
employed ...... 2,897 2,269 1.618 79.0 27.7 
Salaries and wages$2,371,606 $1,525,875 $969,263 144.7 55. 4 
Toal hp. ........06. 301,150 155,503 116,828 157.8 62.5 
Steam engines: 
Number......... 351 352 381 —7.9 —0.3 
1 i o ieee eet 2 a8 270,219 159,888 95,927 181.7 69.0 | 
Internal-combustion engines: 
Number ........ 46 17 T soisi heen 
HDP: Piosu dentis 3,268 1,700 1,295 152.4 92.2 
W ater wheels: 
Number ........ 90 90 $ BS eeen aas 
Tips 2252 ek ospesa 27,663 23,915 19,606 41.1 165.7 
Kw. capacity of dy- : 
NAMOS ........2006 227,825 135,801 81,576 179.3 67.8 
Output of stations, 
kw-ħhr. gad acces ces 441,063,385 236,944,000 130,263,693 238.6 86.1 
Stationary motors served: 
Number .......... 14,268 14,005 5,132 178.0 1.9 . 
eh | amen eer ee 139,724 91,897 33,416 314.4 52.0 
Number of street lamps: 
ATC tissteews eek’ 11,610 14,989 3 ..... —22.5 
Incandescent, etc. 46,199 ' 19,873 s <... 132.0 


‘A minus sign (—) denotes decrease: percentages omitted 
where hase is less than 109. 2Exclusive of $2,453,624 in 1917 and 
$1,144,774 in 1912. reported by street and electric railway com- 
panies as income from sale of electric current. Not available. 

Decided increases are shown for most of the im- 
portant features embraced in the statistics of the elec- 
tric light and power systems of Montana. These 


increases, as a rule, are more pronounced for the later 


five-year period, 1912 to 1917. During this period the 
total number of establishments increased from 29 to. 


60, a net gain of 31, 27 of which were commercial and 
4 municipal. The horsepower derived from water 
wheels, which represented the great bulk of the total, 


increased during the latter period from 102,885 to. 


334,917, or at the rate of 225.5%. 
CENTRAL-STATION STATISTICS FOR MONTANA. 


Per cent 
of increase.! - 
1907 1912 
. to to 
1917. 1912. 1907. 1917. 1917. 
Number of establish- 
ments .......... 60 29 33 
Commercial ...... 54 27 31 
Municipal ........ 6 2 2e odama Aa 
Income? ............ ea $3,883,410 $2,469,131 292.7 149.7 
Electric service... $7,947,011 $3,292,385 $2,376,472 234.4 141.4 


All other ......... 
Total expenses, in- 


$1,748,185 $591,025 $92,659 1786.7 195.8 


cluding salaries 
and wages ....... $5,474,003 $2,411,668 $1,469,808 272.4 127.0 - 
Number of persons 
employed ........ 732 514 319 129.5 42.4 
Salaries and wages $969,498 $625,918 $360,768 168.7 54.9 
Total THD: s«6 sse-2in ss 345,004 115,710 68,817 401.3 198.2 - 
Steam eneines: : 
Number aeaaea 39 38 I stews eaS 
Soll ert nay She din R684 12,750 11,830 —26.6 —31.9 
Internal-combustion engines i 
Number ........ 39 s 8 --4eheds $ ae 
aa eh 1,403 75 Sis aioe lee re 
Water wheels: 
Number .......«. 82 64 Go: metae eais 
Hp; ioe 2eee ee ae 334,917 102,885 56,987 487.7 225.5 
Kw. capacity of dy- 
NAMOB® ..asssessoso 182,079 74,398 39,602 359.8 144.7 
Output of stations, 
kw-hr. ...... e. . . -965,453,777 379,212,617 137,379,261 602.8 154.6 
Stationary motors served:® 
Number ......... : 7,374 1,962 971 659.4 275.8 
HP <6 wisest EEEE 306,241 75,184 33,240 821.3 307.3 
Number of street lamps: 
ATC: sorri Pee eeni cs 1,966 1,560 ‘ Scene. 26.0 
Incandescent, etc. 10,664 2,791 4 sasas “ORZI 


1A minus sign (—) denotes decrease. Per cent not given 
where base is less than 1. 
$242,305 in 1912, reported by street and electric railway com- 
panies as income from sale of_electric current. gs number of 
the motors for which the total horsepower. is ren was not 


fully reported. ;4Not available. 


*Exclusive of $319,671 in 1917 and- 
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Fuel-Burning Equipment for Central 


Stations 


OTII stoker and boiler are highly specialized 
pieces of apparatus, about which much is known 
and both of which have reached some degree of 

perfection. Each depends upon the other, however, as 
to what extent it shall be successful in accomplishing 
results, namely, giving a maximum commercial effi- 
ciency, which means maximum amount of water evap- 
orated per pound of coal upon a basis of minimum 
cost. l 

Although stoker and boiler receive the talent of 
their respective manufacturers, the fact has often been 
overlooked that the one without the other is of little 
use. It is only when stoker and boiler are arranged 
for each other that the best results can be expected. 
Not so very long ago, and even still in far too many 
instances, installing a stoker was looked upon as a job 
for the structural steel worker or steamfitter. Building 
a boiler setting and furnace chamber likewise was a 
job for bricklayers, since merely a job of laying brick. 

The first article in this issue on “Fuel-Burning 
Equipment of Some Modern Central Stations,” by 
J. G. Worker, is a very frank and illuminating state- 
ment of the situation. Mr. Worker brings out most 
forcibly the fact that success depends upon considering 
stoker and boiler together as an integral whole. Many 
stokers are sold upon a performance guarantee, and in 
mecting guarantees a knowledge of what a stoker can 
accomplish with coals of various characteristics is 
basic, and yet stoker performance is vitally related and 
dependent upon the furnace chamber when it comes 
to efficiency. As we have pointed out before, a poor 
stoker and boiler in an ideal setting may accomplish 
better results than the best boiler and stoker for the 
purpose in a wrong setting. 

This article by Mr. Worker is a frank statement of 
what was attained in a number of instances. The 


characteristics of the coal to be burned were known, . 


the rates of evaporation were fixed within limits, and 
the problem thus became one of arranging the ‘coal- 
burning apparatus to accomplish what was required of 
it. The maximum rates of evaporation may be fixed, 
the boiler efficiency is known, the carbon, volatile and 
ash in the coal are taken as a basis, and the grate sur- 
face and furnace chamber is designed so that the 
necessary rates of combustion can take place, and take 
place with such results that there will be proper com- 
bustion in the furnace, the requisite mixing of air and 
gases to reduce smoke, assure combustion as nearly 
perfect as possible, and the correct velocity of gases 
through the Boiler passages at the maximum rates of 
evaporation without exceeding prescribed stack tem- 


peratures. Of course, there is much more than this 
really to designing a stoker installation, but these are 
some of the salient factors that enter the problem. 

What high rates of evaporation imply in the way 
of flexibility of operation, ease of meeting sudden and 
unexpected demands for steam, economy of invest- 
ment and conservation of equipment by requiring and 
maintaining a minimum of equipment in use and of 
coal saving by reducing spare units and banked fires 
to a minimum is an old story. The rating specified 
and met in many of the plants described in this 
instructive article by Mr. Worker emphasizes that 
high rates of evaporation are now generally adopted 
among the larger central stations. A study of. 
the settings and furnace chambers described, when 
taking into consideration the ratio of grate to heating 
surface, maximum rate of evaporation and stack tem- 
peratures, is an instructive one for all interested in 
the present-day problem of producing large quantities 
of steam. l 

Designing a stoker and boiler installation need no 
longer be a hit or miss proposition. Co-ordinating the 
requirements of each and installing each as an 
integral part of the whole to make up an efficient unit 
is a science that permits of foretelling within reason- 
ably close limits, sufficiently close for a practical pur- 
pose, what results are to be obtained. 


Making Boiler-Room Instruments Pay 

HAT boiler rooms should be equipped with in- 
To for indicating what is going on and 

how it is being done is not open to argument. 
The fact is self-apparent and common sense. The 
question of what instruments to use is, however. a 
matter that depends upon the boiler room in question. 
Boiler-room instruments are an investment, and a pav- 
ing investment, when they are used. If they are not 
used, the money invested in them is wasted or does 
not bring in the return in the way of operating econo- 
mies that it otherwise might. 

Unfortunatelv, instruments have been installed in 
many boiler rooms, but have never been used seriously. 
or for only a short time, and then have eventually fallen 
into bad repute. The first enthusiasm, something like 
that of a child with a new toy, passes; difficulties in 
obtaining co-operation by the management, labor 
changes, lack of understanding are some of the ex- 
planations for this. But whatever the reason, the 
results are the same. 

Perhaps lack of the proper understanding of what 
instruments are for—that they are only a means to 
an end—is chiefly to blame for conditions as they 
exist today, in the smaller plants especially. Were the 
underlying principles upon which) the operation of the 
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instruments function, and the facts their indications 
portend, more generally understood, the boiler-room 
force would look upon. these appliances as invaluable 
necessities of their plants instead of unwelcome ad- 
juncts. Their use not only saves coal for the man- 
agement, but also saves work and troubles for the 
boiler-room force. 

Mr. June, in an article in this issue on the subject 
of “Use of Boiler-Room Instruments,” discusses 
briefly what a useful instrument is the draft gauge, 
the CO, recorder and analyzer, and-so on. This arti- 
cle is very practical. 

Boiler-room instruments are a wees in évery 
boiler room where it is desired to know what is being 
done and how it is being done. In other words, they 
are necessary in any boiler room that is efficient in any 
other way except by chance. And efficiency and econ- 
omy should not be left to chance. Instruments should 
be as popular with the boiler-room management as 
with the boiler-room force, for they save money for 
the one and time and trouble for the other. The better 
the understanding of boiler-room instruments, the 
more they will be used, and the better that will be for 
evervone interested in boiler rooms. 


Reducing Prices Without Cutting Wages 


VER four months have elapsed since the war 
came to an abrupt close. Intensified industrial 
activity due to the war has ceased and thou- 


sands of men and women war workers have lost thei; 


jobs. Soldiers and sailors are steadily coming back 
trom training camps and from the front; a great 
many of them are adding to the already large army of 
unemployed. Everybody is timid and waiting for 
someone else to resume normal development. There 
is no scarcity of money, but it is largely idle instead 
of in vigorous circulation. No one expected a sudden 
change from war conditions to normal conditions, but 
many thoughtful men believe that the transition period 
is being needlessly prolonged. 

The chief reason for the hesitancy is not hard to 
find. It is the retention of high prices of practically 
all articles. Everyone is willing to resume more lib- 
eral buying after the prices come down and everyone 
is eager to have them come down soon. During the 
war many prices had to be fixed by governmental 
authority, but this interference with the natural law of 
supply and demand has practically all been removed 
and yet this law has not yet begun to function again 
freely. However, a start at price reduction must be 
made or present conditions definitely stabilized so that 
uncertainty may disappear. 

Before discussing how prices may be reduced it 
may be well to consider first on what factors they 
depend. The price of any manufactured article de- 
pends upon its cost of manufacture, the cost of mar- 
keting it, and the profit considered essential to the 
business. Each of these costs includes all general 
expenses or overhead charges, as well as necessary 
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materials and*labor. The proportion of these elements 
varies greatly with different articles. Considering a 
staple’ article, like iron, steel or copper, the selling cost 
is small compared with the production cost and may in 
this discussion be neglected. Reduction in price may 
therefore be brought about by reducing any or several 
elements of production cost, such as materials, labor 
or overhead expense, or by reducing profits, or both 
costs and profits. Where it is most advisable to trim 
requires very careful consideration. 

Little having been done on private initiative in 
recent months, the Government has stepped in and 
through the Hon. Wm. C. Redfield, Secretary of Com- 
merce, we have recently had created the Industrial 
Board of the Department of Commerce, to include 
part of the personnel of the late War Industries Board 
and in a remote way to act as a successor thereof. 
More particulars regarding the new Board are given 
in another part of this issue. Its primary function 1s 
to put into effect a program for readjustment of prices 
of basic materials so as to create a firm foundation on 
which the consumer can base his future purchases and 
the producer can form necessary estimates. The price 
reductions are to be effected by the industries after 
conferences between leaders thereof and the Board. 
There is already definite prospect of reductions in iron 
and steel, textiles and other basic materials as the 
result of such conferences. 

In making his suggestions for solution of the prob- 
lem, Mr. Redfield advises that the reductions from the 
high prices should be made at once and by one reduc- 
tion, the proper plane of new prices being doubtless 
higher than in pre-war days. He also advises that the 
reduction be made without cutting wages, if possible. 
This is obviously very desirable, not only to prevent 
labor troubles but also so as to maintain, if not in- 
crease, the purchasing power of the great mass of 
wage earners. The stimulus to business resulting 
from diminished cost of living with little or no cutting 
of wages would quickly bring to us that much desired 
prosperity we all are looking for. 

To reduce prices without cutting wages is possible 
to a reasonable degree in many industries. It involves 
use of more scientific and efficient production methods, 
further replacement of manual work by machinery, 
more electrification of industrial plants, better factory 
lighting and ventilation, more congenial working con- 
ditions, and also wiping out of excess profits, which 
although they get back to the country largely in the 
excess profits tax serve to maintain an artificial 
price level. 

The electrical industry can help materially in 
making the industries more efficient. If prices can 
thereby be reduced without curtailing the buying 
power of the people, great benefit must come to the 
electrical as well as other industries. More general use 
of electrical appliances, electric light, telephone service 
will not only benefit our industry but make for a 
higher standard of -living and greater happiness 
throughout) thezcotntry. 
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New Procedure in Code Revision—Weagant’s Radio Inven- 
tions — National House-Wiring Campaign to Be Begun 


NEW METHOD OF PROCEDURE ADOPTED 
BY CODE COMMITTEE. 


Electrical Committee of the National Fire Protection 
Association Expands Its Organization for Revision 
of National Electrical Code. 


The Electrical Committee of the, National Tire 
Protection Association, which has charge of the Na- 
tional Electrical Code, at a meeting held in New York 
on March 4 and 5, adopted a new procedure for dis- 
-cussions of Code rules and for the preparation of 
future editions of the Code. 

The purposes aimed at are to provide an estab- 
lished method of dealing with proposed changes, se- 
-cure their early and deliberate consideration by all who 
are concerned with Code affairs,and to encourage and 
provide for a more orderly participation in investiga- 
tions and recommendations for changes in the rules 
than heretofore both by the various associations hav- 
ing representatives on the committee and all others in 
any Way. interested. 

The plan in general includes the division of the 
Electrical Committee into standing committees having 
charge of groups of subjects and the general super- 
vision of the work of technical subcommittees which 
will report to them. Each standing committee is 
‘charged with the duty of advising all associations, 
companies or individuals especially interested in the 
topics supervised by the committee of items under con- 
sideration and inviting comments, criticism and assist- 
. ance. 

The bulletin issued by the Electrical Committee 
just before each of its biennial meetings for revising 
the Code will consist chiefly, if not wholly, of the 
reports and recommendations of these stariding com- 
mittees. It is hoped and intended that such reports 
shall be so fully discussed before the bulletin is issued 
‘that they will have been well understood and their 
recommendations have been quite generally endorsed 
by all those who are most concerned with them and 
who are best qualified to judge of them. 

It is evident that the success of this method will 
‘depend not only on the work of the standing commit- 
tees but quite as much upon the co-operation of other 
- organizations and individuals. This co-operation the 
Electrical Committee earnestly desires and solicits. 

Before final action is taken by the Electrical Com- 
mittee on a new edition of the Code, a public hearing 
is to be held for the discussion of standing committee 
reports and such other matters as an advisory com- 
mittee may recommend for consideration. The final 
action on the Code will be taken after the public hear- 
ing and with due regard to evidence and opinions 
developed by it. 

The standing committees are to be assigned charge 
- of the following ten general groups of subjects: 
Grounding rules. 

Industrial applications. 
Cars and railwavs. 


Devices and materials. 

Outside wiring, building supplies and services. 

Wiring standards and systems. 

Generating and substations. 

Theaters, moving-picture establishments, garages 
and other special buildings. 

Lamps, fixtures, heaters and signs. 

Signal systems. 

The personnel of these committees will be an- 
nounced shortly. 

All suggestions for changes in the next edition of 
the Code (that of 1920) should be sent as soon as 
possible to Dana Pierce, chairman of Electrical Com- 
mittee, N. F. P. A., 25 City Hall Place, New York 
City. 

Further details regarding the new procedure are 
given in the following extracts from the formal state- 
ment issued by the Electrical Committee: 

The appointment of standing and techriical sub- 
committes is not intended by the Electrical Committee 
to establish any hard and fast limitations of respon- 
sibility or of authority or to restrict in any manner the 
interest or activity either of any member of the com- 
mittee itself or of any co-operating association or 
individual, and it is expected and intended that the 
work of the committees will, as heretofore, be assisted 
and supplemented by others through general and de- 
liberate discussion of all changes and revisions of the 
National Electrical Code. 

Standing committees shall be composed of mem- 
bers of the Electrical Committee appointed by the 
chairman. The duties of a standing committee shall 
be: To act as advisors to the Electrical Committee and 
its technical subcommittees on the most suitable and 
appropriate methods of relating the work of the Elec- 
trical Committee to that of associations, bureaus, etċ.. 
both those represented on the Electrical Committee 
and also others interested in or affected by the com- 
mittee’s work; to advise the chairman of the Elec- 
trical Committee of topics which should receive con- 
sideration; to receive from technical subcommittees 
reports as prepared from time to time referring these 
to other associations as may be desirable for concur- 
rence, criticism or suggested changes in advance of 
final recommendation to the Electrical Committee ; to 
render to the Electrical Committee reports on all mat- 
ters referred to it. Such reports may.contain recom- 
mendations for or against changes in the National 
Electrical Code and shall indicate which portions of 
the report should properly be included in the bulletin. 
All reports to be acted on at the regular biennial meet- 
ings of the Electrical Committee shall be filed by the 
standing committees with the secretary on or before 
the first of December preceding such biennial meeting. 
except that by vote of the Advisory Committee reports 
filed at a later date may be presented to the public 
hearing and subsequently acted upon by the Electrical 
Committee. 

Technical subcommittees;shall be appointed by the 
chairman of the Electrical Committee. Such subcom- 
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mittees shall be composed either of members of the 
Electrical Committee or of other persons, or both. 
Topic or topics to be dealt with by each technical 
subcommittee shall in general be designated by the 
chairman of the Electrical Committee, but other re- 


lated topics or phases may be acted upon and reported. ` 


Upon the appointment of each technical subcommittee, 
its chairman shall be advised with which standing com- 
mittee he shall confer and to which he shall report. He 
shall as promptly as possible advise both the members 
of his subcommittee and of the designated standing 
committee of the nature and scope of the subjects to 
_ be acted upon and invite their active co-operation. __ 

There shall be an Advisory Committee consisting 
of the chairman and secretary of the Electrical Com- 
mittee, and the chairmerf of the standing committees. 
The Advisory Committee shall hold a meeting shortly 
before the public hearing, at which it shall determine 
which committee reports and other recommendations 
and suggestions received too late for publication shall 
be presented for consideration at the public hearing 
and for subsequent action by the Electrical Committee. 

The meetings of the Electrical Committee for re- 
vision of the National Electrical Code will ordinarily 
be held between the īst and the 15th of March every 
other year. . 

Prior to a meeting of the Electrical Committee at 
which final action is to be taken on the next edition of 
the National Electrical Code, a public hearing shall 
be held. In advance of a public hearing the secretary 
shall prepare and issue a bulletin of the subjects to be 
considered. This bulletin shall contain reports and 
recommendations from the standing committees and 
from the Electrical Committee as a whole. 
recommendations or suggestions received from stand- 
ing committees or from other sources too late for 
inclusion in the bulletin may be considered at the pub- 
lic hearing upon the recommendation of the Advisory 
Committee. Votes taken at a public hearing shall be 
recorded as expressing the sense of the meeting. 

After the public hearing the Electrical Committee 
will consider and act on all reports, recommendations 
and suggestions for the next revision of the Code. 


WEAGANT’S RADIO DISCOVERIES AND 
INVENTIONS EXPLAINED. 


Largely Attended Joint Meeting of the Institute of Radio 
Engineers and the New York Electrical Society. 


Roy A. Weagant, chief engineer of the Marconi 
Wireless Telegraph Co. of America, presented a very 
important technical paper describing his discoveries 
regarding “static” and his inventions relating to the 
elimination of static interferences in wireless com- 
munication before a joint meeting of the Institute of 
Radio Engineers and the New York Electrical Society 
held in New York on March 5. Among those present 
were many well-known experts in the art of radio 
communication and others prominent in the develop- 
ment of electrical communication. 

Mr. Weagant’s paper was entitled “Reception 
Through Strays and Interference.” It was a highly 
scientific treatment of the subject, covering in detail 
methods and electrical circuits invented by him and 
employed by the Marconi company at its various long- 
distance wireless plants located in the United States. 

Reviewing the conditions which prevailed in wire- 
less communication prior to his inventions, Mr. Wea- 
gant said that since the birth of wireless telegraphy 
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serious difficulty in reception has existed, due to 
natural electrical disturbances. These disturbances 
commonly called static, atmospherics or strays, pro- 
duced in the receiving telephones crackling noises 
which often drowned out the incoming wireless signals. 

As the distance over which wireless telegraphy was 
worked increased, it became necessary to use longer 
wave lengths. This increased the troubles resulting 
from static so that in the case of most important long- 
distance circuits, such as those operating between 
Europe and the United States, static caused such great 
interruptions to the service that the continuity of com- 
mtunicatjon compared unfavorably with that of cable 
working. 

An idea of the magnitude of the problem that 
existed may be gathered from the fact that during the 
summer months the energy collected from static at 
wireless receiving stations was often more than a thou- 
sand times as great as that of a normal wireless signal 
received at the same station. 

It was found that static disturbances were most 
severe in summer and less troublesome in winter; also 
that they displayed a daily variation in intensity, being 
at minimum between sunrise and noon and increasing 
very rapidly to a maximum about sunset, from then 
on remaining practically constant until shortly before 
sunrise, when the intensity fell off very sharply to a 
minimum again. 

He noted that accumulated experience had shown 
these static disturbances to be more severe in locations 
near or in the tropics than in the temperate or frigid 
zones ; also that at any given location they vary from 
day to day, somewhat in accordance with the variation 
of temperature, being greater on warm days and less 
on cold days. 

Mr. Weagant called attention to the vast amount 
of study that had been given by many leading scien- 
tists and experts to the nature and origin of these 
static disturbances and also referred to the innumer- 
able attempts made to secure methods of reducing or 
eliminating their deadening effects at wireless receiv- 
ing stations. Of his own investigations, he said: ‘‘So 
far as I am aware, no success of a major order was 
obtained with any of these attempted methods prior to 
my inventions and work in this field.” 

Since the inception of the wireless art, “static” has 
persisted in dominating the wireless signals, forcing 
itself upon the radio receiving instruments with such 
strength that frequently the signal was completely sub- 


- merged and only the static could be heard. All prior 


attempts to minimize the crashes of static had likewise 
minimized the buzz of the telegraph signal, thus pro- 
ducing the same net result on the human ear and offer- 
ing no advance in the perfection of communication. 
For years, investigators in this field had considered the 
characteristics of the signal wave and the static wave 
to be the same. But Mr. Weagant held an opposite 
view, believing that a difference existed. between the 
signal and static waves. He realized that once the 
difference could be determined and defined, engineer- 
ing methods of taking advantage of this difference 
could be devised. The discovery of this difference 
was the gigantic problem. a 
Unremitting study, investigation and experiment- 
ing led Weagant to the solution, which followed his 
discovery that static waves, instead of moving hori- 
zontally in space, as do the wireless signal waves, 
actually move in a vertical direction, from a source 
either overhead or underfoot. With the determination 
that the static waves propagate at right angles to the 
direction of .wireless signal-wawes> he had found the 
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much looked for point of difference—the new elec- 
trical principle. 

The next step required devising means for taking 
advantage of the discovery. To overcome the static 
interference, Weagant invented a new type of antenna 


for the reception of electromagnetic waves which, at: 


one stroke, did away with the need for the huge steel 
masts or towers formerly used at all wireless stations. 
The Weagant type of antenna is placed but a few feet 
above the ground and consists of two rectangular 
loops of wire, separated, but in alinement with each 
other. 

The static waves, originating overhead and moving 
earthward, reach both loops simultaneously, while the 
signal waves, traveling horizontally from a given direc- 
tion, set into vibration, first, the loop nearest the 
direction from which the message is coming, and then 
actuate the second loop. In other words, the static 
waves arrive at both aerials at the same instant, while 
the signal waves arrive at the two aerials at different 
times. 

This method of operation sets up in both loops 
static currents which are in phase or in step with each 
other, while the signal currents set up are out of phase. 
By a proper arrangement of electrical circuits in the 
receiving instruments, located between the two aerial 
loops, the in-phase static currents are balanced out, or 
cancelled, while the out-of-phase signal currents com- 
bine and remain in the circuits operating the wireless 
receivers which record the incoming messages. ° 

In summarizing his paper, Mr. Weagant said: 
“Continued use has established beyond question that 
the performance of my system is not occasional or 
accidental but is reliable and consistent. With the new 
system of reception transatlantic radiotelegraphy can 
now be carried on free from interruptions caused by 
static of anv kind whatsoever, excepting only local 
lightning. Since the cables are also interrupted by 
local lightning, it follows that continuity of communi- 
cation equal to that of cable operation is now possible 
by radiotelegraphy. Wireless has the further advan- 
tages of cheapness and greater speed of operation.” 

Referring to the future of the wireless telephone, 
he stated that the great barrier in the way of practical 
and successful radiotelephony has also been removed 
for stafic has interfered with wireless telephony to a 
much greater extent than with radiotelegraphy. 

Describing the appearance of his new receiving 
system, Mr. Weagant said: “It is pleasing to be able to 
state that arrangements have been perfected which are 
of such small dimensions that the entire equipment, 
including aerials, can be readily mounted on this lec- 
ture platform and receive radio messages from across 
the ocean.’ 


INDUSTRIAL BOARD OF COMMERCE 
DEPARTMENT CREATED. 


Secretary Redfield Establishes Board to Hold Conference 
with Industrial Representatives for Stabilization 
of Prices. 


Advices from Washington announce the creation, 
by Secretary William C. Redfield, of “The Industrial 
Board of the Department of Commerce.” This board 
will be charged, under the approval already given by 
President Wilson to the Secretary of Commerce, with 
the stabilization of prices for basic materials in such 
a fashion as to create a firm foundation on which the 
consumer can base his future purchases and the pro- 
ducer can form necessary production cost estimates. 
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The full personnel of the Board consists of the 
following: Chairman, George N. Peek, Moline, Ill, 
formerly vice-chairman War Industries Board ; Sam- 
uel P. Bush, Columbus, Ohio, president Buckeye Steel 
Castings Co. ; Anthony Caminetti, Washington, D. C., 
commissioner of general immigration, Department of 
Labor; Thomas K. Glenn, Atlanta, Ga., president At- 
lantic Steel Co. ; George R. James, Memphis, Tenn., 
president Wm. R. Moore Dry Goods Co.; Thomas C. 
Powell, Cincinnati, Ohio, director capital expendi- 
tures, United States Railroad Administration; Wm. 
M. Ritter, West Virginia, president Wm. M. Ritter 
Lumber Co. The Board held a meeting on March 7. 

Through proper investigation and stabilization it 
is expected that the foundation can be laid fer the 
resumption of American business and for the furnish- 
ing of employment to returning soldiers and sailors— 
this through government purchases, the publication of 
fair price lists, and co-operation of the producer. To 
obtain the latter, it is planned that the Board shall 
call the various leaders of industry into consultation. 
The first of these conferences will be with representa- 
tives of industries producing basic materials, such as 
iron, steel, lumber, textiles, cement, copper, brick, and 
other construction materials. 

Secretary Redfield in his announcement included 
some general comments substantially as follows: 

It will be the endeavor of the Board to interchange 
views with these representatives of industry in the 
fullest and freest manner possible. If these confer- 
ences result in a general agreement among the im- 
portant basic industries upon proper prices and bases 
for prices at which sales will be made, and this agree- 
ment is approved by the Board. it is believed that the 
announcement of this fact will induce the nation to 
feel justified in properly beginning a buying program. 

One of the striking features of the present situa- 
tion is the high price demanded for practically all 
articles and commodities of trade and commerce. This 
high price condition is undoubtedly the cause of most 
of the business inactivity, and therefore, also is the 
cause of the widespread unemployment of labor. 

The law of supply and demand is really inoperative 
at the present time for the reason that it is found 
difficult, if not impossible, for this law to resume 
norma! functioning, on account of the fact that at the 
present time the price relations between the industries 
producing basic essentials are not properly adjusted 
to efficiently meet peace-time conditions. 

It is therefore apparent that the trouble resulting 
in the present stagnant, unsatisfactory condition of 
industry is due to the continuance of the high, uneven, 
unstable prices of war times, which were in many 
instances agreed to by agencies of the Government 
functioning for war purposes, and not to any un- 
healthy general condition. These abnormal prices still 
remain because there has been provided, up to this 
time, no agency to bring about the necessary re- 
ductions. 

The vital need of the situation is resumption of 
industrial activity to the fullest extent possible, and it 
should be the aim to find the wisest and most effective 
way to accomplish this. 

It is felt that the proper basis of selling prices for 
the present will be found to be upon a scale consider- 
ably higher than those of the pre-war days. However, 
the level should be established on the lowest plane 
possible, having due regard to industry, labor, and 
government. The announcement of such a plane of 
prices will immediately-create confidence in the buying 
public. It pis)\beheved that) the reductions from the 
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_ high prices to the proper level, so that consumers may 
be justified in buying, should be made at once by one 
reduction. 

The effort should be to wholly eliminate the abnor- 
mal, unbalanced stimulation that business has had and 
the inflated prices that have resulted, and to'start anew 
upon a normal level, so as to rely upon the law of 
supply and demand to govern future values. Such a 
policy adopted and announced will, it is believed, when 
understood by the consumer, induce at once sufficient 
buving to start factories, fill empty yards and ware- 
houses, and to inaugurate the interrupted building and 
other programs. 

Industry and labor have a mutual interest in rem- 
edving present conditions, but industry should take 
the first step by the reduction of prices and commodi- 
ties and should require of labor as hittle aid as possible. 


ELECTRICAL INTERESTS TO PROMOTE 
NATIONAL HOUSE-WIRING CAMPAIGN. 


Period from April 1 to May 15 Chosen for Intensive Sales 
Effort. 


A committee composed of the representatives of 
manufacturers, jobbers, dealers, contractors, central 
stations and the electrical trade publications held a 
meeting in New York City on March 12 with the 
officials of the Society for Electrical Development. At 
this meeting it was decided to run a national house- 
wiring publicity campaign from April 1 to May 15 
this year, similar to the one that was promoted with 
great success two years ago. 

Complete portfolios containing information and 
sales helps, together with a three-piece trim far win- 
dow displays, will be sent by the Society for Electrical 
Development to 12,000 central stations, jobbers and 
contractor-dealers. The slogan, “Electrify Your 
Home,” has been adopted for this effort. 

The principal purpose of this campaign will be to 
urge the central-station companies and the electrical 
contractors to make an intensive effort during this 
period to develop the wiring of houses already built 
but which are not equipped for electric service. In 
addition to the advertising campaign, it is strongly 
suggested that direct sales methods be pursued as these 
methods have produced remarkable results in a num- 
ber of cities during past years. 


BOSTON MEETING OF AMERICAN INSTI- 
TUTE BIG SUCCESS. 


Just as we go to press comes word that the March 
meeting of the American Institute of Electrical Engi- 
neers held in Boston, Mass., on Friday of this week 
was a very big success. Three sessions were held, the 
one in the morning being devoted to Calvert Townley's 
paper on “Some Possibilities in Steam- Railroad Elec- 
trification as Affecting Future Policies,” 
discussions from many of the most prominent electric 
railway engineers of the country. At the afternoon 
session two papers were presented on topics of interest 
to telephone engineers, the authors of one being A. E. 
Kennelly and H. Nukiyama, of Harvard University, 
and of the other A. G. Webster, of Clark University. 
After dinner, the evening session was addressed by 
some half dozen very prominent engineers and scien- 
tists on the general topic science and engineering. A 
full report of this important meeting at Boston will be 
given in our next issue. 
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DELIVERING ELECTRIC WASHERS VIA 
AIRPLANE. 


To arouse the interest and enthusiasm of the public 
in the recently inaugurated electric washing machine 
campaign, Ernest A. Edkins, general manager of the 
Electric Shops of the Commonwealth Edison Co., 
Chicago, devised a novel advertising plan. The plan 
was to deliver several machines to the purchasers by 
airplane. 

Accordingly arrangements were made with Lieut. 
Ralph C. Diggins to deliver newly purchased Federal 
machines to the home of Rufus C. Dawes, a promi- 
nent Chicago banker, in Evanston and to Everett 
C. Browne, at the South Shore Country Club, Chicago. 
The deliveries were scheduled for March 11, but un- 
fortunately, a slight accident, which occurred while 
landing with the first machine prevented the completion 
of the attempt. The accident, however, served to add, 
rather than detract, from the publicity given the event 
and the Electric Shops are well on their way toward 
their ‘goal, which is to place 3000 mote electric ma- 
chines in Chicago homes this year. 


CLEVELAND ESTIMATORS TO FORM ASSO- 
CIATION. 


The electrical estimators of Cleveland, Ohio, are 
seriously considering the formation of an estimators’ 
association based on the plan of the Chicago Elec- 
trical Estimators’ Association. With this end in view, 
Mr. McNerney, of the McNerney Electric Co., and 
J. O. Wingate, of the F. C. Werk Co., both of Cleve- 
land, were in Chicago recently to familiarize them- 
selves with ‘the Chicago associations methods. It is 
also expected that some of the members of the older 
association will assist in the organization of the 
new one. 

The new society, when it is formed, will be the 
fourth electrical estimators’ association in the country, 
others having been organized in St. Paul and New. 
York City some time ago. The addition of these asso- 
ciations is further proof of the value of such organ- 
izations and will aid considerably in the work which 
they are endeavoring to carry on. 

The plan of the Chicago association was outlined 
in a recent issue of the ELECTRICAL REVIEW and has 
been explained at numerous conventions of electrical 
contractors. It has been decided recently to present 
this plan at the forthcoming convention of the Wis- 
consin State Association of Electrical Contractors and 
Dealers to be held in Milwaukee, Wis., March 25 to 28. 
and at the national convention which will be held in 
the same city in July. 


S. E. DOANE TO SPEAK IN CHICAGO ON 
LIGHTING OPPORTUNITIES. 


At the meeting of the Chicago Section of the 
Illuminating Engineering Society to be held on the 
evening of March 20 in the rooms of the Western 
Society of Engineers, 17th floor Monadnock Block, 
Chicago, an address will be made by S. E. Doane, 
chief engineer of the National Lamp “Works of Gen- 
eral Electric Co., Nela Park, Cleveland, Ohio. Mr. 
Doane will present his ideas on “Lighting Opportuni- 
ties During Reconstruction,” a subject to which he has 
given much study, the results of which should prove 
of great value to all interested in lighting. 
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Piping—CableSleeves—Generator Ventilation—Stoker Per- 
formance—Transformer Breathing— Converter Problem 


PIPING FOR THE HIGHER STEAM TEMPER- 
ATURES AND PRESSURES. | 


In his paper on higher steam pressures and tem- 
peratures as affecting the efficiency of using steam in 
turbines, an abstract of which appeared in the ELEc- 
TRICAL Review, issue of February 15, J. H. Shaw 
made a number of recommendations as to piping: 

It appears that the main steam connections of the 
boiler will have to be designed in a flexible manner, in 
order to relieve the main range of stress. Further, 
these connections should be of the manifold or header 
type, i. e., made up of many small pipe connections. 

The specific volume in cu. ft. per lb. of steam at 
approximately 800° F. and at pressures of 200 lb., 
350 lb. and 600 lb. by gage, are 3.47, 2.10 and 1.25 
cu. ft. per lb. Unfortunately, the relative areas of the 


steam pipes cannot be reduced proportionately to the . 


specific volumes, as the friction of the denser steam 
would cause undue pressure drop. Proportioned ac- 
cording to the density of the steam, a pipe to supply a 
20,000-kw. set could have a diameter of 12 in. at 200 
lb. gage and 800° F. total temperature, and a diameter 
of 7.25 in. at 350 lb. gage and 800° F. superheat, with 
a velocity of approximately 150 ft. per sec. In actual 
practice the diameters would approximate to 14 in. 
and 10 in. for 200 lb. and 350 1b., respectively. 

If the piping is designed on the unit principle, i. e., 
a number of boilers practically isolated and serving 
one generating unit, a small equalizing main only need 
be provided at the end of the boiler house. Ample 
arrangements can be made for expansion with such an 
arrangment, and drainage is required at two points 
only in each section, at the turbine steam-separator 
and in the equalizing main. It could be arranged that 
steam would never enter or leave a pipe at right angles, 
and each branch would enter the main pipe at an angle 
of approximately 45°. 


FLAT COPPER BARS FOR CABLE SPLICES. 


Use of Scrap Metal Offers Economies for Making Cable 
Sleeves. 


By M. Booru. 


Although the price of copper, and the available 
supplies, are now both such that it is unnecessary to 
exert the utmost economy in their purchase, the war- 
time practices of many utilities, and the general laud- 
able policy of using scrap metal and tn otherwise sav- 
ing wherever feasible, still holds. The cost of cable 
splices was much reduced during the copper stringency 
by a number of central-station companies ; and a policy 
was evolved that will be retained in part although the 
urgency of wartime is past. 

Instead of purchasing cable sleeves for making 
cable splices there is reason for recommending that 
operating companies make their own. Copper bar, 
usually end pieces that would ordinarily be junked by 


the station construction gangs, should be selected. 
These bars should have equal thickness to the wall of 
the sleeve to be produced. These bars should be cut 
into rectangular pieces as long as the sleeve to be pro- 
duced, and with a width equivalent to that of the cir- 
cumference of the finished cable sleeve. 

Each piece should then be heated, bent around a 
mandrel of just suthcient diameter to allow the ends 
at the inner edge of the copper to meet. The sleeve 
should then have a saw passed through the opening 
or between the ends to remove surplus metal and offer 
clearance. The copper is then beaten or hammered to 
size around a mandrel so as to suit the cable tor which 
it is to be the sleeve. The solder slot is then cut in a 
milling or copper saw, according to convenience. 

Copper cable sleeves made as explained above en- 
able scrap copper bar to be used to better purpose 
than when sold for its junk value, eliminating consid- 
erable bookkeeping, loss and waste of time. More- 
over, making the sleeves will often enable some mem- 
ber of the shop, construction or underground gang to 
be kept busy during slack times. 


FORCED VENTILATION FOR WATER- 
WHEEL TYPE GENERATORS. 


Blowers Increased Generator Capacity from 10,000 to 
14,000 kw. at 90% Power-Factor. 


The use of forced ventilation for generator cooling 
and forsincreasing the capacity of a generator by low- 
ering the temperature rise is frequently employed. 
However, the use of auxiliary mechanical ventilation 
often offers such great advantages in increasing 


_ capacity, adding to the safety of apparatus and reduc- 


ing the investment, that every instance cited is of value . 
to operating men. 

One very interesting instance where additional 
cooling of generators was utilized to good advantage 
has been reported by the Puget Sound Traction, Light 
and Power Co. of Seattle, Wash. In one of this com- 
pany’s hydroelectric plants are two 10,000-kw. three- 
phase generators, each connected to a 21,000-hp. water 
turbine. It was found that the turbines were well 
able to develop the 21,000 hp. and the water flow was 
such that this amount of power could be obtained for 
long periods of time. Unfortunately, the generators 
were unable to deliver the output corresponding to the 
21,000 hp. input to the turbines on account of heating. 
In other words, the generators and not the water:flow 
or the turbines imposed the limitations of these two 
units. The maximum safe continuous output of the 
generators was in the neighborhood of 10,000 kw. at 
go% power-factor during the summer months. 

It was finally decided to install Sirocco fans on 
the rotors of the generators and, by enclosing that part 
of the generator above the floor line (about two-thirds 
of the diameter), to take in an increased air supply 
and force this air out (through, the laminations. To 
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insure a supply of cold air, ordinary lawn sprinkler 
heads were installed in the space above the tail-race, 
and by means of the evaporation set up the tempera- 
ture of the air was materially reduced. 

These changes cost less than $10,000, and it was 
found possible to operate continuously at 14,000 kw. 
90% power-factor, without exceeding the standard 
full load temperature rise. They were, however, 
afraid to go any further on account of the fear of the 
development of hot spots. The matter was taken up 
with the generator manufacturers, with the result that 
it was agreed to re-rate the generators at 16,300-kv-a. 
if the armatures were rewound with heat resistant 
insulation. This work was done on both machines, 
and they have since been operating continuously at 
15,000 kw. where they were originally rated at 
10,000 kw. 


INFLUENCE OF CHOICE OF STOKER UPON 
“READINESS TO SERVE.” 


High Ratings and Flexibility of Control Factors in Sup»ly- 
ing Demand for Steam. 


“Readiness to serve” has long been one of the chief 
aims of the central-station company. Readiness to 
serve implies ability to care for loads or demands upon 
the system as those loads come on. The central station 
stands ready to furnish power when wanted, without 
notice, to its customers, whether that load consists 
merely of the electric lamp in the home, or of heavy 
street car loads during a rush hour, or a large electric 
furnace in the foundry. 

Central station service means, therefore, that the 
company furnishing the service must be able at all 
times to meet all reasonable demands made upon it, 
whether expectedly or unexpectedly. © . 

In the boiler room the problem of meeting sudden 
unexpected demands for steam are met by maintain- 
ing boilers cut in on the header with steam pressure 
up, or at least fires banked so as to merely await the 
demand for steam before becoming active. The next 
problem is to place these inactive boilers in active 
service as quickly as possible, otherwise, steam pres- 
sure and voltage, etc., may suffer. The rapidity with 
which a boiler can be gotten under way is an important 
factor in deciding the degree and the economy with 
which a central station is able to actually stand ready 
to serve. 


Mechanical draft is superior to natural draft when 
it comes to forcing a fire that has been banked, and 
in operating a boiler at high ratings. The maximum 
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rating at which a boiler can be operated depends very 
largely upon the rate at which coal can be burnt. And 
the rapidity with which a boiler can be changed from 
inactivity to activity in excess of rating depends upon 
the method of feeding the coal. Hand firing is, of 
course, the least flexible and is subject to the greatest 
limitations as to quantity of coal fired. The various 
types of stokers also differ in their ability to burn 


Time Minetes 


Fig 2. 


maximum quantities of coal, and also to answer sud- 
denly to the demands for steam. 

The accompanying illustrations give some interest- 
ing data on what can be accomplished in the way of 
bringing an inactive boiler with a banked fire to a 
boiler operating at 270% rating. The installation in 
question is that of the Iowa Railway & Light Co.’s 
plant at Cedar Rapids. Fig. i indicates what was ac- 
complished by a 627-hp. vertical water-tube boiler 


-when a sudden demand for steam arose. Fig. 2 shows 


what the same combination of stoker and boiler ac- 
complished in the way of meeting sudden and frequent 
demands for steam, such as occurs when supplying a 
street car system after a theater, during a rain storm, 
etc., in an instance where the number of cars is not 
sufficient to introduce much diversity. 

The boiler, of which the performance is shown, 
was a 627-hp. Edge Moor unit, served by a 7-retort 
Taylor underfeed stoker. Both curves show the ‘flex- 
ibility of the stoker, that is its ability to operate from 
a banked fire to 275% of rating. Fig. 1 shows that a 
boiler with banked fire could be brought up to normal 
rating in about one minute, to 200% rating in 5 min- 
utes and about 275% rating in 7% minutes. It is also 
seen that an output of between 1500 and 1825 hp. was 
delivered for more than one hour by this 627-hp. 
boiler. This is usually more than sufficient time to 
permit getting other units into service, or tide over 
some emergency. Fig. 2 shows somewhat similar 
operation, only in this case the stoker speed was varied 
from minute to minute according to a swinging load. 

The coal used when the above performance test 
was run had the following proximate analysis: 


More aioe corulh cage aos oe de oe Fee Ris seed deere Biase Oy 7.36 
W OLA: cds otk G waco oe awe eee a ok Meee a ENS 37.39 
Fixed carbón sie -< ces its. 4 dice Slee naaa a ea we es 45.63 
PROG TA A EEE L E E PNE catia Nice deat oun Ore Wig a Ne ca seta eee tale 9. 

Bits Was a E eta E E E E E on 11,555 


The above performance of an underfeed stoker 
deserves study with special regard to boiler capacity 
saved and stoker flexibility, and the influence upon 
“readiness to serve.” 
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COMBATING THE BREATHING EFFECT OF 
LARGE OUTDOOR TRANSFORMERS. 


Prevention of Entrance of Moisture Important Precaution 
for Outdoor Installations Especially. 


By J. R. HILTON. 


In transformers of the outdoor type that are to 
be left alone without attention for long periods it 1s 
most desirable that operating temperatures be kept 
as low as possible so long as troubles due to low tem- 
perature do not occur. These large transformers con- 
tain large quantities of oil, hence considerable con- 
traction of the oil occurs with wide temperature 
changes. And of course, expansion occurs with 
increasing temperatures. The result is that the repe- 
tition of these contractions and expansions, accom- 
panied by a breathing action, may finally result in 
dielectric failures due to the collection of moisture 
carried in with the air on contraction of the oil. 

It will be obvious that as cooling takes place any 
space which may exist above the oil in the tank be- 
comes a partial vacuum, so that sooner or later the 
outside air will be drawn in. The air, being probably 
moisture laden, condenses on the warm exposed sur- 
faces in the tank, to the detriment of the insulating 
qualities of the oil, until the dielectric strength of the 
latter becomes so impaired as to cause either a break- 
down to earth or a short circuit between the trans- 
former windings. 

Some manufacturers have attempted to overcome 
this difficulty of contraction and expansion by so 
designing the tfansformer tank that it 1s always full 
of oil, and by so doing the air is excluded under all 
conditions, provided that the normal quantity of oil 
thus required is not allowed to diminish. This end 
is attained by fixing over the tank a small oil vessel, 
the capacity of which must be such as to prevent its 
being emptied by the contraction of the oil in the tank 
below, when the transformer is switched out of service 
and becomes cold. The pipe which connects it to the 
tank projects into the vessel and forms an inverted 
U. The end of the pipe is kept some distance from 
the bottom of the vessel, so that any moisture which 
may collect, and which would fall to the bottom, can- 
not be drawn down to the tank below. 

This method of keeping the transformer tank full 
is very successful, but special precautions are neces- 
sary to ensure that terminal outlets are efficiently 
sealed, and that a good joint is provided for the cover 
of the tank, as the head of oil soon causes it to work 
through improper joints. This fact has in some 
instances led to this arrangement being viewed with 
disfavor by those who, as a result of carelessness in 
replacing the cover joint, and in some instances by 
the inefficient sealing of the terminal outlets, have 
experienced considerable trouble from oil leakage. 

Another method of protecting the oil from the 
effects of moisture, at the same time avoiding a head 
of oil above the cover joint and terminal outlets, takes 
the form of a float arrangement, which fits the inside 
of the tank. This float consists of a hollow metal 
box of light construction, which floats on the top of 
the oil, rising and falling as the oil level changes. In 
this wav the air which succeeds in penetrating the 
joints of the cover and other possible inlets, is pre- 
vented from coming into contact with the surface of 
the oil. This arrangement answers the same purpose 
as that attained by having the tank completely filled 
with oil, and, in addition, the possibilities of leakage 
are removed. 
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Another method employed removes the moisture 
from air which enters the tank. This method consists 
of a small vessel arranged upon the top of the trans- 
former tank. The bottom of the vessel is open into 
the tank, and a small receptacle is provided, in which 
is placed a quantity of calcium chloride to absorb the 
The arrangement is success- 
ful in so far as the chloride absorbs the moisture, but 
the water collects in the receptacle, and unless removed 
will be re-absorbed by the air, and returned ultimately 
to the oil. 


TRANSFORMER CONNECTION AFFECTS 
SYNCHRONOUS CONVERTER STABILITY. 


Changing from Delta to Star Connection Solves Converter 
Troubles. 


By Maurice L. PURVES. 


A large western central station company, whose 
transmission line covered a wide territory operated a 
number of synchronous converter substations for sup- 
plying city street car service and several interurban 
trolley lines. In one instance a substation contained 
three soo-kw., 550-volt converters, and trouble was 
encountered on account of unstable operation and re- 
sultant flash-over. 

This station originally contained one 500-kw. con- 
verter, and at that time operation was satisfactory. 
3ut as the load increased and additional converter 
apparatus was installed troubles commenced to multi- 
ply. The station in question was also a distributing 
center for 2300-volt three-phase service to numerous 
power and lighting customers. 

Investigation of the trouble with the synchronous 
converters showed that the trouble was due primarily 
to excessive ohmic line losses in the transmission line 
supplying the substation, a condition that was exag- 
gerated by excessive field excitation, which resulted in 
leading power-factors in the endeavor of the station 
operators to maintain their railway trolley voltages at 
normal standard pressure. 

It is well known that synchronous converters be- 
come Jess stable when their fields are over-excited, that 
is when the power-factor is leading or negative. Fur- 
ther, it is known that while inductance and reactance 
add to the synchronizing power of machines and the 
ability of transmission lines to hold machines together 
in parallel, resistance or ohmic loss tends to cause 
instability of parallel operation. In the present 
instance the ohmic losses of the in-coming transmis- 
sion lines supplying the converter substation were ex- 
cessively high. At heavy loads the rotaries became 
unstable, due Jow synchronizing power. The condition 
was emphasized by over-exciting the rotaries in the 
endeavor to maintain trolley pressures, a condition 
that not only tended toward instability but also in- 
creased the ohmic losses of the transmission line. 

The solution was a simple one. The transformers 
at the power house and at the substation were con- 
nected in delta-delta. Changing the high-voltage coils 
of these units to the star connection immediately in- 
creased the capacity of the transmission line, since the 
transmission voltage was increased from 33,000 to 
57,000 volts, and the current was reduced for a given 
power transmitted. The neutral point was grounded. 
in this way subjecting the transformers end turns to 
but little higher potential strains than with the delta 
connection. This simple remedy overcame the svn- 
chronous converter troubles, and also gave additional 
transmission line capacity. 
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Sorgel Electric Company’s Shop—Motor Fuse Sizes—Pull- 
ing Wires into Conduit—A dvertising Proves to. Be Valuable 


AN ENTERPRISING ELECTRICAL MAIN- 
TENANCE BUSINESS IN MILWAUKBE. 


Sorgel Electric Company’s Facilities Typical of What Is 
Desirable in Progressive Business of This Kind. 


In the ELECTRICAL Review of last week (March 8, 
1919) appeared an article on “Service in Electrical 
Machinery Repair Business,’ which was based on in- 
vestigations of the matter from various angles. The 
article pointed out the value of stich service to the 
owners of medium and small-sized factories and shops, 
and showed that there are opportunities for develop- 
ing such a business in every industrial district. How- 
ever, service is the first requisite for success and this 
requires a carefully developed organization and facili- 
ties for turning out repair and rehabilitation work on 
motors and other electrical machinery promptly and 
reliably. 


Shop and Portable Crane, Sorgel Electric Co., 
Milwaukee, Wis. 


Machine 


An excellent example of a well established busi- 
ness of this type is that of the Sorgel Electric Co., 
138 and 140 West Water street, Milwaukee, Wis. 
From small beginnings, the company has steadily de- 
veloped both its organization and shop facilities, so that 
now it is justified in its claim of having the largest and 
best equipped repair shops in the Milwaukee district. 
Three floors are occupied and devoted exclusively to 
the motor and repair business. 

Good location is an important essential that was 
carefully thought of by the Sorgel company. Its plant 
is located on what is Milwaukee’s “machinery row” 
and is ideally situated as to shipping facilities, being 
convenient to all the freight depots and express depots 
of the railroad and interurban lines and also the steam- 
boat docks. The shipping room is at the rear of the 
first floor, where there is an overhead trolley with 
hoist for „unloading machinery and supplies directly 
onto the elevator. Machines weighing over 2 tons are 


Armature Winding Department in the Sorgel Electrical 
Machinery Service Shop. 


unloaded onto the first floor, disassembled and the 
parts to be repaired taken to the second floor to be 
repaired ; this avoids needless handling of heavy parts. 
Portable cranes are used to move machines and their 
parts to and from various departments. 

The repair department is equipped with a good 
assortment of all modern machines and tools, such as 
lathes and boring machines for truing up armatures, 
commutators, field poles, bearings, etc. There are 
special machines for armature winding, coil winding, 
coil forming and taping, also an arbor press and a 
balancing machine, besides special testing transform- 
ers and instruments, and of course, an array of solder- 
ing and brazing torches and the lesser tools and ma- 
chines. Included in the winding department is a large 
tank of insulating varnish in which all armatures and 


‘stators are completely immersed after being wound 


or rewound. 
All of the machinery that does not require hand 
manipulation is driven by electric motors, for which 


Coil CWinding Department, 
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Office and Store Force and Part of the Motors in Stock. 


power is supplied by the central-station company. The 
latter furnishes 110 and 220-volt direct current and 
110 and 220-volt three-phase alternating current, from 
which a single-phase supply can also be obtained. In 
the testing department is a synchronous (or rotary) 
converter, as well as several generators and trans- 
formers that permit obtaining any voltage, frequency 
or phase, so that an actual running load test can be 
given to every machine before it is shipped from the 
shop. ; í 
Besides repairing motors and generators of any 
type, make or size, the company buys, sells, exchanges 
and rents motors and generators, and it carries a good 
stock of both new and used machines. Part òf these 
are kept on the first floor adjoining the office. There 
is also always on hand a large variety of spare parts 
and such supplies as are used in repairing and main- 
taining electrical machinery. Brushes for motors and 
generators can be furnished promptly, as the company 
is equipped to make up any size or shape with the 
various types of pigtails and connections as are re- 
quired for different types and makes of machines. 
The Sorgel Electric Co. has established an ad. 
mirable reputation for prompt and reliable work, 
which is by no means confined to motor repairs. A 
number of plants have had their motor equipments 
completely remodeled when it became desirable to 
change over to central-station service, this being done 
without interruption of work in any department. From 


Tool Room and Stock 


Motors to Be Repaired and View of 
Room in Rear. 
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the illustrations of the Sorgel shop and this brief de- 
scription thereof, it is evident that a shop organized 
and equipped as it is, can render the speedy and de- 
pendable electrical machinery service that is so neces- 
sary and valuable to any factory that is not large 
enough to warrant establishing an electrical depart- 
ment of its own. 


FUSE SIZES FOR INDUSTRIAL MOTORS. 


Recommendations by Westinghouse Electric & Manufac- 
turing Co. in Interests of Safety and Reliability. 


The proper size of fuse for a motor is only too 
often obtained by haphazard methods. The normal 
operating motor current is given by the maker on the 
name-plate, but fuses are probably selected of a larger 
capacity to allow for starting and for momentary 
overloads. Hence it is rather more usual for the 
maintenance man to select his fuses with a view to 
their permanence in service rather than the safety of 
the motor they are supposed to protect—that is, by 
guesswork. i 

In the following tables are given starting fuse 
sizes for different types of Westinghouse motors as 
recommended by their manufacturers. Taking those 
of the squirrel-cage type, it is found they agree quite 
closely with the values suggested by the Committee on 
Induction Motors of the Western Association of Elec- 
trical Inspectors, reproduced in our issue of Feb. 8, 
1QIQ. i 

The accompanying tables give a practical working 
idea of what sizes to use. These are based on the fol- 
lowing assumptions as to size of fuse required to stand 
starting current without blowing : 

Times full load 


current at 
Type. starting. 
Polyonase: Wound rotol so ses ates Raa A 11⁄4 
Squirrel-cage (thrown on line)....... PEAP Vou 3 
Single-phase repulsion induction with rheostat... 2 
Single-phase repulsion induction without rheostate. 4 
Dirett- Curre akra aa aa os anne A 1% 


Since the fuses for squirrel-cage and repulsion 
motors without rheostats are, respectively, rated at 
three and four times full-load current, they give prac- 
tically no overload protection. Hence it is recom- 
mended that double-throw switches be installed, con- 
necting the motor through fuses of 1.25 times full- 
load rating (as under wound-rotor sizes) for running 
and through the regular heavier fuses or direct to the 
line for starting. 

Direct-CuRRENT Motors. 
(Fuse rating in amperes for voltages of 115, 230 and 550.) 


Horsepower. 115 230 550 
i FEAST IEP EENES 10 5 3 
TUE. EE I E ow eos s ee ones 15 8 3 
T A E E STATT 20 10 5 
7, CE EEE E PEA a 25 12 6 
A PE PENE N TE ee eee 30 15 6 
Pa heap 5s AN O RO RE 30 15 6 
Be. etree ans hae ei T FOE. 50 25 10 
MBE i EEE ETE tame gern eka 65 35 15 
Se ae beers anemones J 35 15 
RELY SRT A 85 5 20 

ED E T OEA EE L E OT awe 90 45 20 

jb Ee ren ee warty ny ae 100 55 25 

a EE E PEE ONNI sies 110 60 25 

ID enia aa ee EAs 125 TO 30 

Z rE ENa N 175 90 35 

DOr ~ EPT O E Seek ee 225 110 45 

PAL: Gib ed wnat ceed dae 275 125 55 

a T EANA ET EE PE TE 325 150 65 

MEAD d eoe ah esata aoe ial E A ie eae eta a 350 175 75 

50 450 225 95 

Be. O TEE Oe OE E 550 110 

Wil E LOT FEE EEE TEE ; 150 

OU ennot haba aAa a owes 200 
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Turee-PHase Wowunp-Rotor INDUCTION MOTORS. 
(Fuse rating in amperes for voltages of 220, 440 and 550.) 


Horsepower. 220) 440 550 
DD ihe ors ead T E ST 20 10 8 
TY. EEE OPE E E ebts 30 1d 12 

TO: Geaccet aed ods naw aa 40 20 15 

Li, oarretan Secu tes bee 50 25 20 

AE a A a E EA 70 35 30 

F E LEE E E E Gor Ri 40 83 
W ic bt a oe Se et Re ae 109 30 40 
ph. itn eee TIE ete T. 125 v) 50 
A e Died tor S ee pote ARA 150 70 60 
BUS ENE EEE E EET A ae 175 &0 65 


Two-Puase Wounn-Roror Ixnoucrion Motors. 
(Fuse rating in amperes for voltages of ?20 and 440.) 


Horsepower. 220 440 
OP? Rie E a nicked 5 E E tse thd a arate aie 20 8 

TN hie ik. oR T AEE OIE ask ae ae 25 15 
Oe 2 on E EAEN ETAT wo iene eum 35 20 
Loh T Gos P E E E E 45 25 
U) EET OE E EE REEE T E T 60 30 
a E EA AE EEE A T A EEEE 70 35 
POU. E ENEE CER E E EE AA 90 45 
O sett Deea a aaa 110 ats) 
BU ach cha, aati wise ein aun eaten eee 120 60 
OO) Seacoast eked eee ilo eee 150 70 


THREE-PHASE SQUIRREL-Cace MOTORS. 
(Fuse rating in amperes for voltages of 110, 220, 440 and 550.) 


Horsepo wer. . 110 220 440 530 

ee re ee ETE 12 z 6 3 2 

Dy coaches tie AEE eet E 20) 10 5 E - 
S ET EE EE EEREN 35 20 10 8 
DOs. E TETEE E sarcoma ee 50 30 15 12 
D eRe ce. PAA REROLT Er R n... 90 45 25 20 


Two-PHASE SQUIRREL-CaGE Morors. 
(Fuse rating in amperes for voltages of 110, 220 and 440.) 


Horseno wer. 110 220 440 

e a e Mose EE O E 10 6 3 

E E E E EE A E 20 10 5 

De eea a hen eee te Baten ete EA 35 15 10 
o EE see eee ete eee 45 25 15 

a EE EEE Se ee ee 8A 40 20 


SINGLE-PHASE MOTORS. 


(Fuse rating in amperes for voltages of 110 and 220, with and 
without rheostat.) 


Without rheostat Wath rheostat. 

Horsepower. 110 220 110 220 
Le eee 21) 10 10 6 
Pg EEEN E E Moments chs 30 15 15 8 
BEEN cl Cree ete 40 20 20 10 
An eet NN Ae 80 40 40 20) 
a TEE E 120 60 60 30 
a EE EE E SN: 200 100 100 55 
ie EE E A a 325 175 175 R0 
TO. Vitae se ee ce 400 2006 200 100 


EFFICIENT METHODS FOR PULLING 
WIRES INTO CONDUIT. 


By E. M. Lorurop. 


I have read the interesting articles by Mr. Croft 
vou have recently published concerning pulling wires 
into conduit. My experience has been that some of 
the ways described are inefficient and cumbersome and 
are time-killers. 

For instance, I have found that the fishing steel 
cannot be used for pulling in wires without damaging 
it. On short, easy and light pulls some old steel may 
be used to advantage but it-is soon gone, through rough 
usage. With rope, the fastening wires are usually 


pulling out more or less, causing annoyance and much: 


loss of time. With rope it is also hard to make a 
joint that will easily pull through the conduit. 

So we have mostly used a piece of chain (we have 
used Oneida arc lamp chain because we had it in 
stock), pulling it in with the fishing steel and then 
pulling the wires in with this chain. 

To make things move on the job we bent eves on 
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the fishing steel, as shown in Fig. 7. To do this the 
steel must be heated to a cherry red, then quickly bent 
around a rod of the right size to form a good eye. A 
brass clip is then made which exactly fits the steel and 
clamped on very tightly; this holds the eye in shape 
and also makes it much easier to push the steel around 
bends and over any obstructions in the conduit. Open 
links, as shown in Figs. 3 and 4, are used to quickly 
fasten the chain to the steel. 

For drawing in wire of No. 8 size and smaller, 
especially when bunched, we generally fasten the wire 
to adjoining links of the chain, as shown in Fig. 5. It 
is generally best, especially where several wires go 
into one pull, to serve with tape so that the whole will 
offer least resistance. A sprinkling of soapstone 
makes the wire slippery and helps a great deal. 

For larger wires and long pulls cable grips, as 
shown in Figs. 1 and 2, should be used. One grip 


Figs. 1 to 6.—Methods of Fastening Cables and Wires to Chain 
for Pulling Into Conduit. Fig. 7.—Fishing Steel With 
Loops Bent in Ends. 


will easily pay for itself in the time and wire saved in 
one day’s work for a crew of 3 or 4 men. 

The open links can best be made of small steel 
rods, yet we have experienced no trouble when we 
made them of ordinary wire nails. We use the same 
type of link for fastening the cable grips to the chain. 

It takes a little time for one man to fix the loops 
on the steel and the links, but this is time well spent 
for with these tools all the crew can keep busy all the 
time. There is no excuse for part of the crew to wait 
while one man is getting things ready to pull. 


VALUE OF ADVERTISING TO THE 
CONTRACTOR-DEALER. 


Bothwell Electric Co., of Youngstown, Ohio. Finds That 
It Pays to Advertise. 


It is the ambition of most electrical contractors 
nowadays to serve their customer not only in wiring 
and general electrical contracting work, but in the sale 
of electrical appliances, fixtures, lamps and supplies— 
in other words, to act as the medium between the 
manufacturers of wire, fittings, appliances, etc., and 
the retail user and purchaser~ Progressive firms that 
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want to take their proper place in the community as 
recognized headquarters for both contracting and 
merchandising business are rapidly coming to realize 
that they must keep before the community their ability 
and readiness to serve both as contractors and dealers. 
Publicity is needed to make any business thrive and, 
especially if it is trying to develop new departments 
or features. Of the various methods of getting pub- 
licitv, newspaper advertising is now looked upon as 
probably the best way to reach the general public of a 
community. 

A good example of such advertising by a progres- 
sive contractor-dealer is shown in the accompanying 
illustration, which is one of the “ads” of the Bothwell 
Electric Co., of Youngstown, Ohio. This company 
has found that it pays to keep “Bothwell Service” 
before the public. Its Electric Shop is splendidly 
located on the public square in the center of the city 
and has steadily grown in popularity. The company 
has long been engaged in the electrical contracting and 
supply business. 
up its merchandising business last summer, the Both- 
well Company purchased its stock of appliances, etc.. 


- 


We Should Do 
Your Electric Wiring 


Fincst Materials 
Expert Workmanstup 


TES SHOP is (uly equipped for 
wiring contracts of any aise. 


WE EMPLOY only highest class me- 

chanices—experte who are thorough. 
ly capable of finest workmanship aud 
most efficient service. 


E VERY piece of naterial used ir of 
standerd guality — time tried and 
tested 


Electric Chandeliers. 

Electrieal Household Appliances 
Riectric Light Bulbs. 

Electric Fixtures. 


Effective Newspaper Advertisement of a Progressive Contractor- 
Dealer. 


and greatly enlarged its sales department. It now 
carries a full line of ceiling and bracket fixtures, floor 
and table lamps, all electrical household and office 
appliances, and a complete assortment of wiring sup- 
plies, etc. In the sale of appliances it has made a 
splendid record. For many months, for instance, it 
has sold on the average one high-priced electric washer 
every dav besides many of the less expensive 
appliances. 

The contracting department of the company has 
kept busy on large, medium and small jobs. Its repu- 
tation in this work has been built up by the quality of 
its service, which it recognizes must include high-grade 
materials, high-class workmanship, prompt and reliable 
installation. The “ad” properly brings these features 
of the firm’s service to the public's attention so that 
even those who have not vet done business with the 
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When the local central station gave 
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company may know where such service may be ob- 
tained. 


MASSACHUSETTS CONTRACTORS URGED 
TO READ TRADE PUBLICATIONS. 


Ccnsiderable Interest Also Displayed in New Accounting 
System at Recent Meeting. 


The laxity of electrical contractors in the miatter 
of reading carefully, the articles in the various elec- 
trical trade publications is recognized by many associ- 
ations who realize that it is only through these medi- 
ums that the average contractor is able to keep in 
touch with the latest developments in the industry. 
In an attempt to remedy this condition, the Massa- 
chusetts State Association of Electrical Contractors 
and Dealers is sending to its members the small card 
which is reproduced herewith. This card is attractively 
printed in black on a red background and is intended 
to be hung on the wall or desk. 

This association recently held a special mecting in 
Poston at which George J. Murphy of Pettingill- 
Andrews Co. of that city, explained very clearly the 
new system of cost accounting for contractor-dealers 
which he has been largely interested in perfecting. 


Massachusetts State Association of 
Electrical Contractors and Dealers 


Oh! 


Why do you not 
read your 


Contractors 


“Electrical Journal” 


Why read the head-lines and 
not the meat ? 


You are neglecting an opportunity. 


Card Sent to Massachusetts Contractors by State Association. 


At this meeting 125 contractors and their lady or 
gentlemen bookkeepers were present and displayed a 
keen interest in the subject. Many of those present 
remarked that meetings of this nature were extremely 
beneficial to the contractor and hoped that the associ- 
ation would have more of the same kind, as this repre- 
sents a very important part of their business. 

After his explanation of the various forms, Mr. 
Murphy informed the contractors that if it were 
necessary, the jobbers would be pleased to furnish 


- their credit man or his assistants to aid them in in- 


stalling this svstem, and would make one or two 
personal calls at ther request. This offer of the 
services of the credit men of the various jobbers will. 
no doubt be accepted by many who contemplate the 
inauguration of this system. During a brief intermis- 
sion of Mr. Murphv’s remarks, Merle R. Griffeth of 
the General Electric Co., displaved on the screen sev- 
eral pictures directly in contatt with the electrical 
industry. 
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New Type of Traveling Grate Stoker Developed by Com- 
bustion Specialist —Orsat Outfit — Baily Brass Furnaces 


The Harrington Special Service 
Stoker. 


The attempts by manufacturers of 
traveling grate and chain grate types of 
stokers to apply forced blast thereto are 
in recognition of the widespread de- 
mand on the part of power plant de- 
signers for a completely automatic 
stoker which can be forced to a point 
of capacity far in excess of the limits 
of natural draft. Before such an ap- 
plication can be considered as commer- 
cially sucessful, certain conditions must 


he complied with. These may be briefly 


summarized as follows: 

1. The stoker must allow the fuel to 
remain quiet during the combustion 
period in order to avoid the formation 
of clinkers resulting from any disturb- 
ance of the fuel bed when the ash con- 
tent thereof is in a plastic condition. 

2. To avoid the accumulation of 
refuse in the furnace and consequent 
fouling of the grate surface, it must be 
discharged as formed, so that the ash 
remaining on any unit section of the 
grate surface is that which results from 
the burning of a single unit of fuel. 

3. There must be no air spaces that 
are not periodically and completely 
cleaned by virtue of the automatic op- 
eration of the adjacent parts and dis- 
engagement of any clinker which may 
have entered the air spaces during its 
previous passage through the furnace. 

Inasmuch as the fuel bed does not 
require the same volume or pressure of 
air throughout its extent, the stoker of 
the future must be divided into com- 
partments in such a manner that the air 
pressure and volume ih each compart- 
ment is suited to the requirements of 
the fuel passing over such compartment. 

d. To avoid the wasteful use of steam- 
driven auxiliaries, the stoker must be 


Fig. 1.—Side View of Harrington Stoker, Showing Side 


readily convertible to the natural draft 
type during the low load periods. 

6. Parts subjected to the heat and 
fusing action of direct fuel contact must 
be readily replaceable and subjected to 
no mechanical stress other than its own 
support and the support of its portion 
of the fuel bed. 

Believing thoroughly in the foregoing 
principles, Joseph Harrington, of the 
James A. Brady Foundry Co., Chicago, 
IN., has developed such a machine. 

The stoker consists of cast-iron side 


vertically, and to reduce the power re- 
quired for driving the stoker. Attached 
to these chains is a series of transverse 
racks or beams on which the clips or 
bars forming the grate surface (Fig. 3) 
are attached. 

These grate bars (Fig. 4) are suf- 
ficiently loose that they may be slid 
over the ends of the racks readily and 
prevent the rusting together of ad- 
jacent parts. The straight under- 
surface of these racks makes possible a 
practically air-tight diaphragm or seal 


Fig. 2.—Front View of Harrington Stoker, Showing Grate Bars, Etc. 


frames, carrying the driving gear, hop- 
per front shaft, and feed gate in the 
usual manner (Figs. 1 and 2). The side 
girders are formed of structural steel 
members, built like a truss, permitting 
stokers of 20 ft. in length to be built. 
Transverse members of structural steel 
support a series of tracks, on which 
run semi-steel chains, which carry and 
support the grate surface and take up 
the stress and tension of the chain. 
These are provided with V-rollers to 
insure alinement both horizontally and 


Alr Ducts, 


Frame, Grate, 


Adjustable Dampers, Etc. 


between the adjacent compartments. 
These compartments occupy the entire 
space between the chains communi- 
cating on one or both sides of the air 
duct in the boiler side walls, or below 
the floor of the boiler room. 

A simple form of adjustable damper 
(see Fig. 1) serves to control the air 
pressure in the respective compartments. 
These communicating passages through 


Fig. 3.—View Showing Method of Building 
Up Grate Bars. 


the side walls terminate in a eadi 
removable door which, when taken off, 
allows free accessTto the chambers, so 
that, the, mere) closing of the damper 
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and the removal of this door serves to 
put the stoker on a natural draft basis. 
A simple reversal of this process con- 
verts it to a forced blast stoker. 

One of the novel features incor- 
porated in this stoker by Mr. Harring- 
ton, and one which will appeal most 


strongly to power plant engineers, is the 
non-sifting grate surface which can be 
furnished with this stoker, when de- 


<= 


sired. 


Fig. 4.—Close View of Grate Bars, Indi. 
, cating Interchangeability and Tor- 
tuous Air Path Afforded. 


© 2 


_A novel arrangement of the air pas- 
sages through the grate surface pro- 
vides a tortuous air passage, having a 
horizontal section which entirely pre- 
vents the flow of fuel through the grate. 

A notable feature is tht absence of 
any restrictions to the free flow of air 
to all parts of the upper grate surface, 
large areas, and low velocities. Equal 
distribution of air is thus assured with 
a consequent uniformity in the com- 
bustion of the fuel. 

There appears no good reason why 
rates of combustion above 75 Ib. of 
coal per square foot per hour cannot 
readily be secured. 


New Vulcan-Orsat Flue - Gas 
Analyzer. 


A decided improvement in the con- 
struction, and operation of the Orsat 
has been developed by the Vulcan Fuel 
Economy Co., 230 South La Salle street, 
which places on the market an instru- 
ment that operating engineers will take 
an interest in, due to the construction 
being based on the elimination of 
trouble in operating as well as the 
cleaning and repairing of an instrument 


Vulcan-Orsat Gas Analyzer. 


of this character. In the illustration 
herewith it is noted that a master valve 
controls all passages through the in- 
strument, the aspirator being connected 
to the valve so that it is always with 
the instrument ready for use. 

Rubber vent tubes have been elim- 
inated and metal tubes with shut off 
valve have been provided for each 
pipette. The face of the master valve 
is equipped with a dial, and it is only 
necessary to turn this dial to the proper 
mark when communication between the 
burette and the pipette or gas inlet will 
be opened. 

The leveling bottle is of such size and 
design that it can be filled to the zero 
mark, and after the gas sample is 
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and a list of repair parts with each part 
numbered so that in case of breakage it 
is not necessary to make a sketch or 


_ guess at what is desired. 


The handle is. placed on top of the 
instrument so that everything is kept 
in a vertical position. 

The Vulcan-Orsat is readily trans- 
portable, hence can be moved from fur- 
nace to furnace for rapid work with a 
minimum investment. It is admirably 
adapted for use by consulting engineers 
visiting plants to determine perform- 
ance. When used in conjunction with 
gas-sampling tanks it offers many of 
the advantages of the carbon-dioxide 
recorder at a fraction of the cost. 

The Vulcan-Orsat is made in two 


A 


Group of 10 Baily Electric Brass Melting Furnaces Practically Ready for Shipment 
to Mexican and Other Foreign and Domestic Foundries. 


pumped in and the valve turned to vent, 
the water in the burette and leveling 
bottle will come to the zero level ar 
once without removing the bottle from 
the case, thus insuring an accurate 
measurement of the gas. i 


One brace holds the pipettes and vent — 


tubes in place, and the removal of two 
knurlednuts 
makes it possible 
to take out the 


stantly so 
they can be easily 
cleaned or re- 


chemicals without 
difficulty. The in- 
side of the case is 
white enameled, 
making it easy to 
see what is going 

-on and easy to 
read the burette. 
_.The leveling 
bottle is equipped 
with a thumb con- 
trol which regu- 
lates the flow of 
liquids and gases. 
Pressing the 
thumb control 
opens the vent in 
the leveling bottle 
and the water will 
flow as may be di- 
rected by the op- 
erator. 

On the inside of 
the door is at- 
tached the operat- 
ing instructions 


pipette almost int. 
that: 


charged with. 


sizes. One is for analyzing CO-:O: and 
CO. The other for CO: only. 


Baily Electric Brass-Melting 
j Furnaces. 


-The 'èlectric furnace method of 


melting brass has made advance in 


the ‘last two years, partly because of 
the high cost of crucibles which are 
raprdiv used up in the ordinary meth- 
ods of melting this alloy, and partly 
also ‘because this old method has re- 
sultedin much loss of metal—a factor 
of considerable importance in times of 
scarcity and high prices for all metals 
and alloys—which is almost entirely 
overcome in the electrical method. 
These conditions have been favor- 
able to the development of the elec- 
tric furnace and The Electric Fur- 
nace Co., Alliance, Ohio, has added to 
its lines of electric furnaces a type ot 
Baily furnace especially adapted for 
melting brass. These brass furnaces 
are of the tilting type and are rated 
at 105 kw. electrical capacity and 1500 
Ibs. hearth capacity, with a melting 
rate of 600 Ibs. per hour. 

In the accompanying illustration 
are shown ten of these furnaces 
which were recently completed at the 
Salem plant of The Electric Furnace 
Co. to fill a large Mexican contract 
and other similar orders. both domes- 
tic and foreign. The furnaces to be 
exported to Mexico were purchased 
by G. Amsinck & Co.. of New York 
City: Use of the Baily electric fur- 
naces in a(number>of brass foundries 
has resulted inymarked economies. 
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Trade Activities 
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Harder Furnace Engineering to Market Combustion 
Equipment—Display of Westinghouse A ppliances—Catalogs 


Morse Chain Co., Ithaca, N. Y., has 
been advised by P. A. Morse, of the 
Morse Engineering Co., its western 
representative located at St. Louts, 
Mo., that the Kansas City offices have 
been removed from the old quarters 
in the R. A, Long building: to more 
commodious rooms, Suite 211-212 Fi- 
nance Luilding. W. V. Warner is in 
charge of the office at Kansas City. 


Walter A. Zelnicker Supply Co., St. 
Louis, Mo., is sending to the trade 
Bulletins 260 and 261. Bulletin No. 

. 260 contains brief information on steel 
sheet piling, furnished in any make, 
. weight or length. Bulletin 261 lists 
a few specials in rails, cars and trucks, 
bridges, generator sets, tank car tanks 
and pine. 

Harder Furnace & Engineering 
Co., 165 Broadway, New York, in- 
<orporated under the laws of the 
State of New York, has been organ- 
ized with a capitalization of $300,000, 


of which $100,000 is preferred and - 


$200,000 common, fully paid and non- 
assessable. The corporation is the 
owner of patents secured in this and 
in foreign coutries by W. L. Harder, 
for the purpose of burning oil, pro- 
ducer gas and powdered coal under 
boilers effectively. This system pro- 
vides for control of temperatures. 
Tests over a period of 18 months in 
several demonstrating plants have re- 
sulted in the decision to market the 
combustion system, and several in- 
stallations are about to be made. The 
following are officers of the corpora- 
tion: Vice-president, James T. Hill; 
secretary and treasurer, John F. 
Meader; chief engineer, William L. 
Harder, and general counsel, George 
V. S. Williams. The president of 
the company has not yet been ap- 
pointed. 
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Westinghouse Lamp Co. Displa 
Display of Fans and Smali 


`. steam ash conveyor; 


WESTINGHOUSE m 
———— 4 


and Westinghouse Electrica! 
otors at Pennsylvania and 
Atlantic Seaboard Hardware Association Convention. 


Fairbanks, Morse & Co., Seattle, 
has sold three 25-hp. motors to the 
Independent Asphalt Paving Co., for 
installation in its new sand and gravel 
washing plant at Tacoma. 


Electrical Appliance Co., successor 
to the Home Electric Co., has been 
organized at Seattle by S. D. Howell 
and W. A. Marston. The latter was 
formerly with Pacific States Electric 
Co. 


Triumph Electric Co., Cincinnati, 
Ohio, manufacturer of Triumph elec- 
tric light and power machinery, has 
opened a Boston office located at 1031- 
32 Old South building with W. H. 
Jacob as manager. Mr. Jacob has 
been associated with the Triumph 
company for many years, and is well 
known in the electrical industry. 


American Steam Conveyor Corpor- 
ation, Chicago, manufacturer of equip- 
ment for the handling of ashes, soot 
combustion ashes, coal siftings, etc.. 
has issued a new catalog entitled 
“Modern Methods of Ash Disposal.” 
This book of 160 pages is profusely 
illustrated and is an excellent treatise 


-on the subject of ash handling. The 


first part of the publication is a com- 
prehensive study of ash conveying 
equipment and discusses the various 
methods employed in removing ashes, 
soot and combustion waste from the 
boiler room to the disposal station. 
Practically every type of conveyor is 
listed, the advantages and objections 
of each being enumerated. Another 
section of the book is devoted to a 
detailed description of the American 
in which the 
patents, steam fittings and other parts 
entering into the construction of this 
equipment, are illustrated and de- 
scribed. An interesting article is con- 


tained in this book, which shows the 
manner of application of the steam 
conveyor to boiler and stokers of 
various makes, the discussion being 
clarified with a large number of dia- 
grams. In addition to a vast amount 
of engineering and service data, many 
typical Snstallations of steam con- 
veyors are described and illustrated. 
This book will not be given out in- 
discriminately, but copies will be 
placed in the hands of engineers or 
plant owners supplying the following 
information: present method of ash 
handling; number, type and horse- 
power of boilers, and average steam 
pressure. 


Beardslee Chandelier Manufactur- 
ing Co., Chicago, Ill, is sending to 
the dealers a new discount sheet on 
goods listed in Beardslee catalogs 
S4 and 22, affording a better margin | 
of profit than heretofore realized on 
these items. 


Air Reduction Co. Inc., 120 Broad- 
way, New York, at its organization 
meeting of directors held recently, 


elected the following officers: A. S. 
Blagden, president; A. R. Ludlow, 
vice-president; C. E. Adams, treas- 


urer; M. W. Randall, secretary; C 
Snow, assistant treasurer, and C. C. 
Emerson, assistant secretary. 


Thompson & Castleton, electrical, 
hydraulic and mining engineers, Seat- 
tle, Wash., are now engaged in re- 
winding a 1000-kv-a. turbogenerator 
for the Ferry-Baker Lumber 
Co. of Everett, Wash.. which was 
burned out March 1. They also re- 
cently finished rewinding a 600-hp. 
induction motor for the Puget Sound 
Bridge & Dredging Co., Seattle,- 
which has a job of hydraulic work at 
Port Angeles, Wash. 


Display of Westinghouse Appliances at Pennsyivania and 
Atiantic Seaboard Hardware Association Convention, 
Held In jMotor Square Garden,, Pittsburgh, Pa. 
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Current News 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


West Pownall, Me.—The Board of 
Managers of the Home for Feeble 
Minded is considering plans for the 
construction of a new one-story pow- 
er plant at the institution, about 52x 
73 ít., to cost $69,500. C. J. Heden 
is superintendent. 


Brockton, Mass.—Fire Chief Will- 
iam F. Daley recommends that the 
underground, single conductor, rub- 
ber covered wire in service 11 years, 
connecting the different fire stations 
and every box circuit in the city be 
replaced by lead-covered cable. 


Bedford Hills, N. Y.—The Board of 
Managers of the New York State Re- 
formatory for Women is considering 
plans for the installation of a new 
heating system at the institution. The 
work is estimated to cost $7,000. 
Helen A. Cobb is superintendent. 


Brooklyn, N. Y.—Charlotte Plate 
Corporation, 1538 Union Street, has 
had plans prepared for the construc- 
tion of a new boiler plant in connec- 
tion with the proposed erection of a 
new garage building at 819 Knicker- 
bocker avenue. The work is esti- 
mated to cost $10,000. 


Brooklyn, N. Y.—Plans have been 
hled by Julius Kayser & Co., 45 East 
17th street, New York, for the con- 
struction of a one-story brick and 
concrete power plant, about 50x85 ft., 
to be located on Classon avenue, es- 
timated to cost $100,000. The Caye 
Construction Co., 299 Broadway, New 
York, has been awarded the contract 
for construction. 


Far Rockaway, N. Y.—In a report 
filed with the Public Service Commis- 
sion by the Queensborough Gas & 
Electric Co., it is set forth that dur- 
ing the past year there has been a 
deficit of $68,231. or an increase of 
approximately $69,500 over the deficit 
for 1917. 


Ithaca, N. Y.— Remington Salt Co. 
has had revised plans prepared for 
the construction of the proposed boil- 
er plant at its works, estimated to cost 
$25,000. James Barry 1s superintend- 
ent. E 


Elmira, N. Y.—Announcement has 
been made by General Manager Fred- 
erick M. Hill, of the Elmira Water, 
Light & Railroad Co., that securi- 
ties of the local utilities company 
would be issued for the enlargement 
of the power plant on East Water 
street, 


Kings Park, N. Y.—Dr. William C. 
Garvin, superintendent of the Kings 
Park State Hospital, has made ap- 
plication to the finance committee of 
the State Legislature for an appro- 
priation of $18,000 to provide for the 
rewiring of buildings A. B. C and D. 
and a similar appropriation for the 


completion of improvements in’ the 
electric lighting system at the insti- 
tution and the installation of outside 
electric lighting units. 


Middletown, N. Y.—H. J. Leonard, 
steward, the Middletown State 
Homeopathic Hospital, has made ap- 
plication to the tinance committee 
of the State Legislature for an ap- 
propriation of $5,000 to provide for 
the installation of new electric pow- 
er equipment in the laundry building 
at the institution. Other appropria- 
tions to provide for other work have 
also been requested. 


Perry, N. Y.—Perry Electric Light 
Co. will soon install another 500-kw. 
turbine generator in its local plant, 
which will double the present ca- 
pacity. 


Tottenville, S. I, N. Y.—Richmond 
Light & Railroad Co. is making rapid 
progress on the installation of a new 
booster station in Arthur Kill Road. 
The company recently completed the 
construction of a new line of 6,600- 
volt capacity from the power house 
at Livingston, and will commence 
on the installation of transformers 
ries auxiliary equipment at an early 
ate. 


Watertown, N. Y.—The city coun- 
cil is having preliminary plans pre- 
pared for the construction of the 
proposed municipal electric plant, 
estimated to cost, with equipment, 
about $300,000. Thomas L. Tom- 
lines, City Bank building, Syracuse, 
is architect and engineer. 


Bloomfield, N. J.—In connection 
with the new mechanical laundrv to 
be constructed by the Bloomfield 
Damp Wash Co., 610 Bloomfield av- 
enue, plans for which are now being 
prepared, considerable new electrical 
equipment will be required. The work 
is estimated to cost $10,000. 


Dover, N. J—Dover Boiler Works 
will install very shortly a 40-hp. elec- 
tric welder to replace its present 
acetylene gas welding outfit for weld- 
ing iron and steel in connection with 
the manufacture of boilers. etc. The 
New Jersey Power & Light Co. will 
furnish the energy for the operation 
of this new welder. 


East Orange, N. J.—General Elec- 
tric Co. has had plans prepared for 
the construction of a one-story ex- 
tension to be located on Lawrence 
street. A building permit for the 
structure has been issued. 


Morristown, N J.—A pplication has 
been filed with the board of public 
utility commissioners by the Morris 
County Traction Co, for permission 
to distribute over a term of years the 
loss suffered through the sale of its 
power plants at Dover and Chatham. 
It is understood that the company 
was granted permission by the board 
two years ago to sell the power_plants 


and a total of $20,000 was received 
for equipment, which cost, when in- 
stalled, $156,000. It is now desired 
to distribute this loss over a period 
of 29 years. 


Newark, N. J.—American Consoli- 
dated Electric Co. has filed notice of 
authorization to operate at 30 Clin- 
ton street for the manufacture of 
electric lamps, and kindred special- 
ties. Frederick Schiller, 214 McLane 
avenue, Yonkers, N. Y., heads the 
company. 


Newark, N. J.—Hay Foundry & 
lron Works, 93 Plum Point Lane, has 
had plans prepared for alterations 
and improvements in the brick power 
plant at its works. A permit for the 
work has been issued. 


Newark, N. J.—The Board of Free- 
holders has authorized the prepara- 
tion of plans and specifications for 
the installation of electrical equip- 
ment for the operation of the draw- 
bridge at Avondale over the Passaic 
river. 


Newark, N. J.—Eureka Manutac- 
turing Co. has filed notice of authori- 
zation to operate at 98 Stone street 
for the manufacture of carbon lamps 
and allied products. Nicholas Strig- 
ha, 105 Garside avenue, heads the 
company. 


Newark, N. J.—Public Lighting 
Fixture Co. has filed notice of au- 
thorization to operate at 193 Avon 
avenue for the production and hand- 
ling of electric, gas fixtures, etc. R. 


Pike, 193 Avon avenue, heads the 
company. 
West Orange, N. J.—Announce- 


ment has been made by the Edison 
interests, using space in the local and 
nearby dailies, that all departments 
of the Edison Phonograph \Vorks at 
West Orange and Silver Lake, which 
have been temporarily closed to per- 


mit the taking of inventory, have re- 
sumed operation. 
Whitehouse, N. J.—The_ town 


council is considering plans for the 
installation of an electric plant for 
municipal service. It is understood 
that arrangements are being made to 
furnish electric energy for lighting 
purposes to East Whitehouse, Le- 
banon and Oldwick. 


Allentown, Pa.—The city is consid- 
ering plans for extensions in the elec- 
tric cable system. 


Blairsville, Pa. — Schwarzenbach- 
Huber Co., Allentown, has had plans 
prepared for the construction of a 
one-story addition to its local plant, 
about 100x400 ft., to comprise manu- 
facturing building, new engine room 
additions, etc., estimated to cost $95,- 
000. 


Harrisburg, Pa.—Harrisburg Light 
& Power Co. is planning for the in- 
stallation- of ynew underground con- 
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n to replace the present overhead 
ines. 


Harrisburg, Pa.—Chester Taylor 
Co. has inagurated operations in 
its new establishment at 17th and 
Derry streets. The company en- 
gages in fine machine repairing, spe- 
cializing in electrical repair work. )} 
L. Dowden, farmerly associated with 
the United Motors Co., is in charge 
of the work. 


Philadelphia, Pa. — Blumenthal 
Brothers, Margaret and James streets, 
have awarded a contract to Ruch 
Brothers, 1100 Fillmore street, for 
the construction of a one-story brick 
addition, about 20x38 ít., to its boiler 
plant, and alterations and improve- 
ments in the existing structure. 


Pittsburgh, Pa.—Duquesne Light 
Co. has made application for permis- 
sion to increase its rates for service. 


Pittsburgh, Pa.—Electric Appliance 
Co. has leased the three-story brick 
building on Water street, between 
Market and Wood streets, for a term 
of five years for a new works, Altera- 
tions and improvements will be made 
to meet the requirements of the lessee. 


Baltimore, Md.— Western Maryland 
Dairy, 1125 Linden avenue, ñas 
awarded a contract to G. Walter Tov- 
ell, McCulloch and Eutaw streets, for 
the construction of a one-story brick 
boiler plant, about 49x75 ft., at 1105 
Mason avenue, 


Myersville, Md. — In connection 
with the construction of a new grain 
elevator by the Farmers’ Mutual Ex- 
change, considerable new electrical 
equipment will be required. 
Flook is manager. 


Cabin Creek Junction, W. Va.— 
Virginian Power Co. is said to be 
considering extensions and improve- 
ments in its local plant and system, 
to provide for increased operations. 


Swiss, W. Va.—Kanawha Collieries 
Co. has completed arrangements for 
the installation of a new power plant 
in connection with proposed new mine 
developments. Harold P. Tompkins 
is general manager. 


Winston-Salem, N. C. — Horton 
Telephone Co. has been reorganized. 
J. H. Horton, president. Improve- 
ments will be made. 


Albany, Ga. — Georgia-Alabama 
Power Co. will improve its power 
plant on Flint river. A mortgage for 
$3,500.000 for bond issue to finance 
construction has been filed. The com- 
pany has acquired the Albany Power 
& Mfg. Co.’s properties; will remodel 
plant in Kinchafoonee Creek and con- 
struct dam and power plant on Flint 
River; combined hydroelectric and 
steam plants will furnish maximum 
of 17.000 hp. Address W. J. Vestal, 
general manager, Lexington, N. C. 


Atlanta, Ga—Dougherty County 
Power Co.. recently incorporated, has 
acquired the Porter Shoals property 
of the Albany Power & Manufactur- 
ing Co. Blair Foster, Herman Rid- 
dell and J. A. Watson are interested 
in the company. 


Augusta, Ga—The special commit- 
tee appointed by the city council to 
look into the matter of the proposed 
municipal lighting plant, as advocated 
by Mavor White in his inaugural ad- 
dress, is now. considering the most 


A. D. 


` suitable site to locate the plant. 
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DATES AHEAD. 


Minnesota Electrical Association. 
Annual convention, St. Paul, March 
18-20. Secretary-treasurer, F. C. Hoff- 
man, St. Paul, Minn. 


Industrial Engineers. 
National conference, New York City, 
March 18-21. Secretary, Irving A. 
Berndt. 327 South La Salle street, Chi- 
cago, Ill. 


Associated Manufacturers of Electri- 
cal Supplies. Annual meeting, New 
York City, March 20. Secretary, Chas. 
E. Dustin, New York. 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual’ convention, Hotel Pfister, Mil- 
waukee, Wis., March 24-28. State sec- 
retary, John A. Piepkorn, 108 Syca- 
more street, Milwaukee, Wis. 


Wisconsin Electrical Association. 
Annual meeting, Milwaukee, March 
25-27. Secretary, J. P. Pulliam, 1408 
First National Bank building, Milwau- 
kee. 

Tri-State Water and Light Associa- 
tion. Annual meeting, Greenwood, S. 
C.. April. Secretary-treasurer, WwW. F 
Steiglitz, Columbus, S. C 


Pacific Division, N. E. L. A., Pacific 
Division, National Electrical Jobbers’ 
Association and California Association 
of Electrical Contractors and Dealers. 
Joint convention, Del Coronado, Cal., 
April 30 to May 2. 


National Fire Protection Association. 
Annual meeting, Ottawa, Ont.. May 
6-8. Secretary-treasurer, Franklin H. 
Wentworth, $7 Milk street, Boston, 
Mass, 

National Electric Light Association. 
Annual convention, Atlantic City, N. 
J.. May 19-23. Secretary, T. C. Mar- 
tin, 33 West 39th street, New York 
City. j 


Illinois Association of Electrical 
Contractors and Dealers. Summer con- 
vention, Decatur, Ill, June. Secretary. 
N. M. Blumenthal, 179 West Washing- 
ton street, Chicago. 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 


Society of 


tary, Calvin W. Rice, 29 West 39th 
street, New York City. 

Ohio Electric Light Association. 
Annual meeting, Cedar Point. Ohio, 
July 15-18. Headquarters. Breakers 
Hotel, Secretary, D. L. Gaskill, Green- 
ville, Ohio. 


Association of Iron and Steel Elec- 
trica! Engipeers. Annual convention. 
St. Louis. Mo., September. 1919. Sec- 
retarv, John F. Kelly, Empire building. 
Pittsburgh, Pa. 


The 
committee will report to the council 
when one of these sites is selected. 
submitting estimates on the total 
cost of the proposed plant. 


Bainbridge, Ga.—The city is con- 
sidering plans for improvements in 
the municipal electric light plant, to 


include the installation of new boiler, ` 


generator, switchboard and auxiliary 
apparatus. E. N. Edwards is super- 
intendent. 


Cordele, Ga.—The city is consider- 
ing municipal operation of Georgia 
Public Service Co.’s plant. Improve- 
ments will be made. 


NORTH CENTRAL STATES. 


Alliance, Ohio.—April 8 an elec- 
tion will be held to vote on the ques- 
tion of issuing $400,000 in bonds for 
api lighting. Address city au- 

itor, 


Cleveland, Ohio.—Architects Lock- 
wood & Green, 60 Federal street, 
Boston. Mass., have prepared pians 
and .will let contracts for $160.000 
electric substation. to be erected by 
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the Mechanical Rubber Co., 8618 Lis- 
bon street, Cleveland, Ohio. The | 
building will be 14x75 ft. in dimen- 
sions, two stories high, brick and con- 
crete construction, steam heating, 
plumbing, tar and gravel roof, fire- 
proof construction, electrical equip- 
ment and electric lighting. 


Cleveland, Ohio.—Architects A. A. 
Lane & Co., of Cleveland have pre- 
ared plans and will let contracts fora 
$150,000 battery building, to be erect- 
ed by the Willard Storage Battery 
Co., 246 East 131st street. The build- 
ing will be 28x40 ft» in dimensions, 
one and a half stories high, brick 
and concrete construction, plumbing, 
composition roof, fireproof construc- 
tion and electric lighting. 


Martins Ferry, Ohio.—At the meet- 
ing of council a special report on the 
condition of the light plant was made 
by Supt. John W. Tush. The super- 
intendent pointed out some of the 
grave defects of the present plant and 
told what might be expected unless 
something was done and that very 
quickly. He suggested a consolida- 
tion of the two city plants, water and 
light, as was recommended by the 
consulting engineers in their report’ 
of several months ago. 


Sandusky, Ohio.—A proposition has 
been closed by which the Erie Tire 
& Rubber Co., which is incorporated 
with an authorized capitalization o 
$1,000,000, obtained possession of the 
plant on First street, recently occu- 
pied by the Eagle Macomber Co. Ac- 
cording to the announcement an ad- 
ditional unit will be added to the 
plant, 300x100 ft., three stories high, 
and will house 500 employees. It has 
been planned to have the tire factory 
operating with 200 employes by 
June 1. 


Sandusky, Ohio.—A contract has 
been closed by the Matthews Engi- 
neering Co. for the furnishing of 200 
electric lighting plants for Y. M. C. 
A. buildings. 


Toledo, Ohio.—The shops of the 
Northwestern Ohio Railway & Pow- 
er Co. have just completed building 
a 35-ton electric locomotive. As this 
locomotive will be able to handle 
five 50-ton cars it will greatly increase 
facilities for handling carload freight. 
It will be used chiefly for hauling 
flux stone from the Lakeside & Mar- 
blehead Railroad to Toledo Furnace 
Co., Toledo, which business amounts 
to approximately 500 tons per day. 


Alexandria, Ind.—Board of educa- 
tion plans the erection of a $150.000 
high school building. 


Bluffton, Ind—H. C. Bay Piano 
Co. is building one two-story addi- 
tion and one three-story addition to 
its factory buildings. From 250 to 
300 additional men will be employed. 


Brazil, Ind.—Arrangements are be- 
ing made for the furnishing of light 
and power to the town of Carbon, 
Ind., by representatives of the Terre 
Haute, Indianapolis & Eastern Trac- 
tion Co, and the Wabash Valley 
Electric Co. 


Fort Wayne, Ind.—Building No. 4 
of the General Electric group has 
been recently opened by the company 
and will be devoted to the small mo- 
tor production department of the 
works» When the departments are 
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completely installed they will have 
an output of thousands of motors a 


week and will be the largest building 


in the world devoted exclusively to 
the construction of small motors. 


Gary, Ind.—Changes in the plans 
for the new South Side theater have 
been made which will increase the 
approximate cost from $40,000 to $83,- 
000. The building will be a two-story 
brick structure and will be used ex- 
clusively as a playhouse. 


Gary, Ind.—O. K. Battery Co, will 
soon begin building a large plant in 
this city, one wing of the plant to be 
erected at a time. A site has been 
secured. It 1s planned to have the 
O. K. batteries on the market within 
the next two months. 


Indianapolis, Ind.—The city has au- 
thorized the operation of the electric 
lighting system in the subway in Mer- 
rill street, between Pennsylvania and 
Delaware streets, throughout the day 
as well as the night. 


Indianapolis, Ind.—Motor Device 
Co. has increased its capital stock 
from $300,000 to $500,000 and will 
erect a modern factory building. Plans 
are being drawn. Address H. Z. 
Wiley, Indianapolis, Ind. 


Indianapolis, Ind.—A conierence of 
representatives of independent tele- 
phone companies and the Indiana 
Public Service Commission will be 
held at the capitol in Indianapolis, 
March 18. The present misunder- 
standing between the federal and the 
state powers with reference to the 
topic of telephone regulation will be 
the important matter under consid- 
eration. 


Indianapolis, 
District Attorne 


Ind.—United States 

L. Ert Slack has 
filed a suit in Federal court to en- 
join Eleck Stansbury, attorney-gen- 
eral of Indiana, and the Indiana Pub- 
lic Service Commission from enforc- 
ing a commission order of March 3, 
1919, ordering telephone companies 
of the state to refund all charges col- 
lected for installing or changing tele- 
phones. The suit was filed on behalf 
of Postmaster General Burleson. 


Jeffersonville, Ind.—It is said that 
the Howard Shipyards & Dock Co. 
has been reorganized and that a 
$411,000 Government contract has 
been negotiated. 


Richmond, Ind.—The men’s hos- 
pital building at the Eastern Indiana 
Hospital for the Insane has been de- 
stroyed with loss of $25,000. 


Shoals, Ind. — Shoals Light & 
Power Co. is putting in another 
complete unit in its plant here, con- 
sisting of a boiler, engine and dyna- 
mo, which will mean more than dou- 
ble its present output of electricity. 
The company sells current largely to 
the city of Shoals, which operates the 
light and water systems of the Shoals 
Utilities Co. under lease. The town 
has just bought a new pump for the 
waterworks, which will supply about 
three times the amount of water now 
provided. These changes are made 
necessary by constantly increasing 
demands for electrical current and 
water. All local factories are run- 
ning on full time and are generally 
short of laborers. 


Alvin, Il.—Alvin Grain & Elec- 
tric Co. will construct and operate 
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a new light and power plant in Bis- 
mark, Ill. 


Carbondale, IJIll.—Central Illinois 
Public Service Co. is completing ex- 
tensive repairs to its ice plant in 
this city and will soon begin the 
manufacture of ice. This plant is 
one of the few ice plants owned by 


ae Central Illinois Public Service 
o. 


Cheneyville, Ill.—Cheneyville Tele- 
phone Co. has been granted a cer- 
tificate of convenience and necessity 
to operate a telephone system in 
Cheneyville and vicinity. The com- 
pany is also authorized to issue cap- 
ital stock in the amount of $3,000. 


Chicago, Ill.—It is said that a new 
$1,500,000 hotel will be built on Sheri- 
dan Road at Bryn Mawr avenue. 
Present plans indicate a 14-story 
building of reinforced concrete and 
will have 400 rooms. Contracts will 
be let in April. The hotel will in- 
clude a private beach, a swimming 
pool, a roof garden overlooking the 
lake, a gymnasium and private golf 
links. Sidney H. Minchin is the archi- 
tect, 


Decatur, Ill.—Staley Starch Works 
will erect two five-story brick, con- 
crete and steel buildings. 


Decatur, Ill.—It is said that the 
Central Union Telephone Co. will 
erect a $280,000 building at the north- 
east corner of Church and North 
streets if the increased rates under 
petition are allowed by the Illinois 
Public Utilities Commission. The 
proposed building will be one of the 
best in the state outside of Chicago. 


DeKalb, Ill.—Western Electric Co. 
is making extensive repairs and al- 
terations to the local offices of the 
DeKalb County Telephone Co. 


East Moline, Ill.—Plans are under 
way for the erection of a $30,000 
Greek Orthodox church in East Mo- 
line. 


Evansville, I].—Scarborough- Davis 
Co. has been awarded the contract 
for the erection of a 19-stall round- 


house at Howell, a suburb of Evans- 


ville, at a price in excess of $100,000. 


Havana, Ill—The City Council has 
under consideration the matter of 
electrifying the waterworks plant. 
Chairman C. O. Hadson of the water 
committee has had engineers esti- 
mate. The cost of the machinery (two 
pumping units complete with motors 


and electrical automatic control) 
$2390. 
Nauvoo, = [l.— Nauvoo Electric 


Light Co. has asked permission of 
the Illinois Public Utilities Commis- 
sion to issue $10,000 of its first mort- 
gage loan 6% gold bonds and to ex- 
ecute deed of trust. 


Rock Island, IJTll—Arrangements 
have been made between the Peoples 
Light Co. and the U., S. Hous- 
ing Corporation whereby the work 
of installing gas and electric 
service in the government built 
houses, which was started last fall, 
will be completed. Work will be be- 
gun soon on the task of equipping 
180 houses for electricity and gas. Un- 
der the terms of the agreement work 
cannot be started until the frost is 
out of the ground, but the company 
expects to have both electric light;and 


REVIEW 


Vol. 74—No. 11. 


gas service installed before the houses 
are ready for occupancy. 


Springfield, Ill.—The Illinois Pub- 
lic Utilities Commission has sus- 
pended proposed advanced rates for 
street railway service in Freeport un- 
til May 13, 1919; also continued the 
suspension of proposed rates of com- 
mutation fares of the East St. Louis 
& Suburban Railway Co. until Sept. 
8, 1919. 


Waukegan, Ill.—The trustees of the 
Waukegan Masonic fraternity have 
authorized the erection of a $100,000 
Masonic Temple. The building will 
be of brick, fireproof, two stories and 
basement. The lighting facilities will 
be of the best quality obtainable. 


Battle Creek, Mich.—An election 
will be held in April to decide the 
question of issuing $600,000 in bonds 
for municipal lights and street im- 
provements. Address Mayor Wilson. 


Detroit, Mich—It is announced 
that the Scripps-Booth Motor Co. 
will -build a $1,500,000 plant in this 
city. 


Chetek, Wis.—The council is con- 
sidering the purchase of electric plant 
of Chetek Light & Power Co. 


' Fond du Lac, Wis.—Eastern Wis- 
consin Electric Co. may extend its 
line. Address B. W. Arnold, super- 
intendent. 


Green Bay, Wis.—In an effort to 
induce the Wisconsin Public Service 
Co. to extend its electric power lines 
from Green Bay to several points 
east of here, power consumers, city 
and town officials and other interest- 
ed parties in Algona, Kewaunee, 
Sturgeon Bay. Casco, Forestville, New 
Franklin and Luxemberg will make 
a survey of the power needs of the 
industrial plants and individuals to 
determine the prospective revenue. It 
is estimated that the cost of power 
lines would be about $200,000. C. M. 
Oxford, manager, 100 South Wash- 
ington street. 


Woodruff, Wis.—E. A. Forbes, 
president of the Rhinelander Light & 
Power -Co.. has submitted proposal 
to residents of Woodruff and Minoc- 
qua for building a high-tension trans- 
mission line from Rhinelander for 
light in two villages. 


Benson, Minn.—The council is 
planning to expend $30,000 for im- 
proving the electric light plant. Ad- 
dress Theodore H. Lee, superintend- 
ent. 


Crookston, Minn, — Farmers be- 
tween Crookston and East Grand 
Forks are organizing to construct 
electric light and power line between 
the two cities. Address Thomas Mc- 
Goey. 


Dalton, Minn.—Franchise has been 
granted to Rude & Olson for an elec- 
tric light plant. 


Duluth, Minn.—The city plans to 
install a steam heating plant and me- 
chanical ventilation system in the 
four-story city hall which it plans to 
build on West First street. This 
work is estimated to cost $1.000.C00. 
Address L. A. Ayres, City Hall. en- 
gineer. 


Gary, Minn.—Gary Telephone Co. 
is, planning )to build telephone line 
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into Flaming this spring and will im- 
prove line to Ada. 


Greenbush, Minn.—Construction of 
a $55,000 schoolhouse is planned for 
this town. 


St. Paul, Minn.—Due to the war, 
work on St. Paul’s new $12,000,000 
Union depot was discontinued more 
than a year ago. Now the work is 
again well under way. Northern 
States Power Co. ig, negotiating for 
a contract covering the furnishing of 
all the steam and electricity require- 
ments of the new building. The elec- 
tric demand is estimated at 523 kw. 
Negotiations are also under way with 
the Miller Hospital Association, 
which is erecting a new half million 
dollar hospital, for their electrical 
requirements, amounting to approxi- 
mately 260 kw. 

Tyler, Minn.—A bond issue of $20,- 
000 for rebuilding electric and water 
plant was authorized at an election. 


Willmar, Minn.—The city council 
considers the purchase of engine and 
electric generator for municipal elec- 
tric light plant. 


Davenport, Iowa.—The Davenport 
council is considering using the 
money derived from the rental of 
areaways in the business district to 
pay the cost of operating and main- 
taining the street electroliers. The 
Davenport Retail Merchants’ Associa- 
tion recently asked the council to take 
over the maintenance of the elec- 
troliers, but the council found that 
there was no appropriation from 
which the money could be taken. The 
areaway ordinance, which has been 
pending for some time, was then re- 
vised and made to include the expense 
ior electroliers. 


Dubuque, JIowa.—Eastern Jowa 
Electric Co. has taken up with the 
Dubuque county board of supervisors 
the proposition of installing lights at 
the county farm. 


Maquoketa, Jowa.—lowa Electric 
Co. contemplates building a high-ten- 
sion transmission line connecting the 
hydroelectric plant at Anamosa with 
the steam generating plant at Maquo- 
keta. Address John I. Reed, Cedar 
Rapids, general manager. 


Marshalltown, Iowa.—An election 
will be held March 31 to vote on a 
bond issue to furnish money for the 
building of an electrical plant large 
enough to furnish light and power tor 
commercial purposes. It has been 
estimated that it will require prob- 
ably not less than $400,000 to build 
such a plant. 


Sioux City, Iowa.—Shoburg Motor 
Co. will build a four-story office and 
garage, to cost $50,000. 

Kansas City, Mo.—A 32-apartment 
building will be erected by J. C. Lys- 
ter at 1308 Washington street, at an 
expense of $50,000. 

Kansas City, Mo.—Construction 
work on $35,000 St. Thomas Catholic 
church, Pyle street and Shawnee av- 
enue, Armourdale, has been begun. 
Details of construction, including 
electric. fixtures, are in hands of J. 
B. MeRKenna, Armourdale, Kans. 


Maccn. Mo.—The council will ex- 
pend $125,000 for electric plant. The 
specifications include power house, 
two dams and 6 to 8 miles transmis- 
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sion to connect Bevier and Callao, 
Mo. Engineer, Frank Wilcox, Syn- 
dicate Trust building, of St. Louis, 
has prepared plans. Address William 
H. Martin, city clerk. 


Maryville, Mo.—Maryville Electric 
Light & Power Company is planning 
for extensions in its electric system 
from Maryville to Guilford. C. C. 
Hellmers is superintendent. 


St. Louis, Mo.—Automobile Service 
Co. will build a brick, stone finish, 
119x75 ft. service station at a cost of 
$30,000. Address W, P. Jackson, gen- 
eral manager. 


Hooper, Neb.—The plant of the 
Nebraska Gas, Electric Light & Pow- 
er Co. was burned. Loss $12,000. 


Herrick, S. D.—Henningson Engi- 
neering Co., Omaha, Neb., 1s prepar- 
ing plans for an electric lighting 
plant. 


Sioux Falls, S. D.—Plans have been 
completed for installing a new 3000- 
kw. turbine in the power house 
of the Sioux Falls, S. D., division of 
the Northern States Power Co., to 
provide capacity for additional busi- 
ness which will be added to the com- 
pany’s lines with the completion of 
the new line to the Pipestone divi- 
sion, and also to provide spare capac- 
ity for the Sioux Falls territory. A 
new 5000-kw. steam turbine will be 
installed at the Galena, Ill, power 
station, replacing a 2000-kw. turbine. 
This improvement will provide need- 
ed additional capacity and greatly in- 
crease the efficiency of the plant. 


Watertown, S. D.—At a recent elec- 
tion the city voted a bond issue of 
$175,000 for the construction, opera- 
tion and maintenance of a municipal 
light and power plant, 


Fargo, N. D.—April 1 the ques- 
tion of establishing a municipal light 
plant will be submitted to vote. Ad- 
dress W. H. Shure, city clerk. 


Lisbon, N. D.—The Lisbon elec- 
tric light plant will institute improve- 
ments to its plant and equipment, 
which will mean an expenditure of 
approximately $15,000. 


@ 
SOUTH CENTRAL STATES. 
Louisville, Ky.—It is announced 


from Louisville, Ky., that the Gov- 
ernment will soon begin the erection 
of steel warehouses at the Quarter- 
master’s depot in Jeffersonville, Ind. 
Eighty acres of land have been leased 
for a site for the warehouses. 


Sturgis, Ky.—Board of education 
will erect a $30,000 high school build- 
ing. 

Florence, Ala.—The city has re- 
tained Evans & Brown, Florence, to 
prepare plans and specifications for 
the installation of a new municipal 
electric light system. l 


Selma, Ala.—The city is consider- 
ing theeconstruction of a new elec- 
tric light plant, to be used for nw- 
nicipal service. 


Port Gibson, Miss.—An election 
held recently resulted in favor of a 
proposition to issue electric light 
bonds to the amount of $25,000. 


Helena, Ark.—Helena Gas & Elec- 
tric Co.. is considering plans for the 
construction of a new gas plant, to 
provide for increased capacity. 
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Frederick, Okla.—The city is con- 
sidering plans for the installation of 
an ornamental electric street lighting 
system on Grand avenue. It is under- 
stood that plans are being arranged 
for extensions and improvements in 
the municipal electric light plant. 


Perry, Okla—The city is consider- 
ing plans for extensive improvements 
in the electric lighting plant and wa- 
ter system, estimated to cost about 
$100,000. 


Sapulpa, Okla. — Sapulpa Electric 
Co. reports the largest single day’s 
output in its history for Feb. 20. This 
was due to new business added to the 
company’s lines recently, including 
150 hp. in motors for the Schram 
Glass Co.. One of the large oil com- 
panies which has recently made a 
small installation for operating a 
vacuum oil pump is anxious to elec- 
trify all of its pumping operations 
requiring approximately 7000 hp. in 
the aggregate. 


Shawnee, Okla.—The question of 
issuing $500,000 light and power 
bonds will be submitted to vote. Ad- 
dress mayor. 


Cleburne, Tex.—A committee has 
been appointed to secure wavs and 
means to establish a municipal light- 
ing plant. J. S. Hoffman, chairman. 


San Angelo, Tex.—March 29 the 
question of issuing $500,000 in bonds 
to acquire municipal light and water 
plant will be submitted to vote, 


San Marcos, Tex.—San_ Marcos 
Baptist Academy will build an ad- 
ministration building to cost $100,- 
000. 


Wichita Falls, Tex.—Wichita Falls 
Electric Co. plans enlarging the plant 
to supply power for Burkburnett. 


WESTERN STATES. 


Helena, Mont.—Contending that 
the street-car fares granted to the 
Helena Light & Railway Co. by the 
State Utility Commission are inade- 
quate to enable the company to op- 
erate except at a loss, and that it lost 
$54,477 in. the operation of the sys- 
tem in 1918, O. W. McConnell, man- 
ager of the company, has applied for 
further increases. He asks for a 10- 
cent fare or three tickets for a quar- 
ter within the city limits and to some 
points outside and a proportionate 
rate to other points outside the city. 


Sedgwick, Colo.—The Citv Council 
will soon vote on the question of is- 
suing $30,000 in bonds for a munici- 
pal electric light plant and water- 
works system. Henningson Engi- 
neering Co., engineers, Omaha, Neb. 


Boise, Idaho.— Permission to charge 
a 7-cent fare has been granted the 
Boise Railway Company by the pub- 
lic utilities Commission. 


Everett, Wash.—The city commis- 
sion will soon place a proposition 
before the local citizens to vote bonds 
for the construction of a municipal 
hydroelectric power plant. A site 15 
being considered on the Sultana river. 
The proposed plant will have an in- 
itial capacity of about 6000 hp.. with 
local distributing system. 

Oakville, Wash.—The board of city 


trustees is planning for the early 
erection pof àl municipal hydroelectric 
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power plant for light and power serv- 
ice for the city. Rodney Maxwell, 
Elina, Wash., is engineer on the proj- 
ect, 


Seattle, Wash.—Skinner & Eddy 
Corporation, Railroad avenue, oper- 
ating a shipbuilding plant, is planning 
for the erection of a new two-story 
electric transformer ‘station at its 
works. 


Pomeroy, Wash.—F. S. Williams 
and D. L. Manning have opened an 
electric and car-service station inthe 
D. L. Brown building. The second 
Hoor has been remodeled for use as 
a display room; the first as a repair 
shop. A large dynamo is being in- 
stalled for the recharging of storage 
batteries. Outside wiring will also 
be done and for this work’ the serv- 
ices of an electrical man of 16 years’ 
experience has been secured. 


Seattle, Wash.—Puget Sound Trac- 
tion, Light & Power Co. will make 
improvements in its power station at 
Seventh avenue and Jefferson street, 
to replace the damage of the fire at 
this station a few months ago. 


Spokane, Wash.—Street-car fares 
on lines of Washington Water Pow- 
er Co. have been advanced to 7 cents 
by authority of the public service 
commission of Washington. 


Spokane, Wash. — Announcement 
has been made of the purchase by the 
Washington Water Power Co. of the 
Spokane Heat, Light & Power Co. 
for a consideration reported to be $1,- 
500,000. The latter coinpany is in the 
hands of a receiver and consumma- 
tion of the details of the sale must 
come through the Federal court. 


Astoria, Ore.—Plans 
completed for the 


i have been 
installation of a 


4500-hp. electric generating plant by 


the Pacific Power & Light Co., ad- 
joining its present plant at the foot 
of Astor street. The creating of the 
additional power is made imperative 
by the erection of the new 3000-barrel 
mill for the Astoria Flouring Mill 
Co. and the increased capacity of the 
Astoria Marine Iron Works Plant. 


Astoria, Ore.—The Port of As- 
toria Commission is negotiating with 
the Pacific Power & Light Co. for in- 
creased electric power service for in- 
dustrial operation in this section, 


_ Pilot Rock, Ore.—The City Council 
1s planning for the establishment of a 
municipal electric lighting system. It 
is planned to negotiate for the pres- 
ent system of the private lighting 
company now furnishing service. 


Alameda, Cal, — Great Western 
Power Co. has arranged to furnish 
service for the new coaling station of 
the Rolph Shipping Co., and will ex- 
tend its lines to this point. 


El Centro, Cal.—Holton Power Co. 
is planning for extensions and im- 
provements in its transmission system 
to cost about $35,000. It is proposed to 
build a new power line from El Cen- 
tro to Calexico. 


Hollister, Cal— Coast Valley Gas & 
Electric Co. is planning for the con- 
struction of a new transmission fine 
from King City to the New = Idria 
mining district. Right of way is now 
being arranged. 


Los Angeles, Cal.—W. H. Clark 
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and associates, Los Angeles, are con- 
sidering plans for the establishment 
of a large power plant in the vicinity 
of Holbrook, Ariz., to provide elec- 
tric power for the new coal field now 
being opened up by the construction 
of the Navajo railroad, from Holbrook 
to Cooley, about 70 miles. It is 
planned to construct a transmission 
system to Globe, Miami and neigh- 
boring sections. 


Los Angeles, Cal.—Considerable 
electrically-operated equipment will 
be purchased by the Harbor Commis- 
sion in connection with the proposed 
improvements at Los, Angeles har- 
bor. Electric traveling cranes, coal 
handling machinery, electrically driv- 
en haulage apparatus and other equip- 
ment will be installed. It is planned 
to pass a bond issue of $4,500,000 to 
cover the entire project. C. H. Mat- 
son is harbor traffic manager. 


Los Angeles, Cal.—The city engi- 
neering department has awarded a 
contract to the Western Pipe & Steel 
Co., 1758 North Broadway, for fabri- 
cated steel plates for penstock con- 
struction for power house No. 2, San 
Francisquito Canyon. About 1.400,- 
000 Ib. of steel will be required, with 
contract totaling $92,000. The city 
will build the penstock, employing 
about 100 men for this purpose. De- 
livery of the steel is to commence 
within three months. 


Oakdale, Cal.—A proposition is be- 
ing developed by F. B. Pattee, Oak- 
dale, in cooperation with the Oakdale 
Irrigation District, for the construc- 
tion of a storage reservoir in the 
Ramsey section, taking water from 
the north fork of the Stanislaus riv- 
er. In connection with this work. it 
is planned to build a hydroelectric 
power plant with initial capacity of 
about 15,000 hp, for light and power 
service in this district. 


Red Bluff, CaL—The Board of City 
Trustees has awarded a contract to 
the Northern California Power Co. 
for furnishing electric energy for 
street lighting service for a period of 
one year. 


Riverside, Cal.—Southern Sierras 
Power Co. is considering the rebuild- 
ing of its Bishop-Invo transmission 
line, increasing the line voltage from 
55,000 to 87,000 volts. The improve- 
ment is estimated to cost $300,000. C. 
©. Poole is chief engineer for the 
company, which is a subsidiary of the 
California-Nevada Power Co. 


INCORPORATIONS 


New York, N. Y.—Murmack, Inc. 
Capital, $10.000. To manufacture 
electrical machinery. P. E. Kyle, J. 
J. Murphy and J. Mackie. 59 West 
65th street, are the incorporators. 


New York, N. Y.—Progressive 
Flectric Novelty Co. Capital, $5000. 
To manufacture electrical specialties. 
S. Glueck, L. Silberman and H. Do- 
now, 504 Classon avenue, Brooklyn, 
are the incorporators, 


New York, N. Y.—Genceral Heat- 
ing Co., Inc. Incorporated in Dela- 
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ware with capital of $1,000,000. To 
install electric lighting plants, heat- 
ing and ventilating plants, etc. W. 
V. Kelley and Frank T. Sargeant, 
New York, and Albert E. Mayos, New 
Rochelle, are the incorporators. 


Califon, N. J.—Califon Electric 
Light & Power Co. Capital, $100,000. 
To operate a local electric plant for 
light and power service. J. B. Kin- 
zie and L. M. Apgar, all of Califon, 
are the incorporators. 


Colonial Beach, Va.—Stratford 
Telephone & Telegraph Co. Capital. 
$10,000. To install and operate a 


telephone system at Colonial Beach 
and Fredericksburg. George Mason, 
Colonial Beach, and William’ Wilson, 
Oak Grove, Va., are the incorporat- 
ors. 


Pierceton, Ind.—Pierceton Light & 
Water Co. has been incorporated with 
capital of $35,000. to furnish light. 
power and water. Address J. T. Bros- 
nahan, Pierceton, Ind. , 


PROPOSALS 


Power Plant Equipment.—Sealcd 
bids will be received April 2 for the 
remodeling of the municipal power 
plant and the furnishing and installa- 
tion of complete steam-electric power 
plant equipment at Hibbing, Minn., in 
accordance with the plans and speci- 
heations of Charles Foster, engineer. 
Hibbing, Minn., and Holstead & Sul- 
livan, architects, Duluth, Minn. Ad- 
dress D. D. McEachin, secretary. 


Generating Unit, Switchboard, Etc. 
—Until 8 p. m.. March 20, bids will be 
received by W. H, Martin, city clerk, 
Macon, Mo., for improving the power 
plant, consisting of furnishing and 
erecting complete one 400 to 450-kv- 
a. generating unit, direct connected to 
a Uniflow or compound Corliss en- 
gine, condensing equipment, spray 
bond equipment and switchboard for 
same. Frank IL. Wilcox, engineer, 
Svndicate Trust building, St. Louis. 
Mo. 


Motor-Driven Pumps.—Bids will 
be received until March 18 for the in- 
stallation of two low-lift motor-driven 
centrifugal pumping units, also steam- 
driven pumping units, 500,000-zal. ca- 
pacity, horizontal cross compound 
crank and fly wheel pumping engine 
at Wyandotte, Mich. Address R. W. 
Pratt. Hippodrome building, Cleve- 
land, Ohio, engineer. 


Generator, Condenser and Aux- 
iliaries.— Bids will be received on 
March 24 for furnishing machinery. 
material and labor in connection with 
the extensions and improvements to 
the electrical power plant at Ottawa. 
Kans. The material to be supplied 
consists of one two-phase, 60-cycle. 
alternating current generator, with a 
maximum capacity of approximately 
500 kw. or 625 kv-a., together with a 
suitable steam prime mover to op- 
erate on steam at 130 th. pressure: 
also one surfate condenser for the 
above unit complete with its neces- 
sarv_auxiliaries. Address R. F. Bow- 
ers, manor: 
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S. A. Redding Takes Up Work in Brazil—C. W. Johnson 
Becomes Assistant Manager Westinghouse Works—Changes 


HERBERT W. GLEDHILL, for- 
merly sales engineer of the Philadel- 
phia office of the Shepard, Electric 
Crane & Hoist Co., Montour Falls, N. 
Y., has become district.manager of that 
office, and will be assisted by Glen Rum- 
sey and Leland Woodworth. 


C. E. Stamp, head of the Charles 
E. Stamp Co., Cleveland, Ohio, builder 
of electric traveling cranes, who was 
released from service with the crane 
section of the War Industries Board, 
has returned to his official duties with 
the company. . 


R. L. Hutto has been appointed 
manager of the Delhi Battery & Supply 
Co., St. Louis, Mo., the St. Louis dis- 
tributor for Prestolite storage batter- 
ies. Mr. Hutto will give special at- 
tention to the service department and 
announces that a service engineer from 
the Prestolite factory will soon be as- 
sociated with him. 


Guy A. RICHARDSON, general 
superintendent of the Puget Sound 
Traction, Light & Power Co., Seattle. 
recently went to New York at the re- 
quest of the Brooklyn Rapid Transit 
Co., to confer in the matter of the 
transportation facilities of that system, 
for which Lindley M. Garrison was ap- 
pointed receiver some time ago. 


A. A. Morton, who has been a 
salesman in the Pittsburgh supply de- 
partment of the Westinghouse Electric 
& Manufacturing Co. for the past eight 
years, is leaving the employ of the 
company, to take a position in the serv- 
ice department of the Latrobe Tool 
Works, Latrobe, Pa. Mr. Morton is 
well known in the electrical industry. 


ALEXANDER McL. Nicortsovy, 
of the Western Electric Co., New 
York, tendered an interesting illustrated 
talk on Piezo electricity, its develop- 
ment and uses, before the members of 
the Syracuse Chemical Society and 
Technology Club, Syracuse, N. Y., at 
a joint meeting of the organizations at 
the Technology rooms, Saturday even- 
ing, March 8. 


H. W. Crapp has been promoted 
from general superintendent to general 
manager of the Columbus (Ohio) Rail- 
way, Power & Light Co. Mr. Clapp 
was born in Australia and for four 
years before coming to America was 
superintendent of motive power of the 
Brisbane Tramways. In 1902 he be- 
came connected with the General Elec- 
tric Co. as engineer in the New York 
territory, and during his connection of 
five and one-half years with this com- 
pany was intimately associated with the 
electrification of the New York Cen- 
tral Railroad. In 1907 he engaged in 
electrical engineering in charge of con- 
struction of the Trans-Bay Electric 
Lines of the Southern Pacific company, 
resigning shortly afterward to become 
general superintendent of the Columbus 
system. 


G. C. Pratt, 195 Broadway, New 
York, N. Y., has been appointed local 
corporate representative for the Inter- 
national Western Electric Co., Inc. 


T. R. MaLtory, Port Chester, N. 
Y., has been appointed state representa- 
tive for the Independent Wireless Tele- 
graph Co., a Delaware corporation. 


HERMAN RUSSELL, assistant 
manager of the Rochester Railway & 
Light Co., Rochester, N. Y., was recent- 
ly appointed general manager to suc- 
ceed James T. Hutchings, elected presi- 
dent of the corporation. 


C. V. NorpBeErG, president of 
the Nordberg Machine Co, Butte, 
Mont., has purchased George Hep- 
worth’s half interest in the Missoula 
Iron Works, Missoula, Mont. Mr. 
Nordberg becomes the partner of 
Charles C. Moxley, who for the past 
four years has been affiliated with 
Mr. Hepworth in the operation of the 
iron works. 


F. O. BLACKWELL, president of 
Viele, Blackwell & Buck, New York, ex- 
porters, importers, engineers and con- 
tractors, has sailed for Europe to inves- 
tigate electrical and hydroelectric 
engineering possibilities in France, 
Spain and Italy. He is accompanied 
by one of the company’s engineers, 
who has lived in Paris for more than 
ten years, and who will study the 
feasibility of opening up a 
branch for the company. 


FreD R. FARMER, president of 
the Beardslee Chandelier Co., Chicago, 
has been elected president of the re- 
cently organized National Council of 
Lighting Fixture Manufacturers. Mr. 
Farmer has been connected with the 
Beardslee company since 1900 except for 
about a year when he served the Gib- 
son Co., Indianapolis, Ind., in the ca- 
pacity of sales manager. He was sales 
manager of the company for. l5 years, 
vice-president for two years, and since 
the early part of 1918 has been presi- 
dent of the firm. 


C. W. Jouwnsovn, chief inspector 
of works of the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, 


-Pa., has been promoted to the position 


of assistant manager of works. After 
graduating from the Ohio State Univer- 
sity, Mr. Johnson entered the employ 
of the Steel Motor Co., Johnstown, Pa. 
A year later he became associated with 
the Bullock Electric Co. of Cincinnati, 
Ohio, and in 1904 was made superin- 
tendent of the Allis-Chalmers Bullock. 
Ltd., of Montreal, Canada. In 1917 he 
joined the Westinghouse company, be- 
ing appointed chief inspector of works, 
in which capacity he served until his 
recent appointment. Mr. Johnson is a 
member of the American Society of 
Mechanical Engineers, American Insti- 
tute of Mining Engineers and Engineers’ 
Society of Western Pennsylvania. 


Paris . 


CaPTAIN Epwarpb E. ASH- 
LEY, JR., formerly mechanical and 
electrical engineer for Starrett & Van 
Vleck, architects, has been appointed 
sales engineer for the Mercury Manu- 
facturing Co., Chicago, Ill., manufactur- 
er of electrically-driven tractors, etc. 
Captain Ashley will resign his commis- 
sion in the air service of the Army. 


Capt. A. U. WETHERBEE, who 
recently received his discharge from 
the Chemical Warfare Branch of the 
Army and who was formerly chief en- 
gineer and assistant works manager of 
the Niagara Alkali Co., has accepted a 
position as chief mechanical engineer 
with the Powdered Coal Engineering & 
Equipment Co. of Chicago. 


WARNER MARSHALL, of Mar- 
shall & Co., bankers, Boston, Mass., 
president of Washington Coast Utili- 
ties, Seattle, Wash., was recently in the 
latter city in conference with F. D. 
Nims, vice-president and general man- 
ager. This concern owns and operates 
a number of electric plants and water 
works in towns of western Washing- 
ton. 


S. A. REDDING, after 16 years of 
service with the Georgia Railway & 
Power Co., Atlanta, Ga., has resigned 
as general superintendent of the elec- 
trical department to take up other work 
in Brazil. Mr. Redding began work 
with the company in 1894, just after 
his graduation from the Alabama Poly- 
technic Institute at Auburn. Six months 
later he joined the General Electric Co. 
at Schenectady, N. Y., and after three 
years of service was sent to Brazil on a 
construction job. In 1903 he returned to 
the States and took up work with the 
company, rising steadily to his appoint- 
ment as general electrical superintend- 
ent several years ago. 


Roscor E. Major, of Chicago, 
the originator of the Major dead-front 
remote-control switchboard for theaters, 
which was described in connection with 
the article on the Peoples Theater in 
our March 8 issue, has been connected 
with the Central Electric Co., Chicago, 
for some time as sales engineer for its 
special supplies. Mr. Major is well 
known in Chicago theatrical circles, hav- 
ing been actively engaged in theater wir- 
ing and production work for the past 
15 years. He was formerly stage man- 
ager at the LaSalle Theater. Chicago, 
and in this capacity introduced many in- 
novations in theater wiring which were 
described at the time in the ELECTRICAL 
Review. He was also mechanical and 
electrical supervisor for the theaters in 
the Jones, Ltnick and Schaefer circuit 
for several years. In addition to the 
switchboard, he controls patents for 
border lights and proscenium-strip de- 
signs that are giving good results in a 
number >of. theaters. throughout the 
country. 
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Readjustment Period — What? 


XX VIII. 


Mr. Gray’s expression, “Don't sell this country 
short,” applies to many things. Fach reader ot 
the paper can best make his own application.— 


ae 


C.A. TUPPER CHICAGO 
President INTERNATIONAL TRADE PRESS, Inc. 


Discounting all of the blunders; making allow- 
ance for misfits and inaptitudes of every kind; 
taking into consideration even the losses that 
resulted from not having things done the way 
they would have been done by the fellows who 
knew how but did not do it, any nation that 
can do what this nation of ours has done dur- 
ing the last twenty months can do anything 
under Heaven. 


Of all the nations participating in the war, this 
country mobilized and transported the greatest 
army in the least amount of time; it mobilized 
industry on such a scale that had the war 
lasted another six months the American manu- 
facturer would have come to the front in a way 
that would have astonished the world. 


So don’t sell this country short. You adver- 
tising men, who more than any other crafts- 
men, have the ear of the people, must sound 
the note of optimism and confidence in your 
copy. This is a wonderful country and this is 
a wonderful people you have to make your 
appeal to. Quit crooning melancholy of doubts 
and fears; stop stringing on the ukulele, and 
beat out your keynotes on the anvil. Forget 
about “Oh, dear, what can the matter be?” and 
join in that grand old marching song—*‘Hail, 
Hail, the Gang’s All Here!” 


The whole world lies fallow for our plows and 
cultivators; a universal market bids a smiling 
welcome for our wares; we have had a great 
visicn thrust upon us; let us prove that we 
have the intelligence and courage to fulfill it. 


From an address by .linslie 1. Gray, before the Chi- 
cago Advertising Association, March 7, 1919., 
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Merchants Association Reaffirms Op- 
position to Public Ownership. 


The Merchants Association of New York 

has reatirmed its opposition to Govern- 
ment ownership and operation of public 
utilities and has declared emphatically in 
favor of private ownership under Govern- 
ment regulation. The following is quoted 
irom the report of a special committee: 
' “While we are not unmindful of the de- 
fects that not frequently characterize the 
operation by corporations of publie 
utilities, we do not believe that those 
defects can be cured by substituting an- 
other method which in every respect ot 
efficiency is much below the standards 
that generally prevail under private man- 
agement. In so far as the evils which 
ure popularly assumed to exist in private 
management are found to exist in fact, 
other remedies than the substitution of 
methods abounding in greater evils 
should be found. 

“We believe that the public can best 
be served by utilizing the efficiency, en- 
terprise and energy of private corpora- 
tions for the continued operation of public 
utilities, under such public control as 
shall protect the poole in its right to 
efficient service and fair rates; and at the 
same time assure to private capital in- 
vested in public utilities a fair return 
upon such capital. 

“We do not find any change of condi- 
tions resulting from the war which war- 
rant or require the previous position of 
the association, in opposition to Govern- 
ment ownership an operation, to he 
modified.” 


Public Utility Investment Outlook. 


The following paragraphs are quoted 
from an article by W. H. Hodge, pub- 
licity manager of H. M. Byllesby & Co., 
in the Economist of March 1: 

“The outlook for the investor in public 
utility securities is most encouraging. 

“The war record of electric and gas 
companies, particularly the large or- 
ganizations and the multitude of smaller 
companies having capable management, 
will prove to be a recommendation of 
great strength in the future. While the 
reconstruction period will impose its own 
peculiar problems, these difficulties can- 
not possibly equat the conditions which 
these service companies faced and con- 
quered Curing 1917 and 1918. 

“The durable character of the utilities 
has been again emphasized by the vi- 
cissitudes which they overcame during the 
war, and is already being reflected in the 
upward market trend of their securities. 
Generally speaking sensational advances 
in the prices of their securities are not to 
be anticipated, but in all probability there 
will be a steady climb back to and ex- 
ceeding the top levels existing before the 
war and in 191@ 

“There is always a tendency among 
utility investors to become nervous when 
the fanfares of the public ownership 
doctrinaires are blown with vigor, and 
the talk about the railroads and telephone 
and telegraph systems is a present day 
example. Whatever may be the outcome 
of the railroads and wire line con- 
troversies—and it will hardly be Govern- 
ment ownership and operation—there are 
Several movements taking place affecting 
clectric and gas companies of profound 
significance. 

“One of these is the rapidly widening 
distribution of utility investment securi- 
ties among the people—not the citizens 
of wealth, but among the wage earners, 
the laboring men, the storekeepers, the 
farmers, professional men, executives and 
workers. Starting about 1908 with the 
expansion of all utilities, the grouping 
under centralized management of mediuni 
and small properties and the financing of 
these improvements by investment bank- 
irg houses, there has been a constantly 
broadening ownership of such securities. 

“This has been carried down to the 
man who works with tools and the widow 
coming into a little legacy, by the cus- 
tomer-ownership movement, whereby the 
utility companies build up a partnership 
interest among the people whom they 
serve. Beginning about 1915 this move- 
ment has made remarkable headway in 


Various parts of the country. The Gov- 
ernment’s war financing has helped the 
companies to get people of small means 
interested in their bonds and preferred 
stock. Investments in small lots of utility 
securities proceeded steadily in 1917 and 
1918 along with the absorption of Liberty 
Bonds. The high record months of 
Northern States Power Co. in the sale of 
preferred stock direct to the public were 
during the heatless Monday, terribly cold 
and gloomy months of the winter of 1917- 
1918. This company now has about 6,000 
home shareholders. 

“A second factor working against the 
public ownership of utilities is the fear 
of Bolshevism now prevailing in the Unit- 
ed States and the growing organized op- 
position to this destructive poison. The 
fear of Bolshevism is causing citizens to 
regard with distrust all socialistic as 
well as anarchistic proposals, and the 
idea of taking over private property and 
business of any kind is becoming more 
and more distasteful to Americans. Every 
business man realizes that public owner- 
ship of utilities will inevitably lead to 
public ownership of other industries, and 
his own may be next on the list. Where 
he formerly tolerated ideas of publicly- 
owned utilities he is now exceedingly sus- 
picious of such an innovation. The clamor 
of the public ownership proponents may 
grow louder whereas the opposition will 
steadily increase among thinking Amer- 
icans, and without their support no pub- 
lic movement can succeed. 

“Altogether the investor in utility se- 
curities has no cause for alarm, and may 
expect to see his holdings increase in 
value as general conditions gradually ap- 
proach the normal. In fact, electric and 
gas utilities are bound to be among the 
very first industries to benefit from the 
signing of the final papers at Versailles.” 


Merchants Heat & Light Notes Of- 
fered. 


Paine, Webber & Co. and Elston & Co., 
Chicago, are offering a new issue of $700,- 
000 one-year 7% gold notes of the Mer- 
chants Heat & Light Co., of Indianapolis, 
Ind., at 99%, yielding about 712%. These 
notes, dated March 1, 1919, mature Feb. 
29, 1920, and are callable at 100 and inter- 
est upon 30 days’ notice. Interest is pay- 
able Feb. 29 and Sept. 1 in New York or 
Chicago. The Merchants Heat & Light Co. 
operates highly etlicient and well main- 
tained steam generating plants located in 
the center of the business and manufac- 
turing district of Indianapolis, producing 
electricity for power and lighting, and 
steam for steam heating in the downtown 
aistrict, and serves the residence district 
with electric light and hot water for neat- 
ing purposes. The population served in 
accordance with the 1910 census is 233,650. 


American Cities Company to Reor- 
i ganize. 


A complete reorganization in the man- 
agement of the American Cities Co. is 
contemplated. The first step in the re- 
organization was taken at a meeting of 
stockholders held on Tuesday of last week 
when proxies were voted representing 
more than two-thirds of the stockholders. 
Nineteen new directors were elected at 
the meeting, supplanting all former di- 
rectors, and a meeting has been called 
for March 18, at which the reorganization 
plans will be completed. The annual re- 
port, which was presented at the meeting, 
showed that while the company's gross 
income was greatly increased from that 
for 1917 heavy advances in costs of fuel. 
labor and supplies resulted in reporting 
a deficit for the year. 


— -—— — 


Extension of Finance Corporation’s 
Powers. 


Secretary of the Treasury Glass states 
that gradual extension of the powers of 
the War Finance Corporation is under 
consideration. Government aid through the 
corporation is expected to be extended 
not only to private enterprises, but also to 
quasi-private concerns, the activities of 
Which affect the public welfare, 


Marconi Earns Large Surplus. 


The Marconi Wireless Telegraph Co. of 
America for the year ended Dec. 31, 1915, 
earned a surplus after charges of $711,841, 
equal to 35c a share earned on the $9,999, - 
o0 capital stock, of $50 par value per 
share, as compared with surplus of $617,- 
712, or 30c a share earned in 1917. 


Ownership of Public Utilities. 


F. G. R. Gordon, in discussing the 
ownership of public utilities, states that 
the socialists, including the Bolsheviki 
element, are asking for the socializa- 
tion of the telegraph and telephone sys- 
tem, the railways, the coal mines, the 
gas and electric lighting plants and a 
lot of other property. Much is said 
about the success of public ownership 
in Europe, while reports show the ab- 
solute failure of this poliey. It is esti- 
mated that France alone has lost $1,- 
Sv0,0C0 a year on her socialized tele- 
graph, while Germany loses twice as 
much. The British cities are spending 
210,000.000 a year more than they 
should and they are losing $27,000,000 a 
year on their municipal owned plants. 
The cities of Germany are cursed with 
the greatest municipal debts in the world 
due entirely to municipal ownership. 
And France, seeing the gigantic failure of 
public ownership, has taken steps to rem- 
edy the situation and is now fairly well 
committed to private ownership with 
municipal control as her future policy. 


Niagara, Lockport & Ontario Power 
Bond Issue. 


William Salomon & Co., Chicago and New 
York, are offering $1,980,000 refunding 
mortgage 6% sinking fund gold bonds or 
the Niagara, Lockport & Ontario Power 
Co., dated Feb. 1, 1918, and mature Feb. 1, 
1958. These are selling at 94 and interest 
and yield about 6.40. The bonds are se- 
cured by a direct general mortgage on the 
entire properties owned by the company, 
subject to closed issues of underlying 
bonds aggregating $8,905,000; a like face 
amount of refunding mortgage bonds is 
reserved for the purpose of refunding the 
underlying bonds at or before maturity. 
The value of the company’s properties, 
represented by actual cash investment, 
over and above the underlying bonds, is 
upwards of $5,250,000, showing a most 
substantial equity for these refunding 
mortgage bonds. The gross and net 
earnings have considerably more than 
doubled since 1992. Net earnings for the 
12 months ended Jan. 1, 1919. are nearly 
twice the annual interest on present out- 
standing underlying bond and the $1,- 
980,000 refunding mortgage bonds, 


Dividends. 


Allis-Chalmers Manufacturing Co. has 
declared a quarterly dividend on pre- 
ferred stock of 13;%%: also a quarterly 
dividend of %4% on account. both payable 
April 15 to stoek of record March 31. 


Ruffalo General Electric Co. has de- 
clared a quarterly dividend of 2, pay- 
able March 31 to stock of record March 20. 


Electric Storage Battery Co. has de- 
clared a quarterly dividend of 16%; also 
a quarterly dividend of 1 on preferred 
stock, both payable April 1 to stockhold- 
ers of record March 17. 


Central States Electric Co. has declared 
a quarterly dividend of 1%, on preferred 
stock, payable April 1 to stockholders of 
record March 10. 


Canadian Crocker-Wheeler Co. has de- 
clared a quarterly dividend of 1% €, pay- 
able March 31. - 


Sullivan Machinery Co has declared a 
quarterly dividend of 116%. also an extra 
dividend of 145. payable April 15 to stock 
of record April 1. 


Springfield Railway & Light Co. has 
declared a quarterly dividend of 1%% 
on preferred stock,y payable April 1 to 
stock of reeord-March-ti. 
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Earnings. 
GENERAL GAS & ELECTRIC CO. 
(Subsidiaries. ) 


A statement of estimated gross revenue 
for the month of February, 1919 and 1918, 
and comparison follows: 


System. 1919. 1918. 
Rutland .........ee0, $ 44,431.10 $ 39,541.62 
Northwestern Ohio .. 24,700.00 21,833.17 
Sandusky .........6- 44.095.911 41,154.46 
Binghamton ......... 40,249.37 35,771.99 
Sayre led ta indon angie 11,385.00 11,383.63 
New Jersey ......... 28,560.15 22,127.61 


$29.38 660.55 
$194,250.91 $172,473.03 


Interurban Gas Co... 


DAYTON POWER & LIGHT. 
For years ended Dec. 3k, 
1918. 191%. 
Gross earnings ...$2,430,728.92 $1,880,618.40 
(operating expenses 


(including taxes E 
and depreciation) 1,661,950.98 1,266,544.79 


Net earnings ...$ 768,777.94 $ 614,073.60) 
Other income .... 33,301.57 10,333.50 


Total income ..$ 802,079.51 $ 624,407.16 


Fixed charges.... 500,163.14 $05,978.36 
Net income ....$ 301,916.37 $ 318,428.80 


Dividend on pre- 
ferred stock 179,552.38 


i es a 


Net surplus ....$ 122,363.99 $ 140,678.80 


Gross Operating Net 
Year. earnings. expenses.} earnings. 
1901L..$ 92,349.95 $ 45.349.01 $ 47,000.91 
1202.. 109,448.84 50,206.24 59, 242.60 
1903.. 131,044.08 54,578.51 76,465.55 
1904.. 141,701.86 59,226.65 82,475.21 
1905.. 162,112.59 16,577.97 85,531.92 
1906.. 200,550.02 130,865.84 (5,084.18 
1907.. 253,911.43 166,934.44 86,976.99 
1908.. 305,853.72 186,387.75 119,465.97 
1909.. 402,858.58 233,124.46 169,734.42 
1910.. 540,960.25 315,814.22 225,146.03 
1911.. 623,534.07 346,197.99 277,336.08 
1912.. 686,889.77 $50,143.79 336,743.95 
1913.. 734,769.92 444,041.89 290,728.03 
1914.. 943,320.96 528,151.13 415,169.83 
1915.. 1,098,065.30 579,581.54 518,483.76 
1916.. 1,613,873.67 999,961.38 613,912.29 
1917.. 1,880,618.40  1,266.544.79 614,073.61 
1918.. 2,430,728.92 1,661,950.98 768,777.94 


+Includes taxes and depreciation. “Flood 


vear. 


DETROIT EDISON CO. 


(Including all constituent companies.) 
The consolidated comparative earnings 
and income statement is as follows: 
Month of Month of 
Jan., 1919. Jan., 1918. 


Cperating Revenue— 


Commercial electric l - 
$1,173,973.24 $ 980,764.41 


aon a . i 
unic electric 
Feree EPONE 28,106.71 27,199.80 
Sales to street rail- 

WAYS ck as ones 74,622.62 71,564.78 
Sales to other pub- 

lic service corp'ns 17,178.43 13,587.78 
Miscellaneous rev- 

enue hw 6s casas we 313.00 $20.08 

Non-Operating Revenue— 
Steam sales ...... 161,009.70 172,861.91 


Other non-operat- 
ing revenue .. 


—— 


15,405.34 10,967.59 
Total gross rev- 


enue $1,470,679.04 $1,207,766.36 


eerrme eee E 


Expenses— R 


Operating and non- 
operating (except 
renewal, replace- 
ment and contin- 
gent) is6kswicinds 

Renewal, replace- 
ment and contin- 
gent (deprecia-. 
tion reserve) 


949,489.91 


59,920.00 59,920.09 
Total E 


and non-ope 
ating expense a $1. 009,409.91 $ SSS,853.90 


.$ 461, 269. 13 $ 388,912.46 
Deduction from Income— 
Interest on funded 


Net income 


and unfunded f 
debt ...ssssseaana’ $ 132,691.03 $ es 
Other deductions . ........--. 


mn ee ee aMħõțI- 


Total deductions.$ 132,691.02 $ 96.816. 16.86 


128,575.10 $ 292,095.60 


177,750.00 


R28 933.90, 


ELECTRICAL REVIEW 


The Great Western Power System re- 
ported for the month ended Jan. 3l a 
gain in net earning of $56,800, or 27%. For 
the 12 months ended Jan. 31, 1919, the 
balance after interest charges Increased 
more than $400,000, or about 51°¢. 


B pe Oy acai 


1917, 
$8, 954,302, 14 $8,381, O55. 


to 
ol 


Total revenue 

Expenses, includ- 
ing taxes and 
reserve for 


property retired 6,162.445.5S  5,511,982.25 


Gross income ..$2,691,856.56 $2,869,073.c0 
Contingencies re- 
SETVE coc c eee een 199,620.06 596,704.14 
$2,492,236.50 $2,272,368.86 
Interest and dis- 
count .......... $ 898,677.20 $ 802,710.78 


Dividends, ete. .. 1,495,749.88  1,425,522.10 


Surplus for the 
VOAT seiber sakai $ 97,809.42 $ 44,135.98 
Adjustments, : 
previous years. ........6.6 59,463.68 


Credit to profit 
eee > 97,809.42 $ 103,599.66 
outstand- 

ing Dec. 31 ..$17,237,000.00 $17,156,500.00 


YADKIN RIVER POWER CO. 
_A statement of earnings of the Yadkin 
River Power Co. for the year ended Dec. 
31, 1918, compared with the two previous 
years, follows: 


1918. ` 1917. 1916. 
Gross earning from 
Operation ....... $528,154 $485,411 $425,477 
Operating expenses, 
including taxes .. 160,070 142,437 112,571 
Net earning from 
operation ...... i 368,084 342,974 312,906 
Other income ..... 30,338 15,599 1.531 
Total income ... 398,422 358.573 314.437 
Interest on bonds.*175,000 175,000 175,000 
Other interest and 
deductions ...... 26,676 1,915 35,137 
Balance ........ 196.746 181.658 104,300 
Preferred stock div- 
idends ........... 57,575 42,586 2,645 
Balance ......... 139,171 139,072 101,655 
common stock div- 
idends ........... 76,700 71,443 33,100 
Balance ........ 62,471 67,629 68,555 
Depreciation ..... 25,000 25,000 25,000 
Balance after de- 
preciation ..... 37,471 42.629 43,555 
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SOUTHERN CALIFORNIA EDISON. 
For December— 1918. 1917. 
GOSH -44:244% 540 kes ai oa $ i 874 $ 685,396 
Surplus after hemes. 250,087 192,837 

For the year ended Dec. 31— 
(STOSB: 6c bans Sha eK ws . 8,735,457 8,250,382 
Surplus after charges. 2,443,465 2,882,769 


UNITED GAS & ELECTRIC. 
The United Gas & Electric Corporation 


earnings statement of subsidiaries for 
January compares as follows: 

1919. 1918. 
Gross earnings ....... $1,673,609 $1,429,159 
Net earnings ........ 394,063 349, 948 
Surplus after charges. 168,707 133,18% 


NORTH AMERICAN CO. 

For the year ended Dec. 31, 1918, net 
income after taxes and interest was $1.- 
601,171, against $1,803,568 in 1917. 

CAROLINA POWER & LIGHT. 

A statement of earnings of the Carolina 
Power & Light Co. itself for the year 
ended Dee. 31, 1918, compared with the 
two previous a Nae 


1917. 1916. 

Gross earnings from 
operation ...... $1,015,382 $915,401 $786,916 
Operating expenses, 
‘Including taxes. 666,223 582,117 506,965 

Net earnings 

from operation 349,159 333,284 279,953 
Other income.... 163,022 138,443 102,815 


502,181 
159,981 


471,727 382,767 
161,426 150,365 


Total income.. 
Interest on bonds 
Other interest and 


deductions ..... 21,907 14,185 28,319 
Balance ....... 320,293 296,116 204,080 
Preferred stock 
dividends ...... 125,636 107,634 $2,512 
Balance ....... 194,657 188,482 121.565 
(Common stock 
dividends ...... 95,750 93,495 21,750 
Balance ....... 98,907 94,987 YO S18 
Depreciation 60,000 60,000 = 60.000 
Balance after 
depreciation 38,907 34.987 39,818 


The gross earnings for the 12 months 
ended Dec. 31, 1918, as shown above, were 
derived as follows: 


Approximate 
percentage 
Amount. of total. 
Electric Hight and power.$ 758,085 15 
CFOS? feed ale Weer aw ek 148,557 15 
Street railway ......... 108,740 10 
Total scriere ewe wwe $1,015,382 100 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF J. EAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co 


o.. Rookery Bidg., Chicago. 


Div. rate. Bid Bid 

Publie Utilities— Per cent. Mar. 4. Mar. 11. 
Adirondack Electric Power of Glen Falls. common............ ss 6` 12 12 
Adirondack Eleciric Power of Glen Falls, preferred............. 6 72 72 
American Gas & [Ilectric of New York, common...........+- 10+ extra 100 100 
American Gas & Electric of New York, preferred........... eee 6 43 43 
American Light & Traction of New York. common..........-... R 238 243 
American Light & Traction of New York. preferred............ . 9814 38 
American Power & Light of New York, common............ aes 4 59 bT 
American Power & Light of New York, preferred........... B 6 76 7T 
American Public Utilities of Grand Rapids. common........ cee oe ne as 
American Public Utilities of Grand Rapids, preferred....... a 7 33 33 
American Telephone & Telegrapf of New York ............. ES ee 10614 
American Water Works & Elec. of New York, conmmon...... et beg 4 
American Water Works & Elec. of New York, particip......... 7 10 R 
American Water Works & blec. of New York, first ee ee a 55 65 
Appalachian Power, COMMON....... ccc cece eee eee tere ee eenee g oe 2 214 
Appalachian Power, preferred... .. ccc cee eee eee te ee nees bods 7 12 a 
Cities Service of New York, COMMON. ......+ cece eee cee e eee +extra 349 349 
Cities Service of New York, preferred... ic... cee eee eee Sh 6 79 To 
Commonwealth Edison cf Chicago ....... cc ce ee eee ce 8 112 1133, 
Comm. Power, Railway & Light of Jackson, commom....... ape bee 19 18 
Comm. Power, Railway & Light of Jackson, preferred...... ats 6 40 40 
Federal Lizht & Traction of New York, common...........-. mi E 9 9 
Federal Light & Traction of New York, preferred. .......,.. Aes x 42 42 
Ilinois Northern Utilities of Dixon .. 0... ce cece ee eee 6 ot _ 
Middle West Utilities of Chicago, cCcommon..........2.. asese. 2+extra 23 23 
Middle West Utilities of Chicago, preterred.............. 6 49 49 
Northern States Power of Chicaxo, COMMON. ......... 0008 ; ; m a 
Northern States Power of Chicago, preferred.............5. ex.div.7 90 90 
Pacifice Gas & Electric of San Francisco, common..........---.0. he 49 392 
Pacific Gas & Electric of San Francisco, preferred......... favs 6 he on 
Public Service of Northern [llinois. Chicago, common......... ae 7 s916 ga 
Public Service of Northern Hlinois, Chicago. preferred........ fue 6 91 s9 
Republic Railway & Light of Youngstown, common,.......... Poe 4 16 7 
Republic Railway & Light of Youngstown, preferred....... or 6 55 54 
Standard Gas & Wlectrie of Chicago, Common.... cc. cee ee ese Loa uz 24 2K 
Standard Gas & Electric of Chicago, preferred... ............ seed 6 2914 qn 
Tennessee Railway. Light & Power of Chattanooga, common ,,, 4 4 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 16 7 
United Light & Railways of Grand Rapids, common........-... 4 3616 aly 
United Light & Railways of Grand Rapids, preferred. .......... 6 7 i” 
Western Power of San Francisco. cammMmon oo... cee ee ee eee 18 18 
Western Union Telegraph of New York .......--. eee eee aes extra S614 Kg 

Industries— 
Electric Storage of Philadelphia, common ...........cc00 ee ees A 4 59 nv 
General Electrice of Schenectady oo... ee ee eet eee eee ee g 155 112, 
Westinghouse Electric & Mfg. of Pittsburgh, ecommon...... 0.04 7 43%, 44% 
Westinghouse Electric & Mre. of Pittsburgh, preferred, . =. ss. 7 55 33 
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Fig. 1—View in Pulley-Finishing Shop With Modernuized 
Lighting. 


Fig. 2.—Soft-Metal-Bearing Shop Illuminated to Productive 
Lighting Intensity. 


Four Conclusive Tests of Productive 
Value of Good Factory Lighting — 


Details of Tests Conducted by Testing Department of 
Commonwealth Edison Company in Four Chicago Shops 
—Average Increase of Production Ranges from 10 to 20% 


DVOCATES of improved industrial lighting 
A have for some years pointed out that among the 
marked benefits resulting from its adoption is 
the increase of production it brings about. This is a 
very telling point in inducing the factory owner or 
manager to become sufficiently interested in the light- 
ing problem to order installation of an up-to-date 
lighting system. A great many factory executives are 
very conservative, however, and, like the man from 
Missouri, they want to be shown. The question, then, 
is, how can this emphatic and clear argument be 
definitely brought home to them in the best way? 

The answer has usually been that specific figures 
showing at least approximately what increase in pro- 
duction would result from lighting betterment were 
desirable. if not actually necessary. Foreseeing the 
value of such figures, a number of tests of production 
Increase following lighting improvement have been 
made in several cities, but in no case had the matter 
been given consistent and persistent study up to within 
a year and the results announced from various tests 
have seldom included a full statement of the condi- 
tions under which the tests were made. 

In Chicago four tests of the relation of lighting to 
production have been made during the past year that 
have aroused the greatest interest because of the care 
with which they were conducted and the conclusive- 
ness of their results. Although some of these tests 


have been referred to on several occasions, it was only 
a few weeks ago that a complete review and summary 
of the four tests was made before the Chicago Section - 
of the Illuminating Engineering Society in a paper 
entitled “Lighting for Production,” presented by W. A. 
Durgin. These tests were conducted by the Testing 
Department of the Commonwealth Edison Co. and 
formed an important feature in a general shop light- 
ing survey undertaken by this progressive central- 
station company of the plants of the larger manufac- 
turers served from its lines. Before advising greater 
use of light it was felt desirable to know the actual 
facts, to ascertain which the Chicago company under- 
took a series of tests to show the true relation between 
the amount of light used and the production of hand 
and machine workmen in various industries. The con- . 
ditions to be met in the conduct of the tests were: 

1. The plant should be able to show actual pro- 
duction accurately for distinct machines during definite 
periods. 

2. The product should be so standardized that 
large outputs may be obtained with all conditions 
identical except the amount of light used. 

3. A fair proportion of the work must be done 
during hours of darkness or the factory must be so 
placed that the daylight is negligible. 

These are the ideal conditions. „In no case was it 
possible to realize them completély(obut in four in- 
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stances data were secured which will interest all light- 
ing men. | 


Test IN [RON-PULLEY-FINISHING SHOP. 


The first test was conducted in a machine shop 
finishing iron pulleys, both large and small. The shop 
was some 40 by 8o ft. in extent, giving an area of 
3200 sq. ft. As found, it was lighted largely by bare 
60-watt lamps on drop cords, a few equipped with tin 
shades of some of the cheapest varieties. The con- 
sumption of electricity in this lighting amounted to 
0.27 watt per sq. ft., and the resultant illumination 
averaged about 0.2 foot-candle. Of course, there were 
tremendous variations in the intensity; one operator 
had some 22 ft-cdl. directly under a lamp which was 
almost on the work, while others fumbled about under 
moonlight intensity of some 0.07 ft-cdl. The windows 
were so few and so dirty that the daylight effect was 
almost negligible except on one or two machines. 

This typical lack of lighting equipment was rem- 
edied by installation of Reflecto-Cap 200-watt units 
mounted some 10 ft. above the floor. The electrical 
consumption was increased nearly 7 times, the average 
illumination nearly 25 times, with the result shown in 
Fig. 1. The Testing Department engineers prepared 
special forms for the use of the night foreman so that 
accurate record could be kept cf every operation on 
. every pulley machined while the production-record 
system of the factory gave similar data in a some- 
what different form. From the two sets of records, 
the several operations were reduced to an actual basis 
of work done; from the size of the pulley surfaces, 
for example, the square feet of turning was computed. 
The work was done by Testing Department men from 
the viewpoint of the critical engineer looking for the 
fact, regardless of its implications, and their results 
may be taken as conservative. As shown in Table I, 


Taste I—IJrRoN-PuLLeEyY-FINISHING Suor. 


40 by 80 ft.—13-ft. ceiling. 


Old Equipment— Drop cords, 60-watt lamps, bare or tin 
shades. 0.27 watt per sq. ft.; 0. ft-cdl. 
New Equipment— Reflecto-Cap 200-watt units, 10-ft. mount- 
ing. 1.9 watts per sq. ft.; 4.8 ft-cdl. 
Results of Improved Lighting— 
Character of work. 


Office records. Test records. 


Square feet of turning.......... 30S increase 35% increase 
Square inches of boring......... 34% increase 16% increase 
Set-screw holes ................ 6% increase 
Cubic inches of key seating..... 100% increase 

Balancing ..............0.00005. 22% increase 


Average from test records = 20% increased production. 

Average from all records = 35% increased production. 

Cost—Maintenance (20 hr.), electricity, depreciation (15%), 
and interest (6%) =$105 per month=5.5% of pay- 
roll ($1900 per month). 


this increase in lighting gave increased production to 
the amount of 20%, if we take the testing engineer's 
records, or 35%, if we include the customer’s own 
records in the total average. : 

In this particular instance, allowing 20 hours per 
month of 50-cent labor for cleaning the units, taking 
into account the increased consumption of electricity 
at the particular rate which this customer earns in 
Chicago, assigning at least a 7-year life to the units, 
and capitalizing the investment at 6%, the total cost 
will approximate $105 per month, which is some 514% 
of the monthly payroll in this shop—from 20 to 35% 
increased production at a cost of 514% of the payroll! 


Test IN Sort-Metar-BeaRInG MACHINE Suop. 


The second test was also made in a machine shop, 
in this case manufacturing soft metal bearings, both 
steel casings and the Babbitt lining. Here a fourth 
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being in the size of the lamps. 


daylight lével: 
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requirement was necessary for the test. It was to so 
arrange the lighting system that there may be secured 


the intensity which has previously been considered 


good practice from the same units used to give day- 
light intensity, the only difference between the two 
In this shop 25 deep- 
bowl reflectors were equipped with 100-watt lamps to 
give 4.6 ft-cdl., just about what was obtained in the 
second part of the previous test. This required a con- 
sumption of 1 watt per sq. ft. The shop was run with 
this equipment for one month, the management’s reg- 
ular records proving quite sufficient to show output 
accurately. The 160-watt lamps were then replaced 
by 200-watt gas-filled lamps, thus bringing the con- 
sumption to 2 watts per sq. ft., and, because of the 
greater efficiency of the lamp, raising the illumination 
to nearly 13 ft-cdl. Fig. 2 shows the lighting effect 


Tase ]1[—Sorr-MeErat-BEARING MACHINE SHOP. 
48 by 50 ft. 


“Normal” Equipment—25 100-watt vacuum Mazda lamps 


in deep-bow! reflectors. 1.0 watt 
per sq. ft.—4.6 ft-cdl. ` 
“Productive” Equipment—25 200-watt gas-filled Mazda lamp; 
in deep-bowl reflectors. 2.0 watts 
, per sq. ft.—12.7 ft-cdl. 
Results of Productive Intensity— 
Nature of operation. 


Planes sins Gaeta reseanse aera 20% increase 
HIM GING es us ones Bere. cana Gos ony eem eee 24% increase 
ROWING: seras aoia a e te akteearieeeusee? 9% increase 
Sette reaR 4 RNET ees on tak teas 8% increas? 
Bindina. moreen EETA 4-40 aan ae aes ene ere 27% increase 
Second DOre: swece chs tee bes colon EET AnneN 13% increas: 
PUNCHING Aataccurss owe dee cannes weet 10% increase 


12% increase 
15% increase 


Perforate and blank..... Uda ave ect Beane tars 
Average from shop records.............. 


obtained. It was the intention to repeat this cycle, 
returning to the lower intensity for the third month 
and finishing with the higher value during a fourth, 
but after the second month’s experience using the day- 
light level, the management refused to return to nor- 
mal, feeling that their production was of considerably 
more importance than the satisfaction of the testing 
engineers’ desire to secure entirely unbiased data. 

Comparing the two months, there is an increase of 
from 8 to 27% under the 12.7 ft-cdl. lighting—an 
average for eight different operations of 15% increase. 
If we keep in mind that the normal lighting in this 
case was of the value which showed at least 20% 
increase over typical industrial conditions in the first 
test, we might expect from 40 to 50% increase in a 
plant where the change was from the extremely low 
values, sometimes found, to the daylight level. We 
may think of possible increases, therefore, in two 
classes : 

1. The advantage of even fair lighting over that 
now obtaining. i 

2. The further large improvement in going from 
fair to excellent lighting. 

“In taking this last step,” Mr. Durgin said, “we 
have increased production beyond anything before 
thought possible by merely increasing intensity, and 
we feel that we are justified, therefore, in speaking of 
the lighting level maintained as a true productive 
intensity.” 


Test IN Macutne Suor HaNbDLING Heavy STEFI. 
PARTS. 


In the third test, the machine-shop work was done 
upon heavy steel parts used in truck bodies. The shop 
was some 2400 sq. ft. in area, and this run also was 
made to compare a /fair_value with the productive 
The same numberof units, the same 
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reflectors and accessories were used for each system, 
the only change being between 100-watt gas- -filled 
lamps requiring a consumption of 0.6 watt per sq. rf; 
and giving 3 ft-cdl. and 300-watt consuming 1.7 watt 
per sq. ft. and giving nearly 12 ft-cdl. Fig. 3 shows 
the shop lighted in this manner. Here the work was 
so varied and the workmen so variable that it was 
found necessary to change intensities at short inter- 
vals, the test engineer himself keeping the records. 
His results might be open to question on the score of 
prejudice if it were not that he shows a considerably 
lower increase than was obtained in the two preceding 
cases where the customers’ records were used. 


Tas_e IJI—HeEaAvy-STEEL MACHINE SHop. 
40 by 58 ft. 

“Normal” Equipment—13 100-watt gas-filled Mazda lamps 
in 23-in. eye-shield units. 0.6 
watt per sq. ft—3 ft-cdl. 

Equipment— 13 300-watt gas- -filled Mazda lamps 
in same units. 1.7 watts per sq. 
ft—11.7 ft-cdl. 

Results of Productive Intensity— 

Nature of operation. 

PIE 5605.8 ke LAGER ORAS RDEA ARIS EADS 

Milling 

Serie a EAk A lara MTE EEE ETE IE E 

Average from test records............... 

Cost of Productive Intensity— 

Additional electricity, additional cost of lamps, deprecia- 
tion (15%) and interest (6%) on new units = $29 per 
month = 1.2% of payroll. 


Quadrupling the intensity gave from 6 to 14% 
increase in three operations, averaging 10%. The cost 
of productive intensity for this shop figures 1.2% of 
the payroll. 


“Productive” 


11% increase 
6%, increase 
14% increase 
10% increase 


TEST IN CARBURETOR-ASSEMBLING SHOP. 


In the fourth test quite different conditions were 


met with. The work is assembling carburetors, the 
operators handling small parts and making rather deli- 
cate adjustments. The management of this shop is of 
the most efficient, aggressive type. They fully appre- 
ciated the need of plenty of light and had already 
installed equipment well above present average prac- 
tice. The old equipment used 100 Mazda lamps, prin- 
cipally of the 40-watt size, consumed I watt per sq. ft. 
and gave an average illumination by actual test of a 
little over 2 ft.-cdl. For the productive intensity runs, 
the 100 units were replaced by 29, nearly doubling 
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Fig. 3.—View in Heavy-Steel Machine Shop As It Appeared 
With Productive intensity Lighting. 


the consumption per sq. ft., but increasing the inten- 

sity about six times. Fig. 4 shows this lighting. 
Larger parts of both the preceding test and this 

one were run after the signing of the armistice. In 
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both instances, the concerns were affected by the 
prevalent uncertainty through which we have been 
passing, but even under such conditions and notwith- 
standing the previous efforts of this management to 


Fig. 4.—The Carburetor Assembling Shop After Illumination 
Was Raised to Productive Intensity. 


TABLE 1V—Carsuretor AssEMBLING SHOP. 
- 50 by 80 ft. 


Old Equipment— 84 40-watt vacuum Mazda lamps in 4-light . 


clusters; 2 100-watt bare gas-filled lamps; 
14 drop cords with 40-watt lamps and tin 
shades. 1 watt per sq. ft.—2.1 ft-cdl. 
Equipment— 19 300-watt gas-filled Mazda lamps 
in 23-in. eye-shield units; 10 200- 
watt gas-filled Mazda lamps in 
16-in. eye-shield units. 1.9 watts 
per sq. ft.—12.5 ft-cdl. 
Result of Productive Intensity— 
CACHUPetOl Moraan AEEA ATAS 
CADICE D inde koi airin aN ease 
COranieot E e or FERA DEERE E A TONA 6.5% increase 
Average from test records............. 12.0% increase 
Cost—Maintenance (20 hr.), electricity, depreciation (15%) 
and interest (6%) = $57.90 per month = 0.9% of pay- 
roll ($6500). 


speed carburetor assembling to its maximum, produc- 
tive intensity showed an increase of 12% and, as the 
number of workmen was large and the average wage 
was high, this 12% increase was secured at a cost of 
0.9% of the payroll. 

With such facts before us, it seems certain that in 
productive intensities we have the greatest possibilities 
of service to industry, and wide adoption of: such 
intensities is only a matter of getting the truth before 
the responsible executives. 


“Productive” 


10.5% increase 
18.6% increase 


DINNER TO COL. P. JUNKERSFELD BY 
ASSOCIATES IN WAR DEPARTMENT. 


A farewell dinner was tendered to Col. P. Junkers- 
feld and Lieut.-Col. George B. Walbridge, of the Con- 
struction Division, United States Army, on the evening 
of March 3 at the Wardman Park Inn, Washington, 
D. C., by their associates in the very important work 
of building cantonments and other structures for the 
needs of the army. Over 180 of the officers engaged 
in this work for almost two years were present and 
there were many speeches and songs and the presenta- 
tion of a beautiful silver cup to Colonel Junkersfeld, 
who on the following day left Washington to perma- 
nently resume his position as assistant to the vice- 
president of the Commonwealth Edison Co., Chicago. 

Soon after we entered the war Colonel Junkersfeld 


entered the Construction Division of the Army with 


the rank of major, being subsequently promoted to 
lieutenant-coloneél and Jater’ to’ colonel: 
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Some Possibilities of Steam Railroad 
Electrification 


Reasons for Comparatively Slow Progress Are Given and Plea Made 
for Greater Co-operation Between Railroad and Electrical Interests 


By CALVERT TOWNLEY 


performs every 

railroad service 
previously rendered ex- 
clusively by steam loco- 
motives and in every case 
does it better than it was 
done before. But in 
order to use electricity a 
large investment in equip- 
ment and installation 
must be made and elec- 
trification has proceeded 
slowly because railroad 
executives were not con- 
vinced that the advan- 
tages to be gained are 
always worth the cost. 

The progress of electrification has also been im- 
peded, first, before the war by the difficulty in financ- 
ing, due to conditions other than the merits of electrif- 
cation, and second, since the war began, because every 
one has been too busy to consider any work that could 
be deferred and because the Government's taking over 
the railroads has created an unsettled situation not 
conducive to the investment of new capital for future 
returns. There seems to be ground for hoping that 
these bars to progress will be removed so that elec- 
trification can be again studied on its merits. 

In reviewing the past 20 years’ history of this 
question, } cannot escape the conclusion that we elec- 
trical men, and not our steam-road colleagues are 
responsible for the slow progress made. We have not 
known enough about either the science or the art of 
railroading. Our belief in, and our zeal for our own 
profession has lead us, albeit with entire honesty of 
purpose, to make more or less extravagent claims as 
to what we could do and to underestimate the cost of 
doing it. The inevitable reaction of mind which fol- 
lowed an accurate determination of facts of course 
disturbed confidence in our judgment. But if at times 
we have injured the cause of electrification by claiming 
too much, strange as it may sound, we have injured 
ita great deal more by not claiming enough. Electrical 
engineers not having always been railroad men, have 
been unable to study railroad problems as they should 
have been studied, that ts to say with only real and not 
with any arbitrary limitations before them. It has 
been natural for the electrical man to ask the railroad 
man fora statement of the conditions he was expected 
to meet. It was equally natural for the railroad man 
to prescribe the conditions upon which his steam serv- 
ice was predicated. Under these circumstances the 
problem became largely one of replacing one sort of 
locomotive with another, and of balancing hoped-for 


From a paper presented before the American Institute o! 
Mlectrical Engineers at Poston, Mass.. March 14. 
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electrical industry. 


them. , 
Mr. Townley 


i 


engineers. 


————— oeo m e e 


PERE is RE is a brank aeni on the railroad sit- 

uation that should. interest every man in the 
Mr. Townley contends that 
when the`ràailroads are able to finance their re- 
quired electrification it will test the capacity of the 
electrical manufacturers of the country to serve 


writes that electrification has 

been retarded because the problem has been largely 
` considered one of replacing the steam locomotive 
by the electric locomotive, whereas in reality the 
problem is much broader and calls for the co- 
operation of both railroad interests and electrical 


ee 


economies in operation 
and maintenance on the 
one hand, against fixed 
charges for the additional 
investment required, on 
the other. Right there 
comes the mistake.. A 
perfectly natural but yet 
a fundamental mistake, 
for which no individual 
„or class should be cen- 
sured but for which the 
unusual development of 
the art is responsible. We 
cannot blame railroad 
men for not being elec- 
trical engineers nor elec- 
trical engineers because 
they are not railroad men, but the progress of electrifi- 
cation has had to lag until both should be able to see, 
each with the eyes of both. It 1s only by combining 
the railroad’s man knowledge of the fundamental 
requirements of his service with the electrical man’s 
skill in applying electricity to perform that service 
that all the possibilities of any specific problem may 
be developed. 

The electrification of a railroad is not simply the 
substitution of one kind of locomotive for another. 
It is far more than that. It is the adoption of a funda- 
mentally different method of train propulsion. It is 
conservative to say that, within the bounds of ordi- 
nary practice, electricity can furnish every train with 
all the pulling power that can be used. The limita- 
tions of the steam locomotive in this respect disappear 
and ruling grades rule no longer. A strictly limited 
motive power is replaced by one that is practically 
unlimited.” 

There are a nfimber of so-called “svstems” of elec- 
tric traction and heavy emphasis has been laid by the 
advocates of each upon its points of difference from 
every other. So much has been said about these dif- 
ferences and so little about the points of similarity 
as to create an entirely misleading impression. It 
is a fact that there are more kinds and types of steam 
locomotives in use many times over than there are 
electric systems. It is a fact that except for the stor- 
age-battery locomotive, which has but a limited field 
of application, all electric systems have manv more 
common features than differences. It is a fact that 
they agree on fundamentals and differ in detail onlv. 
Their costs may not be the same. their efficiencies mav 
vary but they all do their work and do it successfully 
and well. The possibility of unlimited electric power 
is a characteristic not of any one system but of all. 
It is due to basic differences between steam and elec- 
tric equipment. A steam locomotive is a complete 
independent. unit, which_ not yoy generates but also 


March 22, 191%, 


utilizes its power. The electric locumotive generates 
no power at all. It is only a translating device receiv- 
ing energy from an outside and a remote source. The 
electric power house always having much greater 
capacity than any one locomotive, can supply ample 
power for the heaviest train on the steepest grade. 
The steam locomotive which carries its own power 
house with it is limited to the capacity of its one boiler. 
By the multiple-unit principle, as many electric loco- 
motives as may be needed can be coupled together 
and operated in synchronism by one crew from any 
cab. Any required tractive effort can thus be exerted 
without slipping the wheels, without imposing undue 
strains on the rails or bridges and without increasing 
the number of engine crews. 

ADVANTAGES OF ELECTRIC FREIGHT AND PASSENGER 

HAULAGE. 

The business of a railroad is to transport freight 
and passengers. I put freight first because on the 
average it produces 73% of the revenue. Unlimited 
motive power permits longer trains and higher sche- 
dule speeds. On the Elkhorn grade of the Norfolk 
& Western the schedule speed was doubled. It cuts 
the operating cost by hauling more cars with the same 
ora smaller crew. The Norfolk & Western uses two 
electrics to do the work of three Mallets. These new 
Opportunities at one fell swoop banish many of the 
railroad’s time-honored traditions. The traftic possi- 
bilities must be studied from a new angle and advan- 
tage taken of every facility. It is a new thought to 
realize that train length is limited not by motive power 
but by the yard tracks and length of sidings, or that 
all the trailing tonnage that the draw bars will stand 
can be hauled. Nor are these new limits fundamental. 
Sidings can be extended, draw bars can be made 
stronger, if it pays to do it. In a word electrification 
opens up tremendous possibilities of increasing the 
freight capacity of a road and without it being neces- 
sarv to build additional tracks. 

While not as important as freight, passenger traffic 
likewise comes in for its share in the widened horizon 
and the vanishing tradition. Unlimited power of 
course is available but the absence of combustion is 
another basic advantage. Smoke and cinders disap- 
Unobscured 


pear. Tunnel operation loses its terrors. 
signals permit normal speeds with undiminished 
safetv. Projects like the Pennsylvania terminal in 


New York depending entirely on submarine tunnel 
operation and previously impracticable, become im- 
mediately possible. Railroads owning valuable realty 
in cities can erect buildings thereon. where before 
smoky locomotives made any structure above the 
ground level impracticable. The aerial rights are now 
valuable. Multiple-unit operation has in fact made 
suburban traffic. The rapid acceleration made pos- 
sible by electric traction has directed attention to the 
equal value of rapid retardation and has quickened 
the study of braking accordingly; also of modified 
coach design to bring about the more efficient loading 
and discharge of passengers. These combined possi- 
bilities secure increased schedule speeds and attract 
patronage. The people not only get over the line in 
a shorter time but as a corollary more people get over 
it in the same time. Again‘it is seen therefore that in 
passenver as in freight traffic the abilitv to do some- 
thing that could not be done before, rather than to do 
the same thing at a lower cost is the most valuable 
attribute of electrification, and again we find a greatlv 
augmented capacity without the need of additional 
tracks. 

It is not my purpose to make an exhaustive com- 
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parison of the relative advantages of steam and elec- 
tric operation. That has been done often and well 
by others. What I have said about the expanding 
opportunities for electrified service is by way of illus- 
tration to emphasize my plea that the question should | 
always be viewed in its broader aspect and not ham- 
pered and restricted within any narrower limitations 
than properly belong to it. 

] am going to assume, then, the broadest possible 
treatment and to suppose that every electrification 
project is to have its pros and cons most fully exam- 
ined. The real and vital question then is, “How far 
will this lead us?” “To what extent may we expect 
complete electrifcation of all our roads?” Parts of 
a number of them have already been equipped. Many 
of these are numbered among our prominent roads, 
successful corporations which have had the advice 
of the most highly skilled executives and engineers, 
and which are progressive. The service performed 
on the electrifed sections comprises practically every 
kind of railroad transportation. The Bluefield divi- 
sion of the Norfolk & Western R. R. in West 
Virginia is an example of an important coal road oper- 
ating through the mountains. The Chicago, Milwau- 
kee & St. Paul 440-mile main line, through Idaho and 
Montana, demonstrates what can be done by a trans- 
continental carrier on a large scale with through 
traffic, both freight and passenger. The New York, 
New Haven & Hartford 73-mile stretch between New 
York and New Haven shows how through freight and 
a heavy passenger traffic can be taken care of on the 
most congested four-track section of an important 
eastern carrier and what is possible for complicated 
freight-yard operation, while the New York Central 
and the Pennsylvania out of New York City are 
splendid examples of our greatest modern passenger 
terminal electrification. There are of course many 
other electrifcations, but even if there were not, those 
named are of a character to command the respect and 
attention of the railroad world. Now, every one of: 
these projects has been successful. Every one has 
justified itself. Nearly every one in its present scope 
represents an extension of the zone intially electrified, 
the most convincing evidence possible as to what views 
the operating companies hold regarding these several 
projects. Railroad officials are generally glad to give 
others the benefit of their experience so it is reason- 
ably safe to say that operating statistics are available 
covering long enough periods so that the results to 
be expected from any proposed undertakings may be 
predicated on established facts and not upon theories. 
In the light of present day knowledge, therefore, what 
answer can we make to the question “Should all rail- 
roads be electrified?” 

Taken together in 1910 there were in the United 
States 240,000 miles of railroad main line regardless 
of the number of tracks. Of this mileage approxi- 
mately 1250 or one half of one per cent: has been 
electrified or is today in process. The remaining 
992% comprises, of course, roads performing every 
variety of service. They range from the back coun- 
try branch line built by some over-enthusiastic pro- 
moter ann now perhaps operated as part of a large 
system, only because operation cannot be avoided and 
regularly contributing its annual deficit, up to the 
most important through arteries of travel upon which 
the commerce and industry of the nation depend. 
Every sort of community is served; every kind of 
railroading has its place in this vast aggregation of 
effort and the variables,im the problem are so multi- 
tudinous and (their nature_often.so-profound as to well 
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daunt the courage of one who seeks to formulate them 
for incorporation in a general statement. Fortunately 
or unfortunately, depending on the point of view, 
it has been my lot to have to deal with this electritica- 
, tion problem from both sides. At one period from 

the standpoint of an intimate afhliation with the devel- 
opment and manufacture of electrical apparatus and 
at another from that of one charged with official 
responsibility on the railroad’s behalf. I am a 
thorough believer in the virtues of electrification and 
an enthusiast about the wonders which it can accom- 
plish but I also have a keen appreciation of the almost 
infinite variations in the railroad problem and a very 
wholesome respect for the dollar. I do not believe 
that all railroads will ever be electrified. I am not 
sanguine even that all tracks of any one really big 
system will be so equipped in our time. It is a ques- 
tion of economics, and the results will not justify the 
expenditures even when considered with such broad 
vision as that which guided the Pennsylvania in spend- 
ing millions to put its passenger terminal into New 
York City without the prospect of a direct return. 
Electrification will increase the track capacity. But 
there are thousands of miles of railroad that have 
sufficient capacity now, frequently several times over, 
and where the wildest stretch of imagination fails to 
picture a future need of this kind. Electrification 
works wonders in suburban and interurban passenger 
service. I have ridden for hours across the western 
prairies without seeing a single town, much less a 
city where these advantages would count. Electrifica- 
tion effects marked economies in fuel, in maintenance, 
in labor and otherwise through a long list; but elec- 
trification calls for a heavy investment and unless these 
economies bulk large enough, the interest on such 
investment will wipe them out and turn the enterprise 
into a losing venture. I do not believe the cause of 
electrification is helped by undue optimism on the part 
of its advocates. Rather should there be an enlight- 
-ened partisanship, enthusiastic where enthusiasm is 
justified but tinged with the sober conservatism of 
the man who has to put his own dollars to work. 


No REASON FOR DISCOURAGEMENT. 


There need be no discouragement to the electrical 


engineer in the views just given, nor to the railroad 
man who has looked toward the new motive power 
for salvation. There are so many cases where elec- 
tricity should be used, where its advantages are clear 
and conclusive, that once the railroads escape from 
the financial slough of despond in which they are now 
wallowing and are again able to get capital for their 
needs, there will not be enough engineers, there will 
not be enough electric factories in the country to serve 
them. Every big system has need of electricity some- 
where. For some small roads it may mean the differ- 
ence between solvency and bankruptcy. I electrified 
a short derelict line for the New Haven Road between 
Meriden and Middletown, long before given over into 
the one-train-a-day-annual-deficit class, and turned 
it into a good earner. 

There can be no rule established. Generalities are 
sure to be misleading but electrification is now firmly 
intrenched and successful. It is recognized by the 
railroads generally as an effective agency with great 
possibilities and one which is particularly valuable 
for certain specific purposes. Time alone will tell how 
broad its application is to be but I am confident we 
can await developments with tranquility assured that 
the art is in a healthy condition and that progress will 
be along the right lines. 
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STORAGE-BATTERY TRACTORS AND 
LOCOMOTIVES FIND FAVOR 
IN NORTHWEST. 

Following the heavy demand for storage-battery 
installations on launches and boats on Puget Sound 
and other waters of the Pacific Northwest, there has 
come an increasing number of sales of batteries for 
use on lumber tractors at sawmills and woodworking 
plants in Washington and Oregon. F. C. Gibson, 
Seattle sales agent for the Edison Storage Battery Co., 
of Orange, N: J., reports that between 25 and 30 lum- 
ber companies have equipped their yard tractors with 
the Edison type of alkaline batteries, which are of 
rugged construction that enables them to withstand 
severe usage. 

Then, the large metal mines of the Coeur d’Alene 
and butte districts have adopted, in many cases, the 
storage-battery locomotive for underground haulage, 
replacing the trolley line. This change not only con- 
tributes to greater safety, but to economy, when the 
cost and upkeep of the trolley lines are considered and 
compared with that of the storage batteries and charg- 
ing stations. The storage-battery locomotive for un- 
derground ore haulage is equipped for a capacity of 
4 to 8 tons, carrying 80 to 9o cells, and operating at 
about 100 volts. 

In the Coeur d’Alene mining district, in northern 
Idaho, many such locomotives are in use. The Bunker 
Hill & Sullivan mines are said to use 8, divided be- 
tween the General Electric, Westinghouse and Jef- 
fery ; the Hecla mines use six, and the Hercules three, 
all of which are Westinghouse make. All these loco- 
motives are supplied with Edison storage batteries of 
66 to 9o cells each. 

Operations in those great mines are conducted on 
12 to 15 different levels, 75 to 100 ft. apart vertically. 
This requires several charging stations for recharging 
the batteries, comprising a motor-generator set for 
each station to produce direct current, and distributing 
panels. The locomotives, not only on the charging- 
station level but those on the first level above and the 
first level below it, may be charged from the one sta- 
tion. It will be seen, then, that in the large mines 
having 10 to 15 working levels, several charging sta- 
tions are required. The considerable number of stor- 
age-battery locomotives that have replaced the trolley- 
wire system of haulage at Butte are in the deep copper 
mines. In some instances batteries have been installed 
on former trolley locomotives, but in most cases new 
locomotives have been purchased which were built 
specially for storage-battery service. 

The coal-mining law of Washington, which became 
effective on June 7, 1917, prohibits the operation of 
any underground trolley lines of a voltage higher than 
medium, which is defined as ranging between 300 and 
600 volts; and in the installations of trolley lines made 
after above date the voltage shall not exceed 300. 
which for this purpose is designated as low voltage. 

The same law specifies that storage-battery loco- 
motives, when used in gaseous mines, are required to 
have cells and other electrical parts enclosed in flame- 
proof casings. 

By reason ‘of this law’s provisions several coal 
mines recently opened in western Washington have 
been equipped with storage-battery locomotives. A 
case in point is that of the new mines of the North- 
west Improvement Co., in Roslyn district. where four 
such locomotives were provided. It is probably a fact, 
also, that this decision was influenced by the greater 
economy of the installations adopted as well as by the 
requirements of.the new, Jaw. 
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Largest A. E. F. Power Plant in France 


Army Plant Supplies Immense Bakeries, Machine Shops, Etc. 
—Rapid Construction by Army Engineers and Quartermasters 


By HENRY C. THIEL 


First Lieutenant, Quartermaster Corps, United States Army. 


r ie power plant of the Mechanical Bakeries, of 
Is-sur-tille, Cote-d-or, France, is the largest 
U. S. Army power plant in France, having a 
total capacity of 2000 kw. It has been in continuous 
operation for the past 6 months. 

The plans and specifications for this plant were 
drawn up by the Division of Construction and For- 
estry, A. E. F., at Tours. The site for the plant was 
chosen by the Chief Quartermaster, A. E. F., and in 
December of 1917 work was started on same. The 
power plant structure is of steel and reinforced con- 
crete and is two stories in height and in addition to 
this structure it was also necessary to build a pump 
house on the banks of the river for our water supply. 
The plant includes the following equipment : 

One General Electric steam turbine direct-connect- 
ed to a 750-kw., 3-phase, 50-cycle alternator. Turbine 
is condensing. 

One Westinghouse turbo-alternator of similar rat- 
ing to above, and another of 500 kw. 

Three Thompson Boiler Co. of England boilers of 
15,000 lb. evaporation per hour each. 

Three transformers of 200 kw. each, from 250 to 
10,000 volts. 

Two Worthington centrifugal pumps, each 75 hp. 

Two boiler-feed pumps and two house or supply 
water pumps, steam driven. 

Enlisted personnel from both the Engineer and 
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Quartermaster Corps were engaged upon the construc- 
tion and erection work. They worked 24 hours per 
day, laying tracks and building roads leading to the 
power-plant site, which is in what is now known as 
Camp Williams, the largest U. S. A. camp in France. 

Our first delivery was a complete turbo unit from 
the shops of the General Electric Co. at Nancy and in 
a very short time the balance of our units followed. In 
the erection of this plant it was necessary to contend 
with many things that handicapped us that we would 
have avoided in times of peace. France had already 
given what she had and her supplies were entirely ex- 
hausted, making it necessary that we rely upon Eng- 
land for the majority of our equipment and supplies, 
and at this time it was not an easy matter to get mate- 
rial from England into France. We made our own 
patterns and in this way managed to overcome some 
of the delays, with the result that in August of 1918 
we were sending current out over our transmission 
lines at 10,000 volts to several distribution centers, 
from where it was again stepped down to the proper 
voltage for the operation of the various machine shops 
and refrigerating plants and the largest mechanical 
bakery in the world with a daily output of over 
700,000 loaves of bread per day. 

This plant is run on an 8-hour shift by 14 soldiers 
from the Quartermaster Corps, who have all had sim- 
ilar experience in the States. 


2000-kw. Power Station in France Built by Army Engineers. 
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Radio Transmitters of Synchronous 
Rotary Spark-Gap Type 


First of Three Articles on Design of this Type of Radio 
Transmitter—Theory of the Simple Transmitter— Vector 
Diagram of Equivalent Circuit of Radio Transmitter 


By MILLARD C. SPENCER 


N THE Exvectricat Review of April 27, 1918, 

I appeared an article by the writer on “Character- 
istics of the Inductor Type Generator,” in which 

were described in some detail the principles of opera- 
tion, method of testing, and predetermination of the 
characteristics of the inductor-type generator as used 
for radio work. This work is continued in the present 
series of articles to include all the rest of the low- 
frequency apparatus of the complete transmitter. 

This series of articles on the design of radio trans- 
mitters of the synchronous, rotary spark-gap type will 
be divided into three parts as follows: 

Part 1—Theory. In the first part, under the sub- 
ject of theory, a simple graphical method of deter- 
mining the current and voltage relations in the various 
parts of the transmitter circuit will be developed. 

Part 2—Tests. In the second part the practical 
application of this graphical method in analyzing the 
results of tests made on radio transmitters will be 
taken up. 

Part 3—Design. In the third part the application 
of this graphical method to the design of radio trans- 
mutters will be described in detail and illustrated by 
means of numerical examples. 


ParRT I—THEorY. 


A simple diagram of the connections of a rotary 
spark-gap radio transmitter is shown in Fig. Ii. In 
this diagram the terminals of the alternating-current 
generator G are connected to the low-voltage winding 
of the transformer 7 through the adjustable reactance 
coil R and the telegraph key A. The terminals of the 
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Fig. 1.—Circult Diagram of Radio Transmitter. 


high-voltage winding of the transformer T are con- 
nected to the stationary electrodes of the synchronous. 
rotary spark gap S. The high-voltage condenser C 1s 
shunted around the rotary gap through the primary 
winding of the oscillation transformer V. The sec- 
ondary winding of this oscillation transformer is con- 
nected to the antenna and the ground as indicated. 
For the purpose of studying the current and volt- 
age relations of the low, or generator, frequency por- 
tions of the circuit of Fig. 1, these circuits may be 
represented, with sufficient accuracy for all practical 


purposes, by the equivalent circuit of Fig. 2. In this 
circuit of Fig. 2, 
R. = internal resistance of generator G ; 
NV, = internal effective reactance of the generator 
G (usually taken as equal to the synchron- 
ous impedance of the generator) ; 
R, = resistance of the adjustable reactance R in- 
cluded in the circuit; 
X, = reactance of the adjustable reactance KR; 
R, = total equivalent resistance of the transformer 
expressed in terms of the primary ; 
NV, = total leakage reactance of the transformer 
expressed in terms of the primary; 
R, = equivalent load resistance ; 
X. = effective condensive reactance of the con- 
denser C reduced to primary terms. 


Fig. 2.—Equivalent Electric Circuit of a Radio Transmitter. 


The generator characteristics Rg and \, may be 
obtained by calculation or by methods explained in 
the article entitled “Characteristics of the Inductor 
Type Generator” published in the ELEcTRICAL REVIEW, 
April 27, 1918. 

The resistance R, and the reactance .\, of the por- 
tion of the adjustable reactance R included in the 
circuit may .be obtained by actual measurement or by 
calculation. In order to measure the reactance, the 
voltage drop E, is measured across this coil when the 
current / (normal primary current tor the transmit- 
ter), at normal frequency, is flowing through the coil. 
Then the impedance of the coil 

Z,=E,/1 
and the reactance 
X,== VZ?— R; 


The total equivalent primary resistance of the 


‘transformer is equal to the actual resistance of the 


primary (low-voltage) winding plus the actual ohmic 
resistance of the secondary (high-voltage) winding 
divided by the square of the ratio of transformation 
of the transformer: that is, 
R, = R, + Ru/N? 

where 

R, = equivalent primary resistance, 

R, = resistance of primary winding, 

R, = resistance of secondary winding, 

N = ratio of transformation = number of turns 
in secondary, divided by mumber of turns in primary. 
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The total reactance of the transformer X, may be 
determined as follows: 

The secondary winding of the transformer is short- 
circuited and the primary winding is connected across 
the terminals of the generator. The voltage of the 
generator is then increased until normal current /, at 
normal frequency, ows through the primary winding 
of the transformer. The voltage E, across the pri- 
mary winding of the transformer is noted. The total 
impedance of the transformer is 

Ze == E/I 
and the total leakage reactance of the transformer, 
expressed in primary terms, 
X= VZR? 
where 

R, = total equivalent primary resistance as deter- 

mined above. 

In case the primary and secondary leakage re- 
actances are determined separately by całculation, or 


otherwise, then 
pt X/A? 
where 


NV, = equivalent primary leakage reactance (total), 

Xp = actual leakage reactance of primary winding, 

'.= actual leakage reactance of secondary 
winding, 

N = ratio of transformation of the transformer. 

The equivalent load resistance 


R= 1/2 


ae 8 


where 

IF = output of transformer in watts, 

l == corresponding primary current. 

The capacity of the condenser C expressed in pri- 
mary terms is equal to its actual capacity multiplied 
by the square of the ratio of transformation of the 


transformer; that is, 
Cpe IN E E (1) 
where 
Cp = capacity of condenser expressed in primary 
terms, | 
C, = actual capacity of condenser, 
N = ratio of transformation of the transformer. 


The apparent condensive reactance of this condenser, 
expressed in primary terms, is therefore 


Ao = IO / (ar XT XC) ritersod (2) 
where 
Xp = condensive reactance in ohms, 
f = frequency in cycles per second, 
Cp = capacity of condenser in microfarads, ex- 


pressed in primary terms as obtained from 
equation (1). 

The value X., is, however, not the effective conden- 
sive reactance to be used for A, in Fig. 2. As is 
shown in Fig. 1, the condenser C (in series with the 
primary winding of the oscillation transformer N, 
the reactance of which at the generator frequency is 
exceedingly small and therefore can be negfTected) is 
shunted by the rotary spark gap S. With the trans- 
mitter in normal operation the effect of this shunted 
spark gap on the condenser C seems to be to reduce 
its effective capacity. Therefore 

Xom k KA i ted ed ssi tows (3) 
where 


Xe == effective condensive reactance, 
=a constant derived from tests as is to be ex- 
plained in Part 2, 
Xp = apparent condensive reactance. 
Having reduced the actual circuit of Fig. 1 to 
the equivalent circuit of Fig. 2, the current and voltage 
relations in the various parts of the circuit may be 
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readily determined by means of the vector ATE 
of Fig. 3. which is constructed as follows: 

The current vector O/ (proportional to the cur- 
rent / at which it is desired to study the operation of. 
the transmitter) is laid off in the horizontal direction 
from the point O and is taken as the reference line 
from which the rest of the diagram is constructed. 
Starting from the point O and proceeding around the 
circuit the various voltage drops are laid otf in their 
proper magnitude and phase relation. First O.1, equal 
to | X Re the voltage drop caused by the current / 
Howing through the internal resistance K, of 
the generator, is laid off. in phase opposi- 
tion to the current vector O/T, to some convenient 
scale. Then AB, proportional to the reactance drop 
I X X; caused by the current / flowing through the 
internal reactance V, of the generator, is drawn in, 
to the same scale, from the point .f perpendicular to 
the current vector O/ — the reactance voltage being 
90° out of phase with the current. By completing the 
triangle O.4B the total voltage E, = OB, required to 
overcome the internal impedance of the generator, is 
obtained. Proceeding in like manner the triangles 
BCD and DEF are drawn in with the vectors repre- 
senting the resistance drops, in the regulating react- 
ance coil and the transformer, in phase opposition to 
the current O/ and the vectors representing the re- 
actance drops 90° out of phase with the current OJ. 
In this way both the magnitude and phase relatiom 
of the voltage E, = BD required to force the current’ 
I through the reactance coil, and the voltage E, = DF 
required to overcome the impedance of the trans- 
former, are obtained. 

From the point F the vector FG =I X R,, the 
voltage drop caused by the current 7 flowing through 


the equivalent load resistance Ri. is drawn 
in parallel to OJ. From G the vector GH = 
IX X., the voltage drop across the condensive 


reactance X., is drawn in the opposite direction to the 
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Fig. 3.—Vector Diagram of Equivalent Circuit for Radio 
Transmitter. 


inductive reactance drops /X,, JV, and /X,. It is at 
once seen that the current J leads the resultant voltage 
E, = FH required across the load by the angle HFG. 
Experimental ptoof will be given in Part 2 owing 
that such is actually the case. l 

Having constructed the diagram of Fig. 3, it is: 
possible to at once determine the current and voltage 
relations for any part of the circuit., For instance, 
the vector DH. represents, in \both) magnitude and! 


~~ 


458 ELECTRICAL REVIEW 


phase relation, the voltage across the primary winding 
of the transformer T. If a voltmeter, ammeter and 
wattmeter were connected directly to the terminals of 
the transformer T the voltage indicated by the volt- 
meter would be equal to DH and the power-factor 
as calculated from the readings of these three instru- 
ments would be equal to the cosine of the angle DHE. 
The vector BH represents in both magnitude and 
phase relation the voltage at the terminals of the 
generator. The power-factor as determined by a 
voltmeter, ammeter and wattmeter placed across the 
terminals of the generator would be very nearly equal 
to unity, being equal to the cosine of the very small 
angle HBC. 

The vector diagram of Fig. 3 shows very clearly 
that the power-factor of a radio circuit as determined 
by a voltmeter, ammeter and wattmeter has little 
meaning, depending as it does on the particular point 
in the circuit at which it is measured. 

By connecting the points O and H of the vector 
diagram, the vector £ is obtained which is equal to 
the internal voltage which must be generated in the 
generator G in order to force the current / through 
the primary circuit of the transformer and therefore 
deliver a power of Tl’ watts at the secondary terminals 
of the transformer T. This, of course, is one of the 
principal objects in constructing the vector diagram 
as it enables the voltage to be determined for which 
a generator must be designed in order to operate a 
given radio set at a certain power output. Conversely, 
knowing the characteristics of a particular generator 
it is possible, by assuming different current values, 
to determine the maximum amount of power which 
can be obtained from the generator with a given radio 
transmitter. T*urthermore, with the aid of this dia- 
gram it is possible to determine how any changes 
made in the radio apparatus of the set will affect its 
operation. 


CONDITIONS FOR SATISFACTORY OPERATION. 


It is important to note that for the satisfactory 
radio operation of the transmitter it is necessary for 
the point H to fall above the line OI. Stated in other 
words: the current I must lag behind the internal 
generated voltage. 

The true power-factor of the system is equal to 
the cosine of the angle HOI and it is this power- 
factor which is a definite characteristic of the trans- 
mitter. If the point H falls on the line OJ, the true 
power-factor of the transmitter is equal to unity and 
the operation of the set becomes unstable. As soon 
as the point H falls below the line OZ, the radio output 
of the transmitter falls way off. the character of the 
spark at the rotary gap changes (it is drawn out and 
becomes more of an arc), and the radio operation of 
the set becomes very unsatisfactory, if not even im- 
possible. 

The location of the point H changes with changes 
in the frequency or the generated voltage. In the 
interest of increased output and high efficiency it is, 
however, desirable that the transmitter be operated 
with the point H as close to the line OJ as possible 
without danger of the point H actually reaching the 
line O7 due to the unavoidable frequency and voltage 
changes of the generator and thus causing the opera- 
tion of the transmitter to become unstable. The nearer 
the point H approaches the line O7 the greater will 
be the output which can be obtained from a given 
generator with a particular transmitter and, in general, 
the higher will be the efficiency. 

(To be continued.) 


Vol. 74—No. 12. 


SOLVING TRADE PROBLEMS BY INTER- 
NATIONAL BUSINESS CONFERENCES. 


New British Import Restrictions Amicably Discussed by 
British and American Commercial Interests. 


Direct international conferences between the busi- 
ness men actually concerned are being held by the 
American Chamber of Commerce in London in order 
to solve the deadlock in Anglo-American trade pro- 
duced by the new British restrictions. 

This method of reaching agreements has the full 
support of the American Chamber in London on the 
ground that it exactly agrees with the experience oi 
the Americans who have been responsible for the sale 
in Great Britain of hundreds of millions of dollars 
worth of goods in the past years. “When selected 
representatives of the British and the American sec- 
tions of any trade meet around a table to discuss the 
problems of their Anglo-American trade,” the Cham- 
ber reports, “good is bound to result.” 

“They become aware that they are all business 
men together, working for the sound development of 
their own business and the best interests of labor and 
commerce. They find that half the dangers of which 
they were so afraid are purely imaginary and that the 
other half can be solved by carefully prepared plans. 
\We believe most strongly in the power of these direct 
conferences to prepare international plans better than 
either government can offer, and to bring about a true 
and lasting friendship.” 

Numerous conferences have already been held 
under the direction of the Chamber, between commit- 
tees representing importers of the American goods 
on the one hand and the makers of competing British 
goods on the other. 

The essential points in holding these conferences, 
the chamber reports, are: carefully prepared facts 
and proposals from each side, a clear statement of the 
principles of international business co-operation and 
a competent chairman. Conferences will be held in 
all trades affected by the restrictions. 


CIVIL SERVICE EXAMINATIONS FOR 
JUNIOR INSPECTORS. 


Inspectors of Radio Apparatus, Telephone Equipment, 
Telegraph Equipment and Field Glasses in the 
Signal Service of War Department. 


The United States Civil Service Commission will 
hold examinations for four classes of positions as 
junior inspectors in the Signal Service at Large of the 
War Department. These positions are as follows: 
Junior inspector of radio apparatus, salary $1200 to 
$1500 a vear; junior inspector of field glasses, $1200 
a vear; junior inspector of telephone equipment, $1 200 
to $1500 a year; junior inspector of telegraph equip- 
ment, $1200 to $1500 a year. Applicants must have 
attained at least the equivalent of a four years’ high 
school course, and have at least six months’ experience 
in the particular line of work designated. They must 
be under 55 vears old. Applicants will not be assem- 
bled for examination and the examinations are not set 
for anv particular date. The rating will be based on 
the following relating weighting: Physical abilitv. ro: 
education, training, experience and fitness, 90. Sworn 
statements and corroborative evidence will be neces- 
sary to bring out the facts regarding education, traim- 
ing, experience, etc. Applicants should secure Form 
1312 from the Civil Service Commission, Washington, 
D. C., or its local offices in, the-principal cities. 
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CENSUS BUREAU GIVES OUT ADDITIONAL 
CENTRAL-STATION STATISTICS. 


Washington, Iowa, North and South Carolina, Kansas, 
Illinois, Georgia, Main: and Louisiana Gain. 


The central-station statistics for nine more states 
which have been given out by Director Sam L. Rogers 
of the Census Bureau show substantial increases in 
every instance. Other reports from 27 states and the 
District of Columbia have already been published in 
previous issues of the ELecrricaL Review. They re- 
late to the years ending Dec. 31, 1907, 1912 and 1917 
and cover both commercial and municipal plants, but 
not those operated by factories, hotels, etc., or those 
operated by the Federal Government and state institu- 
tions or those idle or in the course of construction. 

Considerable increases are shown by the Washing- 
ton central stations for the five-year period 1912-1917, 
but their significance is diminished by reason of the 
fact that certain establishments which did both light 
and power and railway business were reported as in 
the electric-railway industry in 1912 but have been 
treated as belonging to the light and power industry 
in 1017. 


CENTRAL-STATION STATISTICS FOR WASHINGTON. 


Per cent 
of incerease.? 
1907 1912 
to - to 
; 1917 1912.' 1907, 1917. 1917, 
Number of estab- 
lishments ...... SR 70 71 PEES 
Commercial ...... T4 C0 65 tne Paks 
Municipal ....... 14 10 G:. sanaa eae 
Incume*t ..........-. $4,295,845 $3,087,721 $3,410,542 26.0 39.1 
E ectr'c service... $4,201,216 $2,976,297 $3,219,814 30.5 41.2 
All other. ......... $94,629 $111,424 $190,728 —60.4 ---15.1 
Total expenses. in- 
cluding salaries 
and wages........ $3.433.747 $2,270,132 $2,388,628 43.8 51.3 
Numter of persons : 
emp!oved ...... 1,112 1,078 885 256 3.2 
Salaries and wages $1,093.365 $880,309 $800,441 36.6 24.2 
Total KP. - casas tess 151,038 95,851 67,224 124.7 57.5 
Steam engines: 
Number ........ 46 55 H4° wivwsal “ged 
HD. cance echoes 36.270 18,128 11.016 229.2 100.1 
Internal-combustion engines: 
Number ........ 16 3 ye ee ae eee 
HD: cud ee ees 600 165 90 ..... 260.6 
Water wheels: 
Number ........ 790 4 WS: ewan Cetenbic’ 
V7 ds EEE A 114.168 76,591 26,118 103.4 47.1 
Kw. capacity of dy- 
NAMOS ... 0-2 eee eee 99 875 a7, 283 66,308 50.6 74.4 
Output of stations. 
kwe-hr ww. wee ee 242 370,956 71.414.473 257,785,236 —6.0 239.4 
St?tione ry motors served: 
Number .......... 5,678 2,279 1.933 193.7 149.1 
He a Phe a EO wrs 64,694 28,148 29.686 117.9 129.8 
Number of street lamps: 
ATO Shee a a 1.047 2.061 $ eeen. — B07 
Incandescent, etc. . 26,594 20,223 $ 31.5 


Many of the companies operate both light and power stations 
and ejectric railways, and their systems of bookkeeping will not 
always permit the preparation of separate reports. For this 
reason. a number of establishments reported as in the light- 
and-power-station industry in 1907 were treated as belonging 
to the electric-railway industry in 1912; but some of these es- 
tablishments were restored to the light and power industry for 
191?7. In every case the establishment was assigned to that 
industry to which the greater part of its operations pertained. 
IA minus sign (—) denotes decrease. Percentages are omitted 
where the Frase is less than 100. “Iexclusive of $5,556,757 in 1917 
and $4,122,080 in 1912, reported by street and electric railway 
companies as income from the sale of electric current. ‘Not 
availabie. 


In 1917 water supplied the greater part of the 
primary power in Iowa, 62.9% ; but in 1912 and 1907 
steam was the principal source of power, contributing 
87.4% and 90.614, respectively, of the totals for those 
years. This change was due to the completion of the 
immense plant on the Mississippi River with power 
house at Keokuk, Iowa. The total dynamo capacity. 
184,506 kw., shows an increase of 246.6% as compared 
with 1912, the rate of increase during the preceding 
five-year period being 66.1%. The output of current 
generated, 614,808,584 kw-hr., represented an increase 
of 815.3% over 1912, as against 78% for the period 
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1907-12. This great increase in current generated 
was also due to the starting up of the plant at Keokuk, 
which distributes current not only in Iowa, but in 
several adjoining states. 


CENTRAL-STATION STATISTICS FOR IOWA. 


Per cent 
of increase.' 
1907 1912 
to to 
1917. 1912. 1907. 1917. 1917. 
Number of estab- 
mentS ........2- 325 223 192 69.3 45.7 
Commercial ...... 181 159 141 28.4 13.8 
Municipal ........ 144 © oH Wh. asira Jara 
Income? ........000. $10,240,235 $4,405,365 $2,479,969 312.9 132.4 
Electric service ..$ 9,785,500 $4,078,167 $2,317,850 322.2 139.9 
All other ........ 154,726 $ 327,198 $ 162,089 180.5 39.0 
Total expenses, in- 
cluding salariesand 
WABES co.cc ee eee $ 8,669,600 $3,328,710 $1,983,613 337.1 160.4 
Number of persons 
employed ...... 2,083 1,329 $55 143.6 56.7 
Salaries andwages.$ 1.679.790 $ 921,096 $ 547,177 207.0 82.4 
Total hp. .......... 263,804 74,131 46,739 464.4 242.0 
Steam erp ines: 
Number ........ 265 308 284 —6.7 —14.0 
HID eed leg ateaves 90,675 67,444 42,342 114.1 34.4 
Internal-combust’on engines: 
Number ........ 158 52 EL eund Sea 
HP: ears bars Saeed 7,251 2,658 064 1185.6 172.8 
Water wheels: 
Number ........ 92 58 4400.0... et Aas 
HIDE. reteset one 165.5785 7,029 3,833 4227.6 2259.9 
Kilowatt capacity of 
dvnamos ......-5. 184,506 53,237 32,056 475.6 246.6 
Output of stations, 
kwh .........., 614.808 584 67.166,647 37,729,072 1529.5 815.3 
Stationary motors served: 
NUME skbsce races 13,039 S773 2.643 393.3 48.6 
bt Aine E oa aie S¥,902 $3,820 14.547 518.0 105.2 
Number of street lamps: 
NTE non eandias tees 2.479 3.637 od Sun acute e.e.. 31.8 
Incandescent, ete. 19,652 27,479 ee aoe Dae 80.7 


14 minus sien (—) denotes decrease: percentages omitted 
where base is less than 100. Exclusive of $2.487,081 in 1917 and 
$1,144,220 on 1912, reported by street and electric railway com- 
panies as income from electric current. *Not available. 


The number of establishments in North Carolina 
and South Carolina increased from 155 in 1912 to 241 
in 1917. The actual number of new stations added 
since 1912, however, was 110, of which 65 were com- 
mercial and 45 municipal; but, as the result of a num- 
ber of combinations in the commercial systems and 
various other changes, a net increase of only 86 estab- 
lishments, of which 51 are municipal and 35 commer- 
cial, is shown by the figures. 


CENTRAL-STATION STATISTICS FOR NORTH CAROLINA 


AND SOUTH CAROLINA, 
Per cent of 
iIncrease,! 
1907to 1912to 


1917. 1912, 1907. 1917. 1917. 
Number of establish- 

MENS aeaaeae 211 155 111 117.1) DoD 
Commercial ...... 120 s5 it. a Seite 
Municipal ........ 121 10 Bh tated seks 

Income? coo... eee eee $9,911.925 $5,958,586 $1,444,859 586.0 66.3 
Electric service.. $9,482,231 $5,670,150 $1,393,380 5805 67.2 
Ail other ......... $ 429,694 $ 258,436 $ 51,479 734.7 49.0 

Total expenses, in- 
cluding salaries and 
WAKES Coo ccc eee ee $7,626,108 $3,896,578 $1,071,590 611.7 95.7 

Nuimnber of persons 
employed o........ 1,610 1,136 509 222.2 14.4 
Salar es and wages $1.165,775 $ 713,534 $ 216.370 3821.8 63.4 

Total hP. ° 23 ate sees $95,023 243,479 104,798 372.4 74.6 
Steam eng nes. 

Number ........ 191 157 132 44.7 21.7 

Eis. ca ete eos 95,274 54.438 19,256 394.8 75.0 
Internal-combustion engines: 

Number ........ 30 6 BOM . Gatin toe, tears 

PED: arase mioca eaaa a93 535 150 562.0 85.6 
Water wheels: 

“umber ........ 165 140 o 17.9 

HP: A ecto daweas 395,756 228 506 $5,392 367.0 74.5 

Kilowatt capacity of 
dynamos ......... 311,915 175,507 65,182 378.5 TTT 

Output of stations, 
kw-hr. ow... 0... R72.142,636 427,324,194 81,868,105 965.3 104.1 

Statiorary motors served: 

Number eaen’ 6,082 7,328 1,218 399.3 —17.0 
re ee re 97.013 188,215 41.733 132.5 —48.5 

Number of street lamps: 

ATO ine bh EAR 2 N03 1,083 Deasa Yates —29,1 
Incandescent, ete. 21,141 8.407 Dati as 145.0 


'A minus sign (—) denotes decrease; percentages are omitted 
where base is less than 109. 7Exclusive of AE in 1917 and 
$1,206,218 in 1912, reported by street and electric railway com- 
panies as income fiom sale of electric current. "Not available. 


I.arge increases are shown for substantially all 
items in the report. of the’ Kansas)central stations, the 
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growth in the industry from 1912 to 1917. being 
greater in absolute amounts than during the preceding 
five years, although some of the percentages of in- 
crease are less for the later period than for the earlier. 
The number of stations increased from III in 1907 to 
176 in 1912 and to 302 in 1917. The actual number 
of new establishments added since 1912 was 138, of 
which §1 were commercial and 87 municipa! 


CENTRAL-STATION STATISTICS FOR KANSAS. 
Per cent of 
increase.! 
1907 to 1912 to 


1917. 1912. 1907. 1917. 1917. 
Number of establish- 
METS Gierens ei 302 176 111 172.1 71.6 
Commercial ....... 116 94 TOS orea . eee 
Municipal eecvecee 186 82 32 esse o eeeee 
Income? coo... cea $6,954,518 $3,020,154 $1,514,867 359.1 130.3 
Electrice service . $6,733,688 $2,909,012 $1,419,091 374.5 131.5 
All other ........ $ 220,830 $ 111,142 $ 95,776 180.6 98.7 
Total expenses, in- 
cluding salaries and 
WACES 46684 dee eres $6,014,633 $2,626,270 $1,201,101 400.8 129.0 
Number of persons 
employed = ........ 1,775 1,199 > 567 213.1 60.1 
Salaries and wages $1,409,778 $ 787.159 $ 374,496 276.4 79.1 
Total hp. .......... 207,854 98,328 48,374 329.7 111.4 
Steam engines: 
Number ......6. 209 192 167 25.1 8.9 
PO. oa aE ER 167,885 82,372 38,035 341.4 103.8 
Internal-combustion Lene: 
Number .....0- 275 103 T9 peers 167.0 
Hype oneee arh 21,965 7,136 1,678 1209.0 207.8 
Water wheels: 
Number ........ 34 26 BO. cake aad 
TAG), ianen pee es 18,004 8,820 8,661 1007.9 104.1 
Kilowatt capacity of 
dyvnamos .......6. 143,274 69,205 30,307 372.7 107.0 
Output of stations, 
KS. Salad eee e 269,983,648 133,252,988 59,740,179 351.9 102.6 
Stationary motors serv ed: 
Number  ......6-. rita re 5.021 1.425 499.0 ' 44.4 
HD: eee trtee gees 121,259 33,277 12,033 907.7 264.4 
Number of street lamps: 
ATO- aoud p eaaa a 2,666 3,933 St ewes, aaee ~-32.2 
Incandescent, «tce. 35,170 14,573 ee ae ee 141.3 


‘A minus sign (—) denotes decrease; per cent not com- 
puted where base is less than 100. Exclusive of $518,326 in 1917 


and $288.522 in 1912, reported by street and electric railway 
companies as income from sale of electric current. %Not avail- 
able. 


The actual number of new establishments added in 
Illinois since 1912 was 117, of which 82 were commer- 
cial and 35 municipal; but, as the result of a number 
of combinations in the commercial systems and various 
other changes, a net increase of only 34 establishments, 
12 of which were commercial and 22 municipal, 1 
shown by the figures. 


CENTRAL-STATION STATISTICS FOR ILLINOIS. 


Per cent 
of increase.! 
1907 1912 
to to 
1917 1912 1907 1917. 1917. 
Number of estab- 

MENTS” ..sssssese 303 269 383 —20.9 12.6 
Commercial ...... 152 170 271 —32.8 7.6 
Municipal ......-. 121 99 112 8.0 22.2 

Income ....... ee eee $16,245,976 $30,015.297 $15,465,993 199.0 53.9 
Electric service .$45,402,293 $27,376,119 $14,566,772 211.7 65.8 
All other ........ 813,683 $ 2. 669,178 $ $99,221 —6.2 —68.4 

‘Total expenses, in- 
cluding salariesand 
WAaZeS yeas ise $37,921,833 $23,557,887 $10,055,463 277.1 61.0 

Number of persons 

employed ...... 9,294 8.036 3,902 138.2 15.7 
Salaries and wages.$ 8,636,523 $ 6,223,882 $ 3,032,721 184.8 38.8 

‘Total Ipe cscs teas 1,016,386 645,601 299,246 249.7 62.1 
Steam engines: 

Number s.e. 503 576 733 —31.4 —12.7 

Hpo creeo aa tE T 982, 740 605,227 287,898 241.4 62.4 
Internal-combustion engines 

Number esses. 119 35 TI eiue oe dee 

a te E r 4,661 3,042 870 435.7 653.2 
Ww ater wheels: 

Number ....-06- a0 92 8O Vike ese 

HD: Use ioaw ery 58,985 37,362 10,478 462.9 67.9 

Kilowatt capacity of 
dyvnamos : 737,621 477,917 209,226 252.5 54.3 

‘Output of stations, 
kw-hr, ........ 210,372,750 1,150,900.306 467,657,328 372.6 92.1 

Stationary motors “served: 

Number .......6.. 20,559 46,27 21.675 —5.2 —55.6 
Pp. aveceeesd asad 1,079,652 315,659 137,661 684.3 242.0 

Number of reer lamps: 

Arc e..seasooseooee’e | 15.002 35,399 .s..ceoooe es eceoo —57.6 
Inc andesce nt, etc. 132,380 41,065 Scie’ enese CoS 


1A minus sign (—) denotes decrease. Percentages are omitted 
“where base is less than 100. *Not available. 
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The actual number of new establishments added in 
Georgia since 1912 was 60, of which 20 were commer- 
cial and 40 municipal, but, as the result of a number 
of combinations in the commercial systems and varous 
other changes, a net increase of only 50 establish- 
ments, 44 of which were municipal, is shown by the 
figures. The greater part of the power at each of the 
three censuses for which figures are given was derived 
from water, which supplied 59.8% of the total horse- 
power in 1917 and 59.1% in 1912. 

CENTRAL-STATION STATISTICS FOR GEORGIA. 


Per cent 
of increase.’ 
1907 1912 


z to to 
; 18917 1912 1907. 1917, 1917. 
Number of estab- 
lishmentS ...... 176 126 93: asns P 
Commercial ...... 45 42 34 ee 
Municipal ........ 128 R4 e 
Income? woo... ee eee $3,447,235 $1,968.599 $1,110,510 210.4 751 
Electrie service .. 3,375.221 1,8S1.985 1,086,601 210.6 743 
All other ........ 72,014 $6,614 23,909 201.2 —16.9 
Total expenses, in- 
cluGing salaries 
and wages ..... 2,698,730 1,655,420 844,507 219.5 63.0 
Number of persons 
employed ...... 915 697 384 138.3 31.3 
Salaries and wages = 585,81 417,959 232,711 150.9 39.7 
Total hP. oo eck cece ks 125,574 7,951 54,704 129.7 42.9 
Steam engines: 
Number .......-. 174 156 104 67.3 11.5 
FADS ek ae ne 48h 50.05 35,274 18,229 174.6 41.9 
Internal-combustion engines: 
Number ....... 17 4 LY wots. E S EA 
De eaaa antet 515 720 140 270.0 —28.1 
Water whecls: 
Number ........ ns 45 Oa “eek. oei 
HI . Ab SNe ss 75,101 51.957 36,335 106.7 44.5 
Kilowatt capacity of 
dvnamos ....... 84,330 56,232 35,446 137.9 509 
Output of stations, 
kw-hr. ss kawead 181,136,059 87,571,815 59,311,202 210.4 110.3 
Stationary motors served: 
Number ......... 4,238 1,964 410 933.6 115.8 
PID: lesaSceea Wess $1,517 50,633 11,078 635.8 61.0 
Nuniber of street lamps: 
ALO anne ale oe wre ey 480 2,370 Sc ahes seess ee TL 
Incandescent, etc. 14,590 7,283 Oe cutee e .:... 10.3 


14 minus sign (—) denotes decrease: percentages are omitted 
where base is less than 100. @!xelusive of $4,880,551 in 1917 
and $2,205,083 in 1912, reported by street and electric railway 
eom:panhies as income from sale of electric current. ‘Not 
available. 


The actual number of new stations added in Maine 
since 1912, however, was 27, all of which were com- 
mercial; but, as the result of a number of combina- 
tions in the commercial systems, and other changes, 
an increase of only 14 establishments is shown. 


CENTRAL-STATION STATISTICS FOR MAINE. 


Per cent 
of increase.' 
1907 1912 
= to to_ 
1917 1912. 1907 1917. Wiha. 
Number of estab- 
' lishments ...... * 93 79 S1 a... 
Commercial ...... 87 75° UE e tae 
Municipal ........ 6 4 4 ere 
Income? .....e eee eee $3,169,388 $2,118,508 aT 118.1 49.4 
EFiectric service... $2,910,645 $1,815,086 1.324.648 119.7 604 
All other.........- $258,743 $303,422 $128,368 101.6 —14.7 
Total expenses, in- 
cluding salaries 
and wages ...... $2,404,786 $1,577,938 $1,181,255 103.6 52.4 
Number of persons 
employed ......... T2 629 N2 53.8 22; 
Salaries and wages $619.739 $402.394 $308,006 101.2 544 
Total Nps scsi ess. 98,248 89,683 57,850 69.7 9.5 
Steam engines: 
Number ....... ; 52 58 B3 poniu 
HD: santana eee ees 22.478 19,610 18,114 24.1 14.6 
Internal-combustion sh 
Number ........ 3 iii es- Le ces 
MATS; \- crore tersisa 180 $35" steered a. eS arte 33.5 
Water wheels: 
Number ........ 192 175 132 45.4 a7 
Hpi eaeoe ews ae 75,590 69,938 39,766 90.1 8.1 
Kw. capacity of dy- 
NAMOS i viiewidsad 63,242 58,757 39,290 61.0 7.6 
Output of stations, 
KWH gaelera teii 165.504,379 117,092.565 66,136,651 150.2 41.5 
Stationary motors served: 
Number ....e ec eee 3,890 2,258 1.304 198.3 723 
Hpi sasies payed ena s 56,985 32,535 19,372 194.2 Jal 
Number of street lamps: 
ATE Sareea SENERA 322 1.411 aaa Seige Ne 
Incandescent, etc. 17,918 9,839 TLE Serer. S2] 


1A minus sign (—) denotes decrease; percentages omitted 
where base is mE than 100. Exclusive of $1,068,302 in 1917 and 
$789,166 in 1912 reportos by etreet and electric conipanies as 
income from sale of electric current; 


March 22, 1919. 


The report of the central stations of Louisiana 
show considerable increases in substantially all items 
for both five-year periods covered by the table, but the 
increases from 1912 to 1017 are in most cases much 
greater than those for the preceding five years. 
Although steam supplied the greater part of the horse- 
power at each of the three censuses for which figures 
are given, no water power being reported, there was 
a rapid increase in the amount of power derived from 
internal-combustion engines—from 420 horsepower 
in 1907 to 990 in 1912 and to 6757 in 1917. The 
decrease from 1907 to 1912 was due to the fact that 
one of the largest electric companies in the state, which 
in 1907 generated its current, in 1912 purchased cur- 
rent from an electric railway company. Similar con- 
ditions also prevailed, but to a lesser extent, in 1917 
as compared with 1912. The number of arc lamps 
used for street lighting decreased from 4474 in 1912 
to 4205 in 1917, While the number of incandescents in- 
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14 minus sign (—) denotes decrease: percentages are omitted 
where base is less than 100. “Exclusive of $691,798 in 1917 and 
$549.047 in 1912, reported by street and electric railway com- 
panies as income from sale of electric current. ‘Not available. 


PRELIMINARY FIGURES ON ELECTRIC 
RAILWAYS GIVEN OUT. 


Quinquennial Report of Census Bureau Includes Figures 
for 33 States.. 


Preliminary figures of the forthcoming quinquen- 
nial report on electric railway systems of a number 
of states have been given out by Director Sam. L. 
Rogers, of the Bureau of Census, Department of Com- 
merce. These statistics relate to the years ending 
Dec. 31, 1917, 1912 and 1907 and the totals include 
electric light and power plants operated in connection 
with electric railways and not separable therefrom, but 
do not include mixed steam and electric railroads nor 


creased from 4451 to 7266. railways under construction. To date, 30 reports have 
CFNTRAL-STATION STATISTICS FOR LOUISIANA been given out which include the figures for 33 states. 
ofinecct., They were prepared under the supervision of Eugene 
19074912 F. Hartley, chief statistician for manufacturers. 
o re) bd . . . . 
1917. 1912 1907. 1917. 1917. These reports, the principal items from which are 
AUNT TE oar a os a j reproduced herewith, show very plainly the effects of 
Commerc al sass. n 27 BL ain vee increased operating costs, taxes, wages, etc., on the 
Municipal ........ 36 a Dk EEEE . “4 . ` 
a e $3.214,789 $2,278,754 $1,852,383 75.2 “424 Trailways of many states. While the greater portion of 
Electric service... $3,220.314 $2,251,102 $1,829,128 TRI 431 i A ; i 
All other. a.n... ps press o $2325 S2 —iis the states report gains during the last five-year period, 
Toral expenses, in- these increases were not as great as during the pre- 
cluding salaries i 1 
and wages ....... $2,439,868 $1,604,019 $1,291,908 90.4 53.4  Vious period, 1907 to 1912, and were offset by the 
Number of persons a ie sı 93.7 3¢g larger increase in expenses. In several instances there 
Ae od © er . Na ad. d ».e 
Salaries and wages $530,515  $371.034 $292,982 385 430 were marked losses in nearly all items during the lat- 
Total BP. o vaeedancnas 36,005 27,185 23,292 546 825 ter period 
Steam engines: er pEr ` . i . 
ne sean sos eae aeo eee ae In several states the substantial increases made in 
re ee er ee ee er Tr) a, ‘ ed oe ded -d e . e e 
Minter nalccoubustion engines: the light and power business, which the railways car- 
Sane 6. ae 990 a iòs ggg Tied on in conjunction with their traffic business, en- 
Water wheels: abled the railways to make a much better showing 
ee A Meh tgs hs T leides Sebo nde : : oe " 
Masa. e sbiabidin.  gededees hii than they otherwise would. In other states, how- 
Kw. capacity of AYT 95.762 19,169 15,173 69.8 344 ever, the reports show that the railroads purchased all 
Output of stations, power used during the latter period and in others the 
kw-hr. oo. eee eee 26,009,144 18,328,080 26,421,316 —1.6 41.9 
Stationary motors served: greater portion of the additional power used was pur- 
U 9 n - -~ ad 
O T p oE o E dee chased, showing a tendency in this direction. 
Number of street lamps: | ae d i The figures are shown in the accompanying table 
NEC anea a ie sæ ote . oerni = 
eee A, TRG 1451 s ' 63.2 at the bottom of this page. 
CENSUS BUREAU STATISTICS ON ELECTRIC RAILWAYS. 
Number of Miles of Persons Output of Electric Current Purchased. Passengers 
Companies. Line. Cars. Employed. Stations. Kw-hr. Kw-br. Carried. Net Income. 
State. 1917 1912 1917 1912 1917 1912 1917 1912 1917 1912 1917 1912 1917 1912 1917 1912 
Alabama ..... 14 12 273.21 22582 630 596 2,129 1,973 21,503,940 82.955.108 94,718,843 4.795.740 84,962,155 74.RR9,350 661,859 747,836 
Ariz, & N. M. 6 6 57.49 54.19 66 52 224 162 1,526,960 685,400 4,910,388 = 2,719,807 9,488,467 5,802,888 $ 32,844 $ *%27,250 
Arkansas 160 10 94.81 95.15 262 287 645 755 38,080,677 24,838,981 4,360,889 2,524,889 30,525,360 28,168,102 261,318 415,969 
“slifornia .... 38 42 1,885.12 1,765.83 5,542 4.8652 15.977 16.749 = 12,248.320 11,274,069 500,094,869 481,625,400 638,632,142 685,326.934 *3,823.1798 2,464,490 
Colorado .. 15 1 337.15 348.45 817 785 2.402 2,498 98,227,472 97.915.436 = 13,281,070 = 8.458,015 102,882,744 107,502,972 210,336 1,258.760 
Coon. & R. I. 17 20 1,141,39 1,087.73 3.434 3,412 8,453 8.179 191,131,590 157,6384.664 -33,916,210 27.336.932 377.678,712 316,749,300 *91,070 = 1,926,330 
Florida ...... & 8 151.73 140.61 333 269 1.029 975 31,101,546 25,026,633 971,610 KOZ 589 38,825.356 34,041,372 040,851 389,507 
Georgia ...... 14 15 3390.73 340.51 777 730 3,669 2,852 319,184,303 54,510,462 45,506,100 71.300,86? 114.021.7RG 103.592,240 1,044,180 1,263,843 
lia. & Wyo.. 6 6 120.01 108.62 88 64 2K 22 eee cece eee es 6,587,220 6.144.296 5,026,166 6.013.434 15,538 * R46 
Kentucky 11 10 355.64 356.74 1,059 1.010 2,857 3,591 71,257,192 73,815,374 30,516,586 15.050.597 109,195,583 103,512,260 761,157 1,282,959 
T onisiana 11 15 229.99 198.67 R31 TAT 3,169 3.236 132.426.2092 86,263,736 5,314,781 23.086.310 134.017.669 117.037.478 612,459 1,470,596 
Massachusetts . 3S 60 2,424.00 2,328.30 9,515 9.116 21.530 23,169 537,040,987 452,534,8981 ,219, 706,121 974, 68S 684 R34.538,961 705,918,383 1,486,764 3,553,329 
Michigan 24 23 1,319.33 1,139.65 3,431 2,822 10,681 9.500 114,853,967 123,724,306 188.997.670 95.167.503 593.096.656 371,396,806 2,999,244 2,079,019 
Minnesota 10 9 405.66 328.89 1.414 1.139 4,970 4.267 152,469,248  89.236,100 23,860,491 64,122,792 316,904,581 249,490,524 1,891,651 1,912,200 
Missonri 20 19 671.28 579.25 3,004 2,688 10,522 9,550 300,988,152 267,790,944 184,192,770 94,203,923 680,708,957 575,815,719 1,263,367 2,266,050 
Missinsippi ... 11 12 112.36 107.04 187 197 627 50T 20,022,307 9,954,975 3,279,254 3,695,004 12,215,749 12,849,267 °119,442 #38300 
Moutana ..... 6 6 100.86 82.37 184 160 486 390 ........ eee 1,800,000 17,927,151 98.426,57% 25,948.387 17,430,364 192,667 70,282 
Nev, and Utah 7 7 347.77 200.34 518 465 1,552 1,224 ........... 34,846,894 40,349,995 45,815,875 48,501,651 48,633,465 *32,332 497,499 
New Jersey .. 38 43 902.09 897.33 3,364 3,061 7.461 9,436 22,895,276 33,198,177 245,049,086 183.471.328 655,286,203 452,964,664 922.985 25,943 
No. & So. Dak. 6 5 44.81 37.48 95 95 155 ee Os Se 36,000 2,203,341 = 1,621,251 5,169,273 4,827,242 7,929 RO2,649 
QkInboma .... 15 18 237.75 214.48 309 300 1,€43 791 20.485.313 16,303,772 7,036,876 4,082,454 35,820.508 25,491,981 20,088 *19,753 
Oregon ...:.. 8 6 416.28 389.11 1,431 1,400 3,057 3.041 218,086.315 169,609,004 15,066,427 12,937,739 91,926,694 101,194,838  °628,578 1,060,964 
Tennessee - 14 12 332.26 259.05 840 Q72 2,983 3.304 90,682,358 81.760.222 79,354,017 18.312.211 122,455,470 122,188. 294 623.690 974,829 
Teras l...a.. 34 40 775.68 579.32 1,493 1,159 4.914 5,611 119,510,988 63.858,530 53,737,334 24.030,8667 184.912,268 160,005,067 2,404,340 1.456.572 
Vermont ..... 9 9 92.60 96.65 156 155 811 268 11,601,930 6,867,675 10,152,558 2,121,669 9,268,385 8,761,648 35,883 116,081 
Washington 20 20 756.94 739.07 1,052 976 5.857 4.761 626,948,720 439,408,062 116.797.0863 69,385.927 186.361,737 163.717,821 1.317,208 2,440,762 
Weet Virginia. 23 24 421.19 369.53 6383 337 2.446 1.939 86,860,542 59,854,180 25,300,487 7,31405: &80920.697 56.228,800 1,681,481 802,649 
New Hampshire 13 13 176.41 217.42 307 363 609 837 5,491,085 5,356,050 11,006,954 12.195,773 (26,344,020 )26)851(471 69,176 50,626 


*Deficit. 
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HUMUUUUUSYUUUUGRUTUVLESUTUC EGULLET ELLUM 


Membership of State Public Service 


Commissions 

HE state public service commission under pres- 
T day wide control of public utilities has ad- 

vanced to a position of high importance in its 
particular held of operation. Never has there been a 
time when greater care is needed in the selection 
of the membership of such bodies. With the advancing 
costs of production has come the apparent necessity 
for an increase in the basic rates of different com- 
modities, and applications, almost without number, 
have been made to public service commissions m all 
parts of the country for permission to increase the 
rate to the consumer of electric light. power, water, 
and so on. 

The justice or fairness in allowing or denying such 
increase is based upon actual operating conditions— 
because the commission might believe so or say so, or 
because the public service company might feel so, is 
entirely apart from the real merits of the case. The 
only way that equitable action can ensue is by careful 
and considerate investigations. This work requires 
men who know—men who are thoroughly familiar 
with electric power plant, steam power station, boiler 
room and other utility operation. 

The same holds true with other requests of utility 
companies covering many miscellaneous yet important 
matters dealing with various factors of production, 
distribution, finance, ete. State utility boards are de- 
signed for the mutual benefit of the citizens and the 
service company interests, and the “ves” or “no” in 
the case should be the result of seasoned judgment and 
experience, plus an actual knowledge of conditions. 
For these reasons, if for no others, the personnel of 
state public service commissions, exemplified in the 
membership, should be fully representative; the mem- 
hers, men of broad experience and training, with cer- 
tain necessary added abilities, and among them good 
judgment and discrimination. To be a member of a 
public service commission for a state and its people, 
whether with population as large as New York or as 
small as Idaho, is a big job, and it requires a big man. 

An interesting situation has developed in New Jer- 
sey as regards the Board of Public Utility Commis- 
sioners, as the commission is known in this state, 
showing the fallacy of the prevailing system in having 
the appointive power of the membership of the body 
centered in one man—the governor—as in many of 
_ the other states. 

With the necessity for appointing two commission- 
ers on the board, positions which allow a very com- 
fortable yearly compensation—enough to interest good 


engineering and executive ability—we find that selec- 
tions are made from rather foreign timber than that 
which might ordinarily be expected to adequately fill 
the requirements. The first selection coyers one who 
“has operated a lighterage line plying between Hack- 
ensack and New York; an expert mathematician now 
connected with a bonding company’; the second, one 
who “has served for a number of years as station 
agent with the Pennsylvania Railroad; at one time 
secretary and director of a gas company, a water com- 
pany and a construction company; later, postmaster 
in a New Jersey town with a population of about 
1500, and then county clerk.” 


The governor, evidently a little in doubt as to how 
his choice will be accepted by the thinking population 
of the state, has made a little explanation regarding 
his selections in sending the names to the Senate for 
confirmation. In this he says: 

“Inasmuch as these are of particular importance 
and have been so much discussed, I feel the public is 
entitled to know what has primarily influenced my 
decision. Three major considerations have appealed 
to me, all of which, it seems to me, are of paramount 
importance in the just administration of our public 
utility laws. 

“First, both men have had a ripe experience in 
public life, and I regard the touch which such expe- 
rience gives with the public pulse as absolutely essen- 
tial to the vision which a public utihty commissioner 
ought to have. 

“Secondly, both men have had long and varied 
experience in the direction and management of small 
corporations, including. those engaged in the trans- 
portation business, and it is my judgment that men 
having such experience will prove more valuable to the 
utility commission and hence to the public and all 
business concerns than men whose chief claims to 
recognition might be that they represented this or that 
great corporation. | 

“Thirdly, the experience of both men includes that 
of the employer and employe.” 

From the viewpoint of the requirements and de- 
mands of the office, it would seem that more pro- 
nounced qualifications for the duties might be im- 
cluded. Electrical and engineering knowledge would 
assist, as would also a little legal experience ; at least, 
a few basic fundamentals of electric generation. dis- 
tributing lines and the general operation of public 
utihties could be used profitably when it comes to 
passing judgment on such matters of importance. 

Politics, decidedly, should not be allowed to enter 
into the appointment of members of public service 
commissions. 


RE TC Ts 
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Electrical Committee’s New Procedure 


HE new method of procedure which was recently 
Tana by the Electrical Committee of the Na- 

tional Fire Protection Association and which 
was briefly outlined in our last issue, is typical of the 
progressiveness of this committee. To the casual 
reader the changes made may not appear to be espe- 
cially radical or important, but to those who are more 
closely acquainted with the former methods they mean 
a much closer co-operation between the committee and 
the various branches of the industry which will 
eventually remove many of the objections which have 
been advanced against the National Electrical Code. 

It is true that the Electrical Committee has for 
many years had subcommittees working in conjunction 
with it in the formation of the Code, but these sub- 
committees have been comparatively small and have 
been limited to the investigation of some special pre- 
arranged subjects. The new method provides for ten 
standing committees, composed of members of the 
Electrical Committee, each having a certain group or 
class of items to investigate and having several tech- 
nical subcommittees, selected from the industry at 
large, reporting to it. This allows not only a much 
broader. source of information but permits of more 
active co-operation from the various interests as well. 

In the past the committee, limited as it was under 
the former arrangement, has been admittedly slow in 
several instances in adopting the latest developments. 
This was due chiefly to its inability to investigate these 
matters promptly and with sufficient thoroughness to 
warrant their inclusion in the Code. The new method 
with its added facilities will largely eliminate this. 

It is also true that the committee, prior to its bien- 
nial meetings, has issued a bulletin and held public 
hearings on any recommendations which have been 
sent to it. But this bulletin consisted only of a list of 
these recommendations without their having been con- 
sidered by the committee or its subcommittees and 
were only considered by the committee on their pres- 
entation at the public hearing. The consideration thus 
given was of necessity brief and often inadequate. 
According to the new procedure, each recommenda- 
tion will be thoroughly investigated and considered by 
a technical subcommittee and the proper standing com- 
mittee and the bulletin will consist of the reports of 
these committees on the subjects considered. In this 
manner each item will be assured proper consideration 
and when presented to the Electrical Committee will 
be digested action instead of a mere proposition. 

Despite these former ‘apparent shortcomings, the 
committce in the past has played a very prominent part 
in the development of the industry and its Code has 
become the most widely recognized code of engineer- 
ing practice in the world. Any movement, therefore, 
which tends for its betterment should receive the 
tullest support of the industry. In the application of 


the new method the committee will require more than 
ever the co-operation of the various electrical associa- 
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tions and of manufacturers, central stations, etc., and 
it is to be hoped that this will be freely given, espe- 
cially in the matter of serving on committees, conduct- 
ing investigations, submitting reports and other aid 
which they may be asked to give from time to time. 


A Sane View of Electrification 
NTITUSIASM for things electrical has dis- 
tinguished electrical men from the time that elec- 
tricity came to be usefully applied to the wants 

of man. This enthusiasm is only natural because elec- 

tricity is doing so many things better than they ever 
were done by other methods before and, moreover, it 
is accomplishing so much that never before had been 
achieved. This enthusiasm has also acted as an in- 
spiration to the Edisonian perseverance of our elec- 
trical inventors in accclerating the development of the 
clectrical arts. Occasionally, however, it has acted 

almost as a detriment when it led to inordinate im- 

patience at cases of slow adoption of electrical means. 

Steain-railroad electrification is a subject that has 
aroused the enthusiasm of electrical men to almost the 
highest pitch, not only because its wide adoption would 
bring prolonged activity and prosperity to the elec- 
trical industry but because it would bring so many 
benefits to the public in general and to the railroads 
themselves. In advocating its universal application we 
have been prone to be carried away by our enthusiasm 
to the extent of failing to realize that its economies in 
any case would have to at least balance the interest on 
the additional investment its adoption would require. 

In the agitation and general discussion of electrifi- 
cation electrical men have usually looked at the subject 
from too limited a viewpoint. It has frequently been 
assumed that it involved merely substitution of electric 
for steam locomotives. It has remained for Mr. Cal- 
vert Townley to present the subject in a much broader 
light. which he did in his paper read at the Boston 
meeting of the American Institute of Electrical Engi- 
neers last week. This paper is reproduced on other 
pages of this issue. 

Mr. Townley approaches the subject with a more 
comprehensive knowledge of railroading than most 
electrical engineers possess and this keeps him from 
underestimating the financtal features of the problem. 
Although this aspect has been and still is peculiarly 
important in view of the difficulties connected with all 
hnancing due to the war, it is likely to remain a para- 
mount consideration at all times because the cost of 
bringing about electrification is so high. 

Most electrical men have not realized the full 
effects of electrification on railroad operation in that 
it makes possible many valuable innovations in rail- 
roading that Mr. Townley points out. And yet, while 
universal electrification must remain for the very re- 
mote future or may never be realized, there are so 
many opportunities for putting it into effect where it 
will pay handsomely that the electrical industry may 
well adopt the sane and practical view of Mr. Townley. 
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Associated Manufacturers Meet—Institute Discusses Elec- 
trification at Boston — New Manufacturers’ Association 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES HOLD ANNUAL 
MEETING IN NEW YORK CITY. 


Important Business Session Held on Thursday, March 
20—Meetings of Sections Convened 
Throughout the Week. 


The annual meeting of the Associated Manufac- 
turers of Electrical Supplies was held at Delmonico’s, 
New York City, on Thursday afternoon, March 20. 
The business session opened directly after luncheon 
at 2 o'clock and various reports of officers ‘and of 
committees were heard and filed. Business conditions 
and problems of the day were discussed in these 
reports. There were also special reports by the Inter- 
national Trade and War Service committees, followed 
by reports of progress by the chairmen of the various 
sections of the organization. Officers, were re-elected 
as follows: 

President—A. W. Berresford, Cutler-Hammer 
Manufacturing Co., Milwaukee, Wis. 

Vice-President—B. E. Salisbury, Pass & Seymour, 
Inc., Solvay, N. Y. 

Treasurer—James W. Perry, 
ville Co., New York City. 

General Secretary—Charles E. Dustin, Hartford, 
Conn. 

Counsel—Thomas Debevoise, New York City. 

Board of Governors—The above named president. 
vice-president, and treasurer, and the following: 
Charles Blizard, Electric Storage Battery Co.. Phila- 
delphia, Pa.: D. R. Bullen, General Electric Co., 
Schenectady. N. Y.: H. B. Crouse, Crouse-Hinds Co.. 
Svracuse, N. Y.; Le Rov Clark, Safety Insulated 
Wire & Cable Co., New York City: L. W. Downes, 
D. & W. Fuse Co., Providence, R. I.; J. J. Gibson, 
Westinghouse Electric & Manufacturing Co., Pitts- 
burgh, Pa.; E. B. Hatch, Johns-Pratt Co., Hartford. 
Conn.; H. R. Holmes, R. Thomas & Sons Co., East 
Liverpool, Ohio: J. F. Kerlin, Corliss Carbon Co.. 
Bradford, Pa.; Warren Ripple, George Cutter Co.. 
South Bend, Ind.: W. C. Robinson. National Metal 
Molding Co., Pittsburgh, Pa.. and R. K. Sheppard, 
Simplex Wire & Cable Co., Boston, Mass. 

Thursday evening a verv enjovable banquet was 
participated in by a large attendance. A number of 
interesting speakers addressed the assembly and an 
excellent musical program was rendered. 

During the week, before and after the annual meet- 
ing. beginning Monday, March 17. to Friday, March 
21, there were a number of meetings of sections of the 
organization in the association’s rooms at 20 Fast 
42nd street. and in the rooms of the Old Colony Club 
in the Manhattan Hotel. New York Citv. These im- 
portant section meetings were presided over as 
follows: 

Industrial and Street Lighting Fixture Sectinn— 
C. O. Baker, Wheeler Reflector Co. 


H. W. Jchns-Man- 


Signaling Apparatus Section—G. L. Patterson, 
Stanley & Patterson. | 

Snap Switch Section—lF-dward R. Grier, Arrow 
Electric Co. 

Molded or Formed Insulation Section—Joseph 
Rockhill, General Insulate Co. 

Lamp Receptacle and Socket Section—H. R. Sar- 
gent, General Electric Co. 

Outlet Box Section—F. W. Hall, Sprague Electric 
Works of General Electric Co. 

Attachment Plug Section—C. A. Bates, 
Electric Co. 

Heating Appliance Section 
ler-Hammer Manufacturing Co. 

Line Material Section—W. R. Williams, General 
Electric Co. 

Air Circuit-Breaker Section—G. A. Burnham, 
Condit Electrical Manufacturing Co. 

Panelboard and Switchboard Section—C. E. Wil- 
son, Sprague Electric Works of General Electric Co. 

Fuse Section—R. C. Buell, Johns-Pratt Co. 

Knife Switch Section—J. H. Trumbull, Trumbull 
Flectric Manufacturing Co. 

Insulating Materials Section—J. G. Miles, West- 
inghouse Electric & Manufacturing Co. 

Fan Motor Section—A. F. Chamberlain, Robbins 
& Myers. 

Electrical Porcelain 
Thomas & Sons Co. 

Rigid Conduit Section—C. E. Corrigan, National 
Metal Molding Co. 

Non-Metallic Conduit Section—Russel Dart, Al- 
phaduct Co. 

Armored Conductor and Metallic Flexible Conduit 
Section—G. F. Holly, Youngstown Sheet & Tube Co. 

Magnet Wire Committee of the Wire & Cable 
Section—B. S. Webb, New England Electric Works. 


Bryant 


Fred D. Goode, Cut- 


Section—J. E. Wav. R. 


RAILROAD ELECTRIFICATION DISCUSSED 
AT BOSTON MEETING OF INSTITUTE. 


Calvert Townley’s Paper Provokes Much, Interest at 
Large Gathering of A. I. E. E.—Other Papers. 


A very well attended and very busy meeting of the 
American Institute of Electrical Engineers was its 
348th, which was held at the Hotel Coplev Plaza. 
Boston, Mass., on March 14. Three technical sessions 
were held, separated by luncheon and dinner, so that 
quite a strenuous program was carried out. The morn- 
ing session, devoted entirely to electrification, evoked 
intense interest. The afternoon session dealt with 
telephone topics and the evening session with the rela- 
tions of science and university training to engineering. 

Ira M. Cushing, chairman of the Boston Section., 
called the morning meeting to order and introduced 
Governor Calvin Coolidge of Massachusetts, who de- 
livered an address of_welcome, After expressing 
pleasure in. having the Institute meeting held in Bos- 
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ton, Governor Coolidge said: “You are more than 
electrical engineers; you are ministers to human wel- 
fare. It has undoubtedly been your observation, as it 
has been mine, that a man does not like to be a ma- 
chine and the only remedy that there is for that con- 
dition is the invention and development of machinery 
to do those hard tasks that men do not like to do. 
Everybody that has any ambition—and that extends to 
most of the human race—wants to be not a hand, but 
ahead, and the mechanical operations ought to be done 
by machinery, and it is in that field that the electrical 
engineer plays such an important part in the welfare 
of mankind.” 

President Comfort A. Adams then took the chair 
and in part said: “There is a great demand for higher 
remuneration of labor in all departments—a demand 
so great that the productivity of labor will not create, 
under our present conditions, enough wealth to give 
labor what it desires. Labor does not realize what the 
limitations are, and the word which I wish to convey 
to vou this morning is just this—that the engineer is 
in a very vital, if you will, strategical, position as far 
as this situation is concerned; he is, in a way, the man 
who has to do with the machinery of production and 
distribution, and also, in some degree, the connecting 
link between labor and capital. It is his job to so im- 
prove the machinery of production and distribution 
that the productivity of labor will be high enough t 
meet the demand.” ; 

Calvert Townley presented his paper, “Some Pos- 
sibilities of Steam Railroad Electrification as Affecting 
Future Policies.” This paper is reproduced on other 
pages ot this issue. Mr. Townley’s paper was fol- 
lowed by the showing on the screen of illustrations 
from a number of examples of railroad electrifications 
in the United States and Canada. 

In opening the discussion on the paper, F. H. 
Shepard said that the transportation problem is prob- 
ably one of greatest magnitude confronting the coun- 
try, and the expeditious and regular movement of 
traffic is a question which concerns the individual 
activity of every citizen, In addition, the railroads are 
the greatest employers of labor and it is of great 
importance that their operations should be carried on 
in the most efficient and economical manner. For the 
proper development of our industries and the success 
of our activities it was necessary that the broadest 
vision be exercised in the expansion of our railroad 
facilities. 

The problem of electrification is a vast one, and no 
one can say to what extent it can be accomplished. 
The cost would be very great and, looking at the 
proposition broadly, the sum involved would be of the 
order of that which would be required to duplicate the 
present way and duplicate the tracks which now exist. 
That means an expenditure which, if applied to all the 
railroads, would amount to something like fifteen bil- 
lion dollars. The traffic on the railroads doubles about 
each 12 years. Electrification can in any particular 
Situation double the capacity of a railroad, and the 
amount of power which can be applied to a train is 
unlimited. The use of electricity in all branches of 
industry is a labor-saving device. Electricity may be 
considered as a new tool and should have the most 
general application. The electric locomotive operates 
with a minimum of’ expense for maintenance and 
upkeep. ` a ' | 

W. S. Murray pointed out that 33% of cargo space 
on railroads is used’ for coal haulage, and of that 
amount 7% is burned on the stéarn locomotives draw- 
ing the coal over the rails. The waste by improper 
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power application on the Atlantic seaboard between 
Washington and Boston amounts to between $50,000,- 
oco and $100,000,000 a year. Millions of tons of coal 
are consumed in the propulsion of freight, passenger 
and switching engines, and this should be contrasted 
with the saving which could be made by the use of 
electric locomotives; there is also the great waste in 
factories in that district by the waste of coal in sep- 
arate boiler plants compared with the saving which 
could be effected by the use of regional power stations. 

Why is this waste allowed? The speaker had given 
much thought to Secretary Lane's proposed super- 
power generation, transmission and distribution plans 
for application in the regional district between Boston 
and Washington. By such an arrangement is offered 
the opportunity of propelling all trains in this region 
by electricity and at the same time supplying all indus- 
trial concerns with like power. Jlle was most thor- 
oughly in accord with this plan. The plan would 
probably be to use steel transmission towers support- 
ing wires bearing three-phase, 25-cycle current at a 
potential, say, of 150,000 volts, these lines probably 


three or four in number running parallel to each other 


on a private right-of-way. Such lines would be en- 
ergized through the agency of large unit tidewater 
steam-electric stations, hydroelectric stations and 
steam-electric stations located at coal mining centers. 
It is a practical conception to think of such stations 
of the steam order furnishing a kilowatt-hour to these 
lines at a rate between 10 and 15 lb. of steam, the 
water-power plants furnishing their quota, of course, 
without robbing the earth of a pound of coal. 

Ten years ago the super-power plant would have 
been impracticable; there was not sufficient supporting 
trafic, but today those conditions are changed. Mil- 
lions of dollars must be spent in factory and in field 
to accomplish the construction of this super-power 
generation and distribution but it will provide an 
answer to the need of the returning soldier for em- 
ployment. 

Carl Schwartz, in a contributed discussion, said 
that Io years ago the impression prevailed quite gen- 
erally that the highly successful operation of several 
systems of steam-railroad electrification then com- 
pleted was all that was necessary to open the door for 
the replacement of steam by electric power on a large 
scale. Few electrical engineers realized, in those days, 
that the cost of the necessary electrical equipment con- 


stituted only a small fraction of the total capital cost 


of steam-railroad electrification. Many other large 
and essential items of expense were not fully appre- 
ciated or understood; for example, the rebuilding of 
tracks, the installation of new signal systems, the ex- 
tensive additions to maintenance facilities, the changes 
in terminal and switching arrangements, elimination 
of telephone interferences, etc. Now the problem is, 
in most cases, how can the necessary return be secured 
for the additional large investment required for elec- 
trification. As matters stand today, generally speak- 
ing, electrification would result in an increase in the 
cost of transportation, he thought, because the addi- 
tional burden of: capital expense cannot be compen- 
sated for by a corresponding decrease in the cost of 
operation and maintenance. However, the use of elec- 
tricity is a most effective means of increasing the 
capacity of the transportation machine, and where this 
applies to the extent of producing additional revenue 
SO as to compensate for the additional investment 
electric operation readily justifies itself. 

N. W. Storer said he did not think anyone could 
with any degree of comprehensiveness or accuracy say 
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what will be the ultimate result of electrification in 
this country. He did not think there was anyone with 
a broad enough vision to comprehend all the advan- 
tages and the things which can be developed from the 
complete electrification of the large systems. One 
reason why there has not been greater electrification 1s 
because the electrical engineer has not been close 
enough to the railway situation—he has seen just one 
part of the problem and sought to solve that part. The 
thing uppermost in his mind was to get a locomotive 
or motor equipment which would handle the traffic 
which the steam locomotive has been doing. That is 
but one part of the problem and the steam-raitroad 
men cannot be blamed for holding back on electrifica- 
tion. In his opinion, the entire methods of operating 
the roads which have grown up around the steam 
locomotive will have to be changed to permit of 
electrification. 

W. P. Potter, in a contributed discussion, said that 
the investment for equipment is undoubtedly the most 
influential factor affecting the advancement of elec- 
trification. Herein exists the duty and the oppor- 
tunity of the electrical and the mechanical engineer. 
A subject of present consequence and of vital impor- 


-tance in the future is the fact that electrification oper- 
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ated from hydraulic power offers the only known 
method of conserving our limited supplies of coal and 
oil. The further development of central distributing 
stations with either fuel or water as their source of 
power will afford the most direct means of conserving 
coal and would develop the use of electricity for 
various industrial purposes. 

George F. Sever dwelt on the necessity of the 
development of water powers for the production of 
electricity and referred to the greatly increasing prices 
of coal and oil. 

George Gibbs in a contributed discussion said that 
there are few railroads which can in these times face 
the very heavy expenditures required for electrifica- 
tion, except to secure immediate and large operating 
economies, either directly or by an increase in the 
capacity of the road, or in the stimulation of new busi- 
ness, any one of which or all taken together producing 
added net revenue sufficient to at least pay fixed 
charges on the new investment. He did not believe 
any general electrification was probable, hut there may 
he some case where the direct savings would be suff- 
cient to justify the expenditure. 

Charles F. Scott offered the following resolution: 


Resolved, That this meeting heartily endorses the inves- 
tigation of the power resources and requirements of the 
North Atlantic Coast region which is advocated by Secretary 
‘Lane, and that the board of directors he requested to consider 
the passage of suitable resolutions and the offering of the 
facilities of the Institute, in support of the project. 


The resolution was unanimously adopted. 

The subject was further discussed by John P. 
Tavlor, John Murphy and A. G. Webster. 

At the afternoon session the paper on “The Elec- 
tromaenetic Theory of the Telenhone Receiver with 
Special Reference to Motional Impedance” by A. EF. 
Kennelly and H. Nukivama was read by Dr. Kennelly. 


The theorv of the telephone receiver offered in this — 


paper is based upon the motional-impedance circle 
which has been published in various chapters during 
the last few vears. The new theory. which is stated 
under definite limitations, 1s a further development. 
taking into account the m.m.f. produced by the vibra- 
tton of the diaphragm in the permanent magnetic field. 
The motional power is shown to be derived partly 
from the testing alternating current and partly from 
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changes in power expended in the magnetic circuit. 
The motional-impedance circle may therefore also be 
regarded as a power circle, with components along 
three different axes of reference. 

This paper was followed by a very extensive ad- 
dress, accompanied by numerous slides and demon- 
strations, on “The Absolute Measurement of the In- 
tensity of Sound,” by A. G. Webster. 

These two subjects were discussed by John B. 
Taylor, T. E. Shea, B. E. Behrend, R. IL. Jones and 
H. W. Osborne. 

There was a dinner at 6 oclock and at its con- 
clusion the following addresses were made: 

Dr. Charles W. Eliot, “University Training for 
engineers’; Prof. Harry Clifford, “Science and the 
Engineer”: Prof. E. B. Wilson, “Mathematics and the 
Engineer”: Dr. A. G. Webster, “The Place of Science 
in Engineering“; B. G. Lamme, “The Engineer and 
the University,” and Dr. Saul Dushman, “Our Mental 
Attitude Towards Scientific Investigation." 


ELECTRICAL MANUFACTURERS’ EXPORT 
ASSOCIATION FORMED. 


— 


To Promote and Take Care of Foreign Business of Non- 
Competitive American Electrical Producers. 


_ The Electrical Manufacturers) Export Association 
of the United States of America was formally organ- 
ized at the Hotel Manhattan, New York City, on 
March 18. A preliminary meeting of the manufactur- 
ers Was held at the University Club, New York City. 
on the evening of Feb. 27. At this meeting a plan for 
the organization of the Electrical Manufacturers’ Ex- 
port Association was outlined by F. E. Watts. A 
committee was appointed to draft the constitution and 
by-laws, and to incorporate such an institution under 
the laws of the State of New York. This was done 
and the constitution and by-laws were adopted at the 
meeting held on March 18. At the same meeting the 
following officers were elected: 

President—F. E. Watts, of F. E. Watts, Inc. 

Vice-president—H. H. Cudmore, of the Argus 
Lamps & Appliance Co. 

Treasurer—D. R. G. Palmer, of the A. A. Wire Co. 

Secretarv—W. B. McCurdy, of the Good Manu- 
facturing Co. 

A board of nine directors, who will act as the gov- 
erning body of the assoctation, also was chosen at this 
meeting. 

This association is for membership only and is 
composed of electrical manufacturers in non-competing 
lines. Its purpose, as stated in the constitution, is as 
follows: 

“(a) Dy co-operative effort to facilitate the ex- 
portation of electrical apparatus, appliances and mate- 
rials, as manufactured by the several members of the 
association from the United States to foreign coun- 
tries. 

“(b) To investigate the commercial conditions in 
foreign countries as affecting trade, to secure all data. 
statistics, samples of competitive goods and prices of 
same, to enable the members of the association to more 
intelligently compete for trade in foreign markets. 

“(c) The protection and perpetuation of trade- 
marks of the members in foreign countries, and the 
maintenance of a line of direct contact and service 
plan from maker to user. 

Over thirty prominent electrical manufacturers are 
already members of the, association, and a number of 
others haye applied for membership. A roster oi 
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manufacturers who are already members 1s being pre- 
pared and will shortly be ready for publication. 

The primary object of the associa\ion 1s to con- 
solidate the export work of the several members, to 
investigate the possibilities of sales, and to develop 
foreign interest in the electrical products of the manu- 
facturers while, on the other hand, giving to the for- 
eign buyer a complete line of electrical products from 
one source so that he may make his purchases with one 
selling agency rather than a great many. 

F. E. Watts, Inc., 30 Church street, New York 
City, has been made the selling representative for the 
individual members of the association, and all sales 
will be conducted through the above organization. 

This company has already established agencies in 
the Scandinavian countries, Holland, France, Italy, 
Roumania, Spain, South Africa, China and Japan, and 
will have its own branches in England, Australia, New 
Zealand, Cuba and Mexico. 

Only the products of the manufacturers of the 
association will be handled by F. E. Watts, Inc., whose 
agencies will actively promote the sale of the goods 
manufactured by the members of the association. 

F. E. Watts, Inc., is organized to handle all credits, 

freight forwarding, investigation of the possibilities of 
the sale of products in various countries, has a legal 
department for the purpose of settling disputes and 
claims, for registering in foreign countries trade- 
marks, copyrights and patents of the various manu- 
factures. 
F. E. Watts will leave in April for a three-month 
trip to European countries for the purpose of making 
a personal investigation of the possibilities of sales of 
the products of the various manufactures and a fur- 
ther development of the agencies already established 
in foreign countries. 


PLANS FOR N. E. L. A. EXHIBIT PRO- 
GRESSING. 


Some Space Still Open But Prompt Action Is Urged by 
Committee. 


_ As announced in previous issues, the Exhibition 
Committee of the National Electric Light Association 
has planned a comprehensive exhibit to be held on the 
Million Dollar Pier, Atlantic City, N. J., coincident 
with the convention of the Association, May 19 and 23. 

The accompanying floor plan shows the layout of 
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exhibit space and its reference to the meeting halls 
where all sessions will be held. Secretary McCon- 
naughy reports that owing to the limited amount of 
space, although it is double the amount used in 
previous years, it will be well for manufacturers who 
wish to exhibit to make application at the earliest 
moment. 

The personnel of the Exhibition Committee is as 
follows: J. W. Perry, chairman, H. W. Johns-Man- 
ville Co.; Charles Blizard, Electric Storage Battery 
Co.; S. E. Doane, National Lamp Works of General 
Electric Co.: F. H. Gale, General Electric Co.; J. F. 
Gilchrist, Federal Sign System (Electric); J. C. 
McQuiston, Westinghouse Companies; John Mustard, 
Wagner Electric Manufacturing Co.; C. L. Peirce, 
Jr., Hubbard & Co., and F. R. White, Baker R. & 
L: Co: 

H. G. McConnaughy, secretary, is maintaining 
headquarters at 1111 Munsey building, Washington, 
D. C., where all communications should be addressed. 


JOBBERS HOLD MEETINGS AT NEW YORK 
AND CHICAGO. 


Central and Atlantic Divisions Elect Officers and Discuss 
Current Events. 


The Electrical Supply Jobbers’ Association held 
three interesting and well attended meetings last week. 
On Tuesday, March 11, the members of the Atlantic 
division held an all-day meeting at the Hotel Commo- 
dore, New York City.. On Wednesday, March 12, the 
Central division held its meeting at the La Salle Hotel, 
Chicago, and the Executive Committee put in a busy 
day at the same headquarters on the following day. 

Routine matters were discussed and reports of 
standing committees received at the meetings of both 
Atlantic and Central divisions. ‘As the reports were 
of an interim nature and for information only, no 
definite action affecting trade relations was taken. One 
of the principal topics at both meetings was that the 
Government should dispose of its surplus stocks in 
such a manner that the market would not be affected. 

The Central division proceeded to an illuminating 
discussion of carrying expense of salesmen, stenog- 
raphers and typists, operating expenses and other inci- 
dentals of overhead. The information thus developed 
indicated the desirability of establishing similar and 
other figures of a concrete nature to be used as a basis 
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for revealing the economy of jobber distribution and 
these will be secured and probably made a feature of 
the summer meeting, which will be held at Hot 
Springs, Va., June 10, 11 and 12, 1919. 

W. 1. Bickford, Iron City Electric Co., Pittsburgh, 
Pa., was elected chairman of the Atlantic division. 
H. T. Hochhausen, Brooklyn Electrical Supply Co., 
Brooklyn, N. Y.; A. M. Little, Mohawk Electrical 
Supply Co., Syracuse, N. Y.; J. V. Garron, Philadel- 
phia Electrical Co., supply department, Philadelphia ; 
F. S. Price, Pettingell- -Andrews Co., Boston; J. G. 
Johanneson, Southern Electric Co., Baltimore, Md., 
and G. W. Provost, Union Electric Co., Pittsburgh, 
were elected members of the Executive Committee. 

W. R. Herstein, Electric Supply Co., Memphis, 
Tenn., was elected chairman of the Central division. 
W. W. Low, Electric Appliance Co., Chicago; G. W. 
Johnston, Mid-West Electric Co., Omaha, Neb.; N. T. 
Harvey, Illinois Electric Co., Chicago; P. Stern, Inter- 
state Electric Co., New Orleans; F. D. Van Winkle, 
Post-Glover Electric Co., Cincinnati, and H. F. 
Thomas, Northwestern Electrical Equipment Co., St. 
Paul, Minn., were elected members of the Executive 
Committee of this division. 

A pleasant feature of the meetings, both at New 
York and Chicago, was the return to active association 
of Thomas M. Debevoise, counsel of the Flectrical 
Supply Jobbers’ Association. Mr. Debevoise has been 
inactive for nearly 17 months as a result of a long 
period of unselfish and unsparing devotion to his 
work. Huis restoration to health and reappearance 
among his friends were signals for many hearty felici- 
tations. 


MANUFACTURERS OF MATERIAL- 
HANDLING MACHINERY FORM. 
ASSOCIATION. 


Technical Studies to Be a Leading Activity—Port and 
Terminal Problems to Receive Particular Attention. 


Following the suggestion of the Department of 
Commerce and the U. S. Shipping Board there has 
been completed the organization of an association of 
manufacturers of machinery for handling materials. 
The suggestion was made by the two government 
agencies because of the need for intensive study of the 
freight handling methods at both railroad and ocean 
terminals. By mobilizing the experience and ability 
of all manufacturers of handling devices in a single 
organization, the Government will not only be able to 
reach this industry in an effective way when it needs 
co-operation, but the industry itself can more effec- 
tively attack the large and difficult problems presented 
at terminals and ports. 

' While the immediate cause for organizing is the 
need for intensive study of the handling of materials 
at terminals, the body will take up the whole field of 
material handling and thus touch every industry. 

' In general the lines of work—technical, educa- 
tional, promotional, ete.—will parallel those of other 
trade associations, but the nature of the problems will 
require more extensive technical committee work than 
is customary in such bodies. In one particular the 
proposed work presents an unusual phase. Since 

material-handling problems are found in every indus- 
try, relations. will be cultivated With existing trade 
associations. ` These organizations will be asked to 
appoint committees “on material handling which will 
meet with corresponding commiuttees.of the -Material 
Handling Machinery Manufacturers’ Association, as 


ELECTRICAL 


REVIEW Vol. 74—No. 12. 
the new association will be called. Thus the material- 
handling problems of the various industries will-come 
before broadly representative committees of material- 
handling experts. Already several of these co-oper- 
ating committees have been arranged for. | 

The active conduct of the association’s work will 
be in the hands, as secretary and manager, of Zenas 
\V. Carter, formerly commissioner of the Associated 
Metal Lath Manufacturers, and previously field secre- 
tary of the Granite Paving Block Manufacturers’ As- 
sociation. The officers of the association are: Presi- 
dent, Calvin Tomkins, formerly commissioner of 
docks, New York City: vice-president, J. A. Shepard; 
treasurer, Lucian C. Brown; directors, Mr. Shepard, 
Mr. Brown, R. W. Scott, F. W. Hall, William Clark, 
J. C. Walter, C. M. Watson and Fred Stadelman. 
Four additional directors are to be chosen when the 
charter membership 1s completed. / 

The following companies have come together in 
the work of forming the organization and are now 
constituting themselves a membership committee to 
complete the charter membership of the association: 

Watson Elevator Co., Edw. F. Terry Mfg. Co.. 
International Conveyor Corp., Rownson, Drew & 
Clydesdale, Inc., New Jersey Foundry & Machine Co., 
Hayward Co., ‘Elwell-Parker Electric Co., Sprague 
Electric Works, Otis Elevator Co., Manning, Maxwell 
& Moore, Inc., Robins Conveying Belt Co., Michener 
Stowage Co., New York City; Shepard Electric Crane 
& Hoist Co., Montour Falls, N. Y.; Brown Portable 
Conveying Machinery Co.; Chicago, Tih: Karry-Lode 
Industrial Truck Co., Long Island City, N. Y.; 
Whiting Foundry Equipment Co., Harvey, IIl ; Well- 
man-Seaver-Morgan Co., Cleveland, Ohio; Alliance 
Machine Co., Alliance, Ohio; Alfred Box & Co., Inc., 
Philadelphia, Pa.; Meade-Morrison Mfg. Co., East 
Boston, Mass. ; Alvey-Ferguson Co., Cincinnati, Ohio; 
Heyl &. Patterson, Inc., Pittsburgh, Pa.; American 
Hoist & Derrick Co., St. Paul, Minn. ; Cleveland Crane 
& Engineering Co., Wickliffe, Ohio; Clyde Iron 
Works, Duluth, Minn. : Ohio Locomotive Crane Co., 


Bucyrus, Ohio: Northern Engineering Co., Detroit. 
Mich.; Electric Controller & Mig. Co., Cleveland, 
Ohio. 


Offices have. been opened at 35 West 39th- street; 
New York City. l 


WISCONSIN ELECTRICAL ASSOCIATION 
TO HOLD ANNUAL CONVENTION. 


‘Interesting Program Arranged for Milwaukee Meeting on- 


March 26 and 27. 


The Wisconsin Electrical Association will hold its 
eleventh annual convention at the Hotel Pfister in 
Milwaukee, Wis., March 26 and 27. This meeting 
will be held in conjunction with the annual meeting 
of the Wisconsin Gas Association and a very attrac- 
tive program has been provided. 

An effort is to be made at this session to create 
more general interest in the street and interurban 
operation. A plan has been suggested wherebv a 
better organization can be provided to look after this 
feature of convention work and it is especially desir- 
able that street and interurban operators be on hand 


. to discuss the plan. 


At the afternoon session on Wednesday, Chester- 
Corey, of the Harris Trust & Savings Bank, Chicago, 
will address the members on “Public Utilities and’ 
Securities.” John S. Allen of the Railroad Commis- 
sion of Wisconsin, will_speakon “The Value of the- 
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Quality of Service,” and George P. Hambrecht, of 


the Wisconsin Industrial Commission will explain the’ 


workings of that body. An informal banquet will be 
given in the evening to the members of both asso- 
ciations. 

The Thursday morning session will be devoted 
entirely to the program of the Electrical Association. 
At this session Frank A. Robbins, Superior Light, 
Water & Power Co. of Superior, Wis., Alfred Alfaker, 
of Chicago, H. L. Andrews of the General Electric 
Co. and A. J. Goedjen, statistician for the Wisconsin 
Public Service Co., Milwaukee, will address the mem- 
bers on various subjects of interest. ‘ 


MINNESOTA ELECTRICAL ASSOCIATION 
HOLDS ANNUAL MEETING. 


Large Gathering at St. Paul Takes Up Problems of Re- 
construction With Vigor. 


The annual convention of the Minnesota Electrical 
Association was held at the Saint Paul Hotel, St. Paul, 
Minn., on March 18-20. This meeting had the largest 
attendance of any convention held by the association 
during the twelve vears’ annual meetings have been 
held by it. The spirit of the meeting was that of 
taking up again in all earnestness the, work that was 
held in abevance during the more pressing business 
of waging war. This spirit of “readjustment” not 
only was shown by the program presented, but also 
by the exhibits. eh ~~ 

The many manufacturers who had exhibits and 

representatives at the convention all expressed the 
opinion that the buying that has not been going on 
must start soon. That the manufacturers and jobbers 
have a high opinion of the buying power of the Twin 
Cities and surroundings is indicated by the number of 
exhibitors. The exhibit embraced all the various lines 
from outdoor substations to precision -electrical 
Instruments, lamp shades to sterilizers and vacuum 
cleaners. The varieties of electrical heating devices 
shown was surprising. 


ANNUAL MEETING. OF WESTERN RED 
CEDAR ASSOCIATION. : 


` The fourteenth annual meeting of the Western Red 
Cedar Association was held at Sandpoint, Idaho, on 
Feb. 20. Reports were presented by the officers who 
Stated that the financial and other affairs of the asso- 
ciation were ‘in good condition. W. M. Leavitt, chair- 
man of the Advertising Committee, reported at length 
Fegarding the publicity campaign conducted in various 
electrical papers, which has been found to give very 
good results. It was decided to continue this cam- 
paign abaut on the same lines as it has been conducted. 
A committee was appointed to’ confer with the mem- 
bers of the Lifetime Post Association. to secure a 
co-operative arrangement whereby a competent man 
would be engaged to look over stocks of posts, piling 
and poles both in the woods and at the different land- 
ings and yards of the member companies so as to give 
suggestions for improving the quality of stock that is 
being- produced and shipped. Some discussion was’ 
indulged in regarding the reduction in rates on ship- 
ments of poles and piling. i F 
The election of the officers for the ensuing vear 
resulted in the choice of the following: President, 
R. G. Jones: vice-president. J. M. Montgomery: direc- 


tors for one year, L. L. Hill, H: J. Seart and E. L? 


Clark. The Þoard of directors met directly after the 
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‘conclusion of the meeting and reappointed J. E. Sea- 


man as secretary and treasurer. 


“ELECTRIFY - YOUR - HOME” 
STARTED, _ 


MOVEMENT 


April 1 to May 15 Set for Campaign for Wiring of Exist- 
. ing and Proposed Houses. 


At a meeting held March 12, in the offices of the 
Society for Electrical Development, Inc., it was the 
prevailing opinion of the attending representatives 
from the individual branches of the industry, so 
spoken for, that a house-wiring campaign was needed 
and would be timely. As briefly mentioned in last 
week's issue, the scope of the campaign includes the 
wiring of houses now built but un-wired, the wiring 
of houses that are contemplated or under construction 
also a drive for the wiring of industrial and commer- 
cial buildings. 

A suitable campaign of this kind is being waged 
by the Cleveland (Ohio) Illuminating Co. The 
company has been co-operating with the contractors 
for some months to promote the business of Wiring 
completed houses. Schenectady, Scranton, Toledo and 
other cities have plans under way or contemplate 
inaugurating immediate campaigns. 

It was shown that it would be better to inaugurate 
the campaign at this time rather than to wait until the 
fall or later, because such a stimulus is needed and 
desired by the industry generally. It was also the 
opinion that no better time could be selected for ap- 
proaching the average house-owner prospect than right 
now. The statement also was made by manufacturer 
representatives that they did not believe there would 
be turther reductions of material prices and that there 
was an uncertainty of labor wages decreasing. It was 
felt, on the contrary, that labor costs would be greater, 
thereby offseting any possible reduction in material 
prices. Another important point brought out was that 
home owners and builders must be shown that they 
will not gain materially by withholding decision to 
wire or build their houses, and this will be a feature 
of the campaign. : i 

House-wiring orders for the most part do nọt 
come into the store or shop unsolicited—the average 
house-wiring prospect must be sold. And the forth- 
coming campaign is built around this fact. . 

The selling and advertising helps for use in the 
campaign comprehend every reasonable requirement, 
One feature is the portfolio which the society will dis- 
tribute and which will contain descriptions of all the 
sales and advertising helps, as well as explaining the 
what, why, when and where of the .campaign—the 
“how to's” in other words. This elaborate portfolia 
will be sent free by the Society upon request. The 
campaign material includes all necessary advertising 
illustrations, printed matter, slides and complete win- 
dow trims. As in previous national campaigns, the 
majority of the material will be supplied free to mem- 
bers of the Society, and to non-members at cost prices. 

The window trim, consisting of three pieces—i. e., 
one cut-out, one poster and one streamer—will. be 
printed in three colors. The lamp companies’ repre- 
sentatives agreed to purchase and distribute window 
trims to their agencies. The representatives of the 
electrical press agreed to aid in every way possible in 
putting over the campaign. Representatives of the 
national electrical organizations and associations also 
are being depended upon to put’ their whole support 
and effort behind the campain og e mory 
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Optimistic Outlook for Future Central-Station Business— 
Utilities Upheld by Business Men — Metermen Organize 


BUSINESS MEN SAY UTILITIES SHOULD 
BE PROTECTED. 


Bangor Chamber of Commerce Urges Study of Condi- 
tions—Finds Majority of Securities Held by Public. 


The appended resolutions, recently adopted by the 
Bangor (Me.) Chamber of Commerce, are of more 
than passing interest as indicative of the public atti- 
tude regarding public utilities and increased costs of 
operation, even in the conservative New England 


section. 
The following are the resolutions adopted by the 
Bangor Chamber of Commerce : : 
Whereas, The Bangor Chamber of Commerce feels 


that the country is facing a grave situation in regard 


to public utilities ; and 7 l 
Whereas, It feels that all citizens are vitally inter- 


ested in the well-being of the public utilities; and 


Whereas, It feels that on its organization and on 


similar organizations throughout this entire country 
rests a grave responsibility in this regard; now, there- 
fore, be it 

Resolved, That the Bangor Chamber of Com- 
merce, realizing that its duty is to study the question, 
both in the state of Maine and elsewhere, desires to 
make known to its members and to the citizens of this 
community the result of its study. 

That as a result of that study the Bangor Chamber 
of Commerce finds that a substantial part of the funds 
of the savings banks is invested in bonds of public 
utilities; that the depositors of mutual savings banks 
are in reality part owners of every such investment ; 
that the same is true of the life-insurance companies, 
both as to investment and ownership; that the present 
and future well-being of every community is directly 
dependent upon the successful running and further 
development of the public utilities operating in its 
locality ; that every such community should be anxious 
to see that the conditions under which such public 
utilities are operating are such as to allow the com- 
panies sufficient revenue to protect properly the public 
from accidents, to keep their lines in good condition to 
render efficient service to the public, to make further 
needed developments, and to guard safely the prop- 
erty ownership of the investing public. 

The Bangor Chamber of Commerce feels that a 
much graver responsibility rests with the public serv- 
ice commissions ; that their sworn duty is to see that 
the public utilities are properly and efficiently run; 
that they are responsible for the credit, continuity and 
general well-being of the public utilites: that every 
public service commission should be upheld and backed 
where it has recognized such responsibility ; that where 
commissions have not so recognized this duty, the 
public should insist that they do. 

The Bangor Chamber of Commerce urges every 
Board of Trade in the state of Maine to start at once 
a study of this question, to urge the National Chamber 


of Commerce at Washington to give space in The 
Nation's Business to this question, to ask the National 
Chamber of Commerce to urge every member of the 
national association to study this question and to make 
known, through publicity in the same channels, the 
result of this study. 

The Bangor Chamber of Commerce also urges the 
Bangor Rotary Club to take this up with its national 
association in the same manner. The Bangor Cham- 
ber of Commerce feels that an intelligent study of this 
question by the business men of the country, with a 
campaign of publicity as to the results of this study, - 
will aid greatly in solving rightly this very grave 
problem. ° 


OIL PUMPING PROVES PROFITABLE LOAD 
FOR TEXAS COMPANY. 


Wichita Falls Electric Co. Supplies Much Power for 
Pumping and Swabbing Oil Wells: 


_ Electric power is being extensively used for oper- 
ating oil well pumps in the Burkburnett field. The 
Wichita Falls (Tex.) Electric Co. extended its power 
transmission line to the new oil-producing field and is 
now supplying more than 40 producing concerns with 
power for pumping their wells. Some of the oil oper- 
ating companies have installed as many as 15 electric 
motors upon as many wells. Electric power is also 
used for “swabbing” the wells and it is to be adopted 
for drilling wells as soon as the necessary equipment 
can be obtained, it is stated. 

F. N. Lawton, general manager of the Wichita 
Falls Electric Co., says the transmission system is 
being extended to various points in the Burkburnett 
tee outside of the Burkburnett townsite, where manv 
pror ae wells are situated. In a recent interview 

_ “The electric power system of pumping and swab- 
bing the wells is proving attractive to oil men because 
ot a? sacle of the method and the decided reliabil- 
ity of such service as a protecti i 
Rae: protection against fire and 

The city council of Burkburnett is strongly recom- 
mending the use of electric power because of th 
elimination of fire hazards. i 

“Burkburnett also is to have a new water supply 
from wells located near the Red River,” said Nir 
Lawton, “and these pumps will be operated by electric 
motors from a line to be extended from the substation 


-at Burkburnett. The substation will be enlarged in 


order to take care of the numerous b ircui 
py will distribute power to the oil fl ee 
“At present the electric method is bein i 
only to wells directly in the townsite, but sree Sl ars 
will be made to extend the service. Burkburnett is 
the only oil pool in Texas, except on the Gulf coast. 
where the use of electric motors for pumpin d 
swabbing has been adopted.” a 
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The Outlook for Central-Station Business 


EBLBGTRICAL REVIEW 


During 1919 


By ERNEST A. EDKINS 


General Manager of Electric Shops, 
Commonwealth Edison Co., Chicago. 


LTHOUGH the year 1919 is only two months 
old, and may, therefore, seem rather too 
young for any safe prediction as to its 

future, it is perhaps’ permissible to 
observe that one-sixth of the year 
has now become a part of the irre- 
vocable past and may be of some 
value in helping us to determine 
what we may expect for the bal- 
ance of the year. 

Abnormally high prices ushered 
in the new year with only a very 
remote prospect of appreciable de- 
clines. There was apparently a 
tendency on the part of retailers to 
postpone purchases as much as pos- 
sible, and this tendency was in some 
measure justified by the rather for- 
bidding conditions with which busi- 
ness was confronted—such, for 
example, as the menace of wide- 
spread labor disturbances, the huge 
stores of materials accumulated by 
the Government, which would 
probably have to be thrown on the market sooner 
or later, the excessive freight rates, and in many 
cases the utter inability of manufacturers, par- 
ticularly in our own industry, to offer lines of new 
goods or even complete lines of old goods. 

On the other hand, however, the record-break- 
ing sales of electrical appliances of every descrip- 
tion during the year 1918 naturally caused central- 
station sales managers, and to a very large extent 
retail electrical dealers in general, to face the new 
year with no little courage and optimism, particu- 
larly as the remarkably heavy sales during the last 
two months of 1918 had practically exhausted 
existing stocks of goods. Reports received from 
a number of central-station sales managers early 
in February indicated an astonishing increase in 
January sales as compared with the sales for the 
same period in 1918, and these men were further 
confirmed in their decision to place liberal orders 
covering at least 60 and go-day requirements, by 
well authenticated information from many other 
sources indicating a strong buying movement in 
electrical appliances throughout the industry. 

There may be here and there a few ultra- 
conservative companies and dealers who still ad- 
here to the wartime policy of pulling in their 
horns, sitting tight, and waiting for something to 
happen ; but these concerns will soon be compelled 
by force of circumstances to adopt more cour- 
ageous policies if they do not wish to be hopelessly 
outdistanced by their more enterprising com- 
petitors. 

Last year there were few central-station com- 
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panies in a position to take on any considerable 
amount of power business, and fewer still who 
were able or willing to negotiate new capital for 
additional line and plant invest- 
ment. With the principal source 
of increased annual gross business 
thus curtailed, the importance of 
going after an increased business 
in the sale of appliances became at 
once apparent. It seems scarcely 
necessary to point out that the wide 
diversity-factor in the use of elec- 
trical appliances makes it entirely 
possible to add a tremendous num- 
ber of appliances to existing lines 
without involving any additional 
expenditures for generating or dis- 
tributing equipment. Those central- 
station companies who realized and 
grasped this opportunity last year 
were handsomely rewarded for 
having the courage of their con- 
victions. 

With no definite prospect of 
early reductions in the cost of apparatus and 
building material, central-station companies will 
undoubtedly be slow this-year to undertake any 
considerable extensions of their properties, so that 
the need for a more intensive development of our 
appliance sales is just as urgent this year as it was 
in 1918, while the outlook for larger and larger 
sales seems even more promising. 

In the welter of changed conditions brought 
about by the late war, there is one economic fact 
which we should not overlook. The large class of 
women who have heretofore been employed as 
laundresses, cooks, maids, etc., are becoming more 
and more disinclined to continue in this line of 
domestic service. The revolt, in fact, has already 
become so widespread as to be a cause of acute 
embarrassment and discomfort to millions of 
households in this country. Perhaps some day we 
shall find women more reconciled to domestic 
work; perhaps some day we shall find labor more 
reconciled to a lower standard of living than it 
now enjoys; but that day at the present moment 
seems very remote and may safely be disregarded 
in any calculations covering the next few years. 

How does this situation affect our business? 
Obviously, it seems that the golden age of elec- 
tricity is about to dawn. There has been much 
visionary talk in the past about “Electricity—the 
universal servant of mankind,” but now it appears 
that we are about to have this dream realized 
beyond the wildest flights of press-agent imagina- 
tion. The great middle-class public of this coun- 
try has reached the end of its patience and the 


471 


472 


limit of its pocketbook in trying to meet the extor- 
‘tionate demands and insolent exactions of domestic 
help. Already the reaction has set in and is signifi- 


cantly reflected in the rapidly increasing demand for | 


all kinds of electrical household labor-saving devices. 
Rather than any longer suffer the irritation and ex- 
travagance of incompetent washerwomen and lazy, 
untrained housemaids, the average woman is deciding 
to solve her domestic problems electrically. Hence, 
the remarkable increase during the last few months in 
the sale of washing machines, grills, percolators, toast- 
ers, ironing machines and other electrical devices de- 
signed to simplify household work. l 
A form of community laundry service is now being 
planned and tried out in several cities. There are also 
movements on foot for the establishment of com- 
munity kitchens in apartment buildings. These move- 
ments are certainly indicative of the economic pressure 
of the servant problem. If servants as a class are 


headed for higher wages and more congenial occupa- 


tions, there is no escaping the conclusion that elec- 
trical appliances must be depended upon very largely 
for the solution of these new working conditions in 
the home. 

At no time in the history of the industry has, there 
been more urgent need for broad vision, liberal sales 
promotion policies and vigorous initiative on the part 
of central-station companies and all other agencies 
engaged in the sale of electrical appliances to the ulti- 
mate consumer, $ 

Last vear a small group of enterprising central- 
‘station sales managers showed what could be accom- 
plished in developing a very large sale of popular 
priced portable lamps. The same splendid opportunity 
exists today in the appliance field; it is staring the 
manufacturers in the face and will undoubtedly be 
recognized by them, some day, sometime, when they 


get ready to see it. 


SHORT COURSE FOR METERMEN BRINGS 
GOOD RESULTS. 


Iowa Metermen Form New Association to Continue 
Work Started at State College. 


In compliance with the requests of a number of 
the central-station companies of Iowa, the engineering 
extension department of Iowa State College at Ames 
recently completed a four-day free course for electric 
meter men. This course was the initial one of its kind 
offered in Iowa, if not in the United States. It 
proved of special interest to employes of those com- 
panies who do not find it possible to provide training 
for meter testers, although there were many plant 
owners among those registered. Thirty-five men, rep- 
resenting nearly as many different companies, were 
registered. . 

The engineering extension department had direct 
charge of the course. Prof. F. D. Paine, of the elec- 
trical engineering department, had charge of the in- 
struction work and he was ably assisted by Prof. A. 
B. Campbell of the engineering extension department, 
and C. C. Crawford. formerly of the meter depart- 
ment of the Upper Iowa Power Co. 

The instructional work consisted of lectures, dis- 
cussions, demonstrations and laboratory work. The 
lectures and discussions were based on a list of ques- 
tions which applied to the construction, operation, 
testing and repair of the important makes of meters. 
‘The laboratory work followed this same plan and the 
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men were able to put into practice the important points 
which they were studying. Rotating standards were 
used throughout the entire course. Special emphasis 
was placed on the benefits of accurate registration, the 
results obtained through good service, and the rela- 
tion of the metermen to the consumer. ; 

In connection with the short courses the different 
manufacturers placed on exhibit the latest types of 
Specialists from these 
companies gave very interesting talks on the devel- 
opment, construction, testing and manufacturing of 
the induction type of meter. The electrical engineer- 
ing department had a historical exhibit showing the 
many stages of development from the lamp-hour 
meters to the present types. 

At the conclusion of the session those in attend- 
ance formed the Iowa Electrical Metermen’s Associa- 
tion. The primary purpose of this organization is to 
continue the work which was begun at this course and 
to place before its members the important features 
relative to the operating, testing and repairing of 
meters and to form a closer relationship with the busi- 
ness and operating part of the central-station business. 

Prof. F. D. Paine of the electrical engineering 
department was elected the first president and George 
T. Gibson of the Gibson Electric Co., Box 408, Des 
Moines, Iowa, was elected to the combined offices of 
vice-president and secretary-treasurer. Committees 
are being appointed to complete the organization. It 
is planned to hold at least annual if not semi-annual 
conventions. 


BOSTON CENTRAL STATION TO AID IN 
HOUSE-WIRING CAMPAIGN. 


A letter recently sent to electrical contractors by 
the sales department of the Boston Edison Co.. pre- 
senting the possibilities of a house-wiring plan on 
monthly payments, has met with sufficiently favorable 
response to warrant the statement that the plan will 
go into effect. | 7 3 

The company’s house-wiring plan, in operation 
nearly 4 years, resulted in wiring 5878 residences at 
a total wiring expense of $577,187.06. 

The company will no longer undertake this plan 
of financing, but the facilities of the sales organization 
will be employed in selling the house-wiring idea and 
getting the prospects in touch with electrical con- 
tractors. . 

The contractors have been asked to file their 
schedule of prices at which they would be willing to 
wire houses, basing their prices on the return of their 
money. in ten monthly payments. This plan seems, 
based on experience, to be as satisfactory as the plan 
of taking contracts for wiring without any time pay- 
ment stipulated. > f f 


The Missouri Senate Committee ‘on’ private cor- 
porations has reported favorably a bill intended to 
settle a question as to the power of the Missouri Pub- 
lic Service Commission -over the rates charged the 


United Railway Co. of St. Louis and the Union Elec- 
tric Light & Power Co. of St. Louis for electric cur- 


rent generated at Keokuk. While members of the 
Commission believe that it now has that power. there 
has been some uncertainty because the current comes 
from another state. Senator Gardner has said that 
he was confident that the Commission could, if the bill 
should become a law, set aside any unjust or unfair 
contracts which St. Louis publicyutilities might have 
made for Keokuk power: | 
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Automatic Spillway Gates — Safety Nozzle— Underground 
Transformer Vaults—Crossing Span—Study of Dielectrics 


AUTOMATIC GATES FOR PROTECTING 
SPILLWAYS. 


Automatic Features Would Prevent Many Washouts of 
Dams and §Spillways. 


The wider use of automatic spillway gates would 
prevent many ot the washouts that have occurred. 
Ordinary spillway gates operated by machinery are 
susceptible to failure due to failure of the machinery 
or the human element controlling it. This is more 
‘likely to be the case where there is much debris to be 
handled, where there are large masses of ice, because 
of the possible damage to mechanisms and distraction 
of human attention to other matters. The great 
advantage of the automatic spillway gate is that it 
acts when wanted and when conditions are such that 
it should operate. It is far less susceptible to dam- 
age also. 

The automatic spillway gate operates under water 
pressure, a force that never fails. The operation of 
a properly designed movable dam of the hinged leaf 
tvpe is more satisfactory than any other form of 
submerged movable dam crest known. The hinge is 
well below the water level and can be readily protected 
from cold and mechanical injuiv. Means of heating, 
usually by steam, are easily applied. Any gate of the 
hinged leaf type opens easily and surely, as the pres- 
sure of water always tends to move the gate to the 
open position. Even when frozen up, the water pres- 
sure behind these gates is able to easily shear the ice 
alone the sides of the gate and open the spillway. 
Some of this type of gate have been in use eleven 
vears without trouble or need of attention, two exam- 
ples of which are the 40-ft. two-hinged gate, 3'% ft. 
high at the Croton Dam, Mich., the other at the Web- 
ber Dam, also in Michigan, this latter being 6o ft. long 
and 5 it. in high. Poth gates are counterweighted and 
motor operated for closing. The automatic Fargo 
gate at Webber Dam is used at times of high flood 
to supplement ten Tainter gates each 20 ft. by 13 ft. 

The automatic gate 1s extremely sensitive. An inch 
rise in the water-level is sufficient to start the gate, 
‘which is completely stable in all positions and only 
opens far enough to discharge an amount of water 
equal to the flood discharge. The balance beams may 
be supported on rollers, and the lower hinges of the 
-gate constructed as knife edge bearings, in order to 
‘diminish the frictional resistance. To support large 
‘spillways gates on knife edge bearings is a somewhat 
novel construction but has been entirely satisfactory. 

Automatic gates also permit of compulsory service, 
when the gates may be moved by hand, either for the 
purpose of letting the water out of the pond or to 
wash out the sill. In such cases the gates are provided 
with horsts, by means of which they can be moved 
at ahy time. Gates of small dimensions are provided 
with a tackle on each lever; on gates of greater dimen- 
sions hoists are mounted on the counter-weight and 


from the connection between counter-weight and sus- 
pension. During the operation of the hoists, the 
counter-weight lies on its supports, while the flap can 
be raised or let down. 

By an adapted displacement of the point of sus- 
pension of the counter-weight, the automatic gates 
can be constructed for the maintenance of different 
water levels. This construction consists of a simple 
archimedian screw and wheel work and can be oper- 
ated by hand as well as electrically from the 
power plant. 


SAFETY AIR NOZZLE FOR USE ROUND 
LIVE APPARATUS. 


Wooden Air Nozzle Reduces Hazards to Persons,-. Appa- 
ratus and Service. 


‘Compressed air is used almost universally for 
cleaning out the rear of switchboard, oil circuit break- 
ers, rotating apparatus such as synchronous motors 
and converters, insulators, etc. This air operates at 


a pressure varying from about 60 to Ioo lb. with an 
average of around 8o lb. probably. 

The air is usually piped by hose to a nozzle, which 
is directed upon the surfaces to be cleaned. 


If the 


Air Nozzle Used by Philadelphia Electric Co. for Cleaning 
Electric Apparatus with Compressed „Ajr. , > 


air nozzle is of iron pipe, as it often is, care must be 
exercised that short-circuits do not occur, or that :the 
operator holding the nozzle does not receive a shock. 
Taping gas pipe is often resorted to, but this is only 
a hit or a miss method. 

The accompanying illustration shows a form of 
nozzle employed by the Philadelphia Electric Co. for 
cleaning electrical apparatus. The illustration is self- 
explanatory. The nozzle is safe and its use does not 
subject the operator, apparatus or service to the 
dangers accompanying short-circuits or shocks. 


CONSIDERATIONS INVOLVING LOCATION 
OF UNDERGROUND TRANSFORMER 
VAULTS. 


Convenience, Safety to Apparatus and Public, Factors to 
Be Considered. 


In laying out underground systems for distribution 
there are many things that may not receive the con- 
sideration their importance warrants. Some are mat- 
ters of convenience, and cost nothing. Transformers 
and 2300-volt apparatus should be installed in vaults, 
and the low-tension junction boxes; in-the manholes. 
In this way there is-less liability jof) burn-outs and less 
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chance of trouble being communicated to the secondary 
network. The mains will also be shorter and less 
conduit will therefore be required between vaults and 
manholes. It is generally necessary, and usually 
preferable, to build two manholes at important street 
intersections in this way overcoming obstructions such 
as gas, water and sewer pipes, car tracks, etc. 

Under the sidewalk will usually be found the most 
convenient location for the transformer vaults, the 
vaults being preferably located on the same side of 
the street as the main conduit. In this way there is 
less liability of damage from flooding, the transform- 
ers can be more easily and quickly moved with less 
interference to and damage from vehicular and pedes- 
trian traffic and cold weather, with ground frozen 
and snow covered is less deleterious. In placing trans- 
former vaults under the sidewalk care should be taken 
that the vault manhole covers finish smooth with the 
sidewalk and offer neither obstruction or slippery 
surface to passers-by. 

Whenever possible it is best to logate the conduit 
5 ft. or so from the curb, in this way keeping the serv- 
ice box covers out of the gutter. If possible the con- 
duit should be located outside of gas and water pipes, 
thus saving troubles due to having to sandwich the 
conduit around the service pipes. 


INTERSTATE POWER SYSTEMS CON- 
NECTED OVER MISSISSIPPI RIVER.. 


Towa, Wisconsin and Illinois Plants Joined by 33,000-Volt 
Line Over River. 


A three-phase power transmission and tie line of 
33.000 volts is being hung across the Mississippi river 
between Prairie du Chien, Wis.. and McGregor, Iowa. 
The west end is anchored on the top of Poimt Ann 
300 ft. above the river at McGregor. In midchannel 
on Bergman's Island a steel tower 125 ft. high has 
been built. The big cable as it extends from the hill- 
top to the tower will span 2500 ft. of channel width. 
Kast of the tower the line is carried over islands 
and sloughs to the Wisconsin mainland south of 
Prairie du Chien, thence over the blutfs. As soon as 
work is completed, which will be in about two weeks, 
southwestern Wisconsin and northeastern lowa towns 
will receive their electric light and power from two 
common sources, the Upper Iowa hydroelectric plant 
at Decorah, [owa, and the big steam plant of the 
Interstate Light & Power Co. at Galena, III. 

The consolidation of electric light and power serv- 
ice in northeastern Jowa and southwestern Wisconsin 
has been in progress for a couple of vears, dating 
hack to the purchase of the McGregor and Monona 
plant from G. S. Donaldson by the Mid-Continental 
Utilities Co. The company has been gradually taking 
over local concerns in Wisconsin and Iowa and a short 
time ago bought the water-power plant on the Upper 
lowa river at Decorah, which for a number of years 
had been supplying some 25 Towa towns. Recently 
the Mid-Continental Utilities Co. re-incorporated un- 
der the name Interstate Light & Power Co. and began 
the construction of a high-tension power transmission 
line from Lancaster, Wis., to Prairie du Chien to 
connect with the Towa system across the Mississippi 
at McGregor. The new system, as soon as consolida- 
tion is entirely completed, will be one of the largest in 
the upper Mississippi Valley. Headquarters will be 
at McGregor. 

Among towns on the line will be Lancaster, Fenni- 
more, Boscobel and Prairie du Chien in Wisconsin, 
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and McGregor, Monona, Postville, Decorah, Calmar., 
Ossian, Waukon, Lansing and Cresco in lowa. 

When the stage of. water in the Upper lowa river 
is good the hydroelectric plant at Decorah will supply 
the system from its two dams. When water power 
becomes inadequate the Galena steam plant will send 
its power over the 200 miles of line to Iowa, supply- 
ing numerous towns and villages, farms, many cream- 
eries, cheese factories, pumping plants and factories 
along the way. 

This extensive system is an excellent example of 
the economic advantages resulting from interconnec- 
tion of steam and water-power systems and their ex- 
pansion into large networks supplying a multitude of 
communities as well as almost innumerable farming 
and industrial customers adjoining the lines. 


DIELECTRICS IN ELECTRIC FIELDS. 


Three lectures delivered in London before the 
Institution of Electrical Engineers by G. L. Adden- 
brooke in February and March covered the following 
ground: The fundamental capacity action of electric 
storage in dielectrics is instantaneous and varies little 
with change of temperature or frequency. It 1s prac- 
tically a constant, characteristic of each pure sub- 
stance. When these constants for a number of ele- 
ments and compounds are plotted on squared paper 
and are compared with the respective densities, and 
atomic weights a definite grouping becomes manifest, 
which seems further to show an additional relation de- 
pending on the position of the substance in the periodic 
table or on valency. These relations are evidently not 
relations between the constants themselves or (K) but 
between the constants, minus the pure ether storage 
of the space occupied by the dielectric, or (K—I). 
There is evidently a relation between (K—I) and the 
specific heats of many substances. There does not 
therefore appear to be much chance of obtaining insu- 
lating materials of lower capacity in the present state 
of our knowledge, except in a very limited degree by 
selection, but on the other hand, the losses and changes 
of capacity with change of frequency which occur in 
dielectrics in steady and alternating fields, appear to 
be due to the presence of small amounts of moisture 
or other electrolyte diffused throughout the dielectric 
and not to an intrinsic property of the material. Sur- 
face leakage losses in alternating fields show closely 
similar effects to those which occur in the body ot 
dielectrics and afford further evidence that moisture 
is the root cause in both cases. The peculiar and sig- 
nificant temperature effects found are also due to the 
presence of moisture and offer a most promising field 
for experiment in further investigations of the fuller 
nature of dielectric actions. The electric energy dis- 
sipated in a good dielectric is expended in heat and 
this heating is due to the presence of small percentages 
ot moisture. The antecedent causes of breakdown 
are, further, purely heat effects due to this presence 
of moisture, until we come to the last phase. The 
losses at moderate pressures, due to this presence of 
moisture, increase as the pressure 1s raised, and lead 
directly to breakdown. Their character at moderate 
presures may be made an index to the probable break- 
down strength of insulating materials and their gen- 
eral behavior under working conditions. By proper 
preliminary research it appears probable that for anv 
given insulator, data can be obtained bv means of 
which the percentage of moisture in that particular 
material can be found bv purely electrical measure- 
ments. 
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Croft Begins New Series of Articles on Conduit Measure- 
ments—Financing Installment Plan for Wiring Old Houses 


MAKING MEASUREMENTS FOR FITTING 
CONDUIT. 


Laying Out, Cutting, Threading and Assembling Conduit 
Work in the Shop—Good Fit and Economy of 
Material Requires Accurate Measurement. 


3Y TERRELL CROFT. 


[This is the first of three articles discussing methods of 
accurately measuring and laying out conduit work. These 
articles fit in with several series of articles on conduit 
construction by this well known writer that have appeared in 
ELECTRICAL Review within the last 15 months as follows: 
“Methods of Bending Conduit,’—7 articles in issues of Jan. 
12 to Feb. 23, 1918; “Some Comments on Conduit Benders,” 
—4 articles in issues of April 27 to May 18, 1918; “Bending 
Racks and Roll Benders jor Large Conduit and Pipe,’—5 


articles in issues of June 22 to July 20, 1918; “A Few Facts 
About Conduit Fishing, —1 articles in issues of Aug. XA to 
Oct. 5, 1918; “Attaching Conductors to Fishing Wires and 


Pulling-in Lines, —3 articles in issues of Jan. 11 to 25, 1919. 
In view of the steady increase in conduit construction, elec- 
trical contractors and wiremen will find these series of 
articles of considerable value. ] 


A Working Sketch Is Often Desirable When Cut- 
ting Conduit for a complicated installation. Such a 
sketch, which should, if possible, be drawn to scale, 
can be made from the plans and drawings furnished 
for the work or from a verbal description of what is 
wanted, which is given by the individual who requires 
the work. Then after the conduit has been cut and 
bent to satisfy the dimensions of the sketch, the 
erector may be certain that it can be assembled readily 
on the job to form the complete installation. 

Conduit May Be Cut and Threaded to Fit at the 
Shop before being taken to the job. This procedure 
will prove particularly convenient and economical 
where the work “repeats,” that is, where, as often 
occurs in modern office and industrial buildings, an 
installation in one section is an exact duplicate of 
that in a number of others. Certain of the larger 
contractors are following this general practice and are 
making up parts or units of conduit installations and 
sending them assembled to the job. In making the 
measurements required for fitting conduit, there are 
a number of practices which may be utilized effec- 
tively, both to insure accuracy of fitting and to prevent 
waste of material. These methods will ve described 
in following paragraphs. 

The Distance Threaded Conduit Enters Screw 
Fittings varies somewhat with the make of fitting and 
with the actual diameter of the tube. The tube may 
not be exactly the nominal diameter specified in the 
manufacturers’ tables. Fig. 1 and Table I indicate 
the probable fair average values. The values of Table 
I are based on the assumption that the length of 
thread on the conduit end corresponds with that 
shown in the tables of standard pipe threads. The 
end of the conduit should not be threaded for too 
great a distance, because if it is it will turn too far 
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into the fitting. Thus, in connecting a tube into a 
fitting, it should be screwed into place securely. But 
it should not be forced, because if it is a strain may 
be induced in the casting which will immediately or 
ultimately cause it to crack. 

For example, refer to Table I; the distance S 
(Fig. 1) which a t-in. pipe will extend into a fitting 
will, on the average, be about 9/16 in. 


TABLE [—SHOWING AVERAGE LENGTH OF THREADED CONDUIT 
W H1cH Is SCREWED INTO FITTINGS. 


All dimensions are in inches. Dimensions given are 
averages. Some variations, due to imperfect tapping and 
threading, may be expected. 


Fig. 1.—Length of Threaded Conduit Extending Into Fitting. 


D S S 
Nominal Length Nominal Length 
Diameter of Screwed Into Diameter of Screwed Into 
Conduit Fitting Conduit Fitting 
1/8 1/4 3-1/2 1-1/16 
1/4 5/16 4 1-1/16 
3/8 3/8 4-1/2 1-1/8 
1/2 7/16 5 1-3/16 
3/4 1/2 6 1-1/4 
1 9/16 7 1-1/4 
1-1/4 5/8 8 1-5/16 
1-1/2 5/8 9 1-3/8 
2 11/16 10 1-1/2 
at E 12 1-5/8 


In Taking the Measurement for a Length of Con- 
duit to Connect Two Fittings (Figs. 2 and 3) the 
procedure is as follows: First obtain the distance M 
between the centers of the fittings which the conduit 


: t 
Fig. 2.—Finding the Length of Conduit Required Between Two 
Fittings. 


is to connect. Second, make allowance for the length 
occupied by the fittings | and by the nreaded end - 
the pipe wR extends( (into RICE 
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and 3) M represents the distance between centers of- 


the fittings which are to be connected; N shows the 


actual length of the conduit or nipple required. . To - 


obtain the actual length N subtract from M the sum 
of the distances F, and F, from the center to the 
face of each fitting and add twice the distance S 
(Table I) which the conduit will enter the fitting. 


Fig. 3.—Showing How to Obtain Length of Nipple Where a 
Number of Similar Fittings Are Spaced Equidistantly 
Along a Run. i 


For example, if the distance M in Fig. 4 is 4 ft., 
the distance F, is 21⁄4 in., and the distance F, is 1% 
in., what will be the length N of a %4-in. conduit nip- 
ple to extend between these two fittings? The solu- 
tion is found as follows: The sum of F, + F, = 
2⁄2 + 1⁄4 = 4 in. Subtracting this from the distance 


Fig. 4.—Example in Finding Length of a Connecting Conduit. 


M. between centers, gives the distance between faces 
of the fittings, thus: 4 ft. or 48 in. — 4 in. = 44 in. 
Now add twice the distance S, which from Table I 
for’%-ih. conduit’ is 7/16 in., thus: 7/16 + 7/16 = 
146 or 7/8. Then, 44 in: + 7/8 in. = 44-7/8 in., 
whichis the length’ N required. | | 
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NATIONAL INSPECTORS ASSOCIATION 
ANNOUNCES PLANS FOR ANNUAL 
aa, CONVENTION, 


N, 
ee 


Entire Electrical Industry to Be Represented at Fall 
Meeting in Springfield, Mass. 


At a recent conference of several members of the 
National Association of Electrical Inspectors in Phila- 
delphia it was decided to hold the next convention in- 
the- Municipal building, Springfield, Mass., Oct. 13 
and 14. This decision is the result of the enterprise 
ot the Chamber of Commerce of Springfield which has 
earned the title of the “Convention City of New | 
England” for that city. a | E 

' Thomas H. Day, past president of the association, 


ELECTRICAL REVIEW 


Vol. 74—-No, 12. 


was appointed chairman of the committee of arrange- 


ments. The following have been appointed as the 
other members of this committee: Andrew A. Moffitt, 
42 Weybossett street, Providence, R. I.; Charles M. 
Tait, 524 Choristine building, Montreal, Que.; R. M. 
Nesbitt, Bullitt building, Philadelphia, Pa.; William P. 
Briggs, Municipal building, New Bedford, Mass. ; 
Allen W. Hopkins, 545 Dickenson street, Springfield, 
Mass.; James J. Hayes, gi Butler street, Springfield, 
Mass.; Milton S. Nettleton, 98 Hobart street, New 
Haven, Conn.; W. S. Francis, City Hall, Pittsfield, 
Mass.; Margaret Dorcas Day, secretary, 59 Deerfield 
avenue, Hartford, Conn. 

Mr. Day has announced as the slogan of the con- 
vention, “Meet Us in the Mahogany Room,” which 
is derived from the name of the rooms in which the 
meetings will be held. The convention will be of in- 
terest to the entire electrical industry, contractors, 
wiremen, central stations, manufacturers, fire under- 
writers and municipal inspectors having equal oppor- 
tunity in representation and in the discussions. Any 
of these interests, desiring to be placed on the mailing 
list in order that further information may be sent to 
them, should send their addresses to the secretary or 
to the. member of the committee of arrangements in 
their territory. Suggestions for subjects of discus- 
sion may be submitted to Washington Devereux, 800 
Bullitt building, Philadelphia, Pa., president of the 
Association, prior to June 1. 


FINANCING TIME-PAYMENT PLANS FOR 
WIRING CONTRACTS. 


Event cf Proposed House-Wiring Campaign Lends 
Importance to This Subject... . 2. 


This has been rightly termed an era of installment. 
and rental plans. It has often been said that anything: 
may be sold nowadays on either of theée plais and: 
events seem to bear out this statement. Real estate: 
homes, talking machines, furniture, sewing machines,. 
many electrical appliances, etc., all have been sold and. 
exploited along these lines and have received consider- 
able stimulus therefrom. And this is not because the 
purchasers have not the ready cash with which to pay. 
for these articles but is due chiefly to the fact that a: 
sort of installment fad has developed among the ma-: 
jority of purchasers. 7. 

In many cases wiring contracts for existing build- 


ings have: been taken on the installment or time-. 


payment plan, but. these cases have. been contined 
chiefly to places where the work was done by the cen-- 
tral-station company or where the contractor has been 
supported by the central station in special campaigns. 
In comparatively few instances have- the. individual: 
contractors or their associations undertaken the financ- 
ing themselves. The proposed “National “House-: 
Wiring Campaign,” which is to take placefrom April 1° 
to. May 15 this year, and the prevailing condition in 
building activities makes this a particularly auspicious’ 
time for contractors and contractor organizations,’ 
where central-station support cannot be: secured; to: 


consider this question. ERA Te 
The principal objection which has been ‘advanced ` 


to this plan for wiring contracts is that in case of 
failure 
tractor has no recourse such as can’ be had by the 
removal of articles of furniture, etc." This objection, 
however, is exaggerated, for the-proportion of such 
failures has been found to be,,very, small,. especially 
where a practice has, been made of investigating credit 


to pay .on the: part of the customer tthe con-* 
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before accepting the contract. Proof of this lack of 
failures is evidenced by the fact that even with remov- 
able articles, companies could not afford to carry on 
the extensive business which many of them do, for the 
removal of such articles, once they have been used, 
means a considerable loss. On the contrary, the elec- 
trical contractor has a decided advantage in that he is 
dealing with a property owner, while these other firms 
often contract with parties having no financial respon- 
sibilities whatever. 

Few contractors, however, are able or care to un- 
dertake the financing of such a campaign unassisted. 
In cases where the aid of the central station cannot be 
secured, the logical place to look for-such help is from 
a bank or investment concern. A brief review of the 
methods of securing this help, therefore, may be of 
interest to many contractors. 

The proposition may be handled by either the indi- 
vidual contractor or an association in one of two ways, 
both of which permit of variations. The first and more 
logical way is for thé contractor to borrow the neces- 
sary funds from the bank, using the contracts as col- 
lateral. The second procedure is to sell the contract 
to the bank at a discount. 

As was stated, the first way is the better and more 
businesslike method but necessitates a certain financial 
standing with the bank, which, unfortunately, many 
contractors do not.have. In passing, it might be stated 
that this is due in the majority of cases to negligence 
on the part of the contractor rather than his financial 
condition. In this.instance, the contractor borrows 
only enough to cover the cost of the job and receives 
his pay in specified installments from the customer. 
One advantage possessed by this plan is that it neces- 
sitates a certain number of calls at the contractor's 
place of business and if.he operates a store in connec- 
tion with his contracting business the possibilities of 
further sales of appliances, etc., to the customer are 
greatly increased. sà 

The second plan of selling the contract direct to 
the bank offers special advantages to contractor or- 
ganizations and to contractors who have not the neces- 
sary office ferce to carry out the first plan and whose 
business will not be improved by the additional calls 
of customers. Some difficulty may be encountered in 
getting banks to accept this plan although it is being 
carried on successfully by one organization at the 
present time—the Commercial Contractors’ Associa- 
tion of Chicago. This plan permits of several varia- 
tions and is much better suited for organizations than 
for individuals, for besides offering much better pros- 
pects to the bank if promoted by an association, it 
‘serves to increase the value of the association to ‘its 
members. oo 3 nip SO. 

In this method the contracts are assigned by the 
contractor to the bank and are purchased at a certain 
discount. Arrangements may be made whereby the 
bank assumes all responsibility for the contract and 
makes the collections or the contractor takes the re- 
sponsibility and makes collections or a combination of 
both of these. As was stated, it is often desirable for 
the. contractor to have the customer make calls at his 
store, and on the other hand. the repeated visits of the 
customers offer many advantages to the bank. 

The contracts in this method usually carry with 
them lien rights to the property which adds a certain 
security to them. They may be made out either as 
interest bearing or on a straight discount basis. Of 


these the former is preferable, for while the interest. 


charges may. be confusing to the customer, both. the 
customer and the contractor gain financially and as 
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interest notes are negotiable, they are much more 


acceptable to the bank. 

In any event, it behooves the contractor or local 
association to make some such financial arrangements 
as soon as possible and to stimulate their house-wiring 


‘business during the national campaign by the addition 
of a time-payment plan. 


ADVERTISING SLOGAN PROMOTES BUILD- 
ING RESUMPTION. | 


To encourage the immediate resumption of build- 
ing activities the Portland Cement Association has 
prepared a number of copper electrotypes similar to 
the one illustrated herewith. These electrotypes bear 
the slogan “Build Now” and are intended to be repro- 


Slogan Being Distributed by Portland Cement Association to 
Promote Building Activities. 


duced on the stationery etc. of contractors and others 
interested in promoting construction work. 

They will be furnished free upon application to 
any of the district offices of the Portland Cement 
Association which are located in all the larger cities 
or to J. W. Collins, business representative of the 
Illinois State Association of Electrical Contractors 
and Dealers Association, 179 West Washington street, 
Chicago. - i 


CONNECTICUT VALLEY CONTRACTORS 
TO ORGANIZE SECTION. 


There will be an organization meeting of the Con- 
necticut Valley district of the Massachusetts State 
Association of Electrical Contractors and Dealers in 
the building of United Electric Light & Power Co. at 
Springfield, Mass., March 26. The members of the 
Worcester district of the Association will attend the 
meeting in a body to assist in the organization of the 
new section. 

At a recent meeting of the Boston district of this 
Association, J. P. Ryan, treasurer of the Building 
Trades Employers’ Association of New York City ex- 
plained in detail the working of this organization, 
what they have accomplished. and how it has been ac- 
complished since its origin in 1903. As many mem- 
bers of the Baston district already belong to the Bos- 
ton branch of the association and. many others are con- 
templating membership the meetings proved very in- 
teresting. S 


WISCONSIN STATE CONTRACTORS TO 
HOLD ANNUAL CONVENTION. 


The Wisconsin State Association of Electrical Con- 
tractors and Dealers will hold its annual convention 
at the Hotel Pfister, Milwaukee, Wis., March 24 to 28. 
An interesting program has been arranged for this oc- 
casion which will include a number of prominent 
speakers. Requests for reservations should be ad- 
dressed to J. A. Piepkorn, 108 Sycamore street, Mil- 
waukee.. © ~ l A gle ' 
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QUESTIONS AND ANSWERS 


ell readers are invited to submit questions and answers 
to this department. Anonymous commimications will not be 
considered, Questions should relate to electrical matters of 
any kind, Answers contributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, if possible. to 301 
words. Payment will be made for all answers published. 


Questions. 

No. 457.—Hicu-Sreep GRINDER —We wish to run an 
internal grinder at a circumferential speed of 5000 ft. per 
minute. As the wheel is only 2 in. in diameter, it would have 
to run about 10.000 r.p.m. What is the most practical way 
of vetting this speed ?—-H. D., Detroit, Mich. 


No. 458.—PrENALTY FoR Low Powekr-Facror.—Where a 
power contract with a central station includes a penalty for 
low power-factor what means are commonly used to check 
up on what the average power-factor actually is? Do any 
power companies make an ‘annual or semi-annual survey 
of their power customers, or at least the larger ones ?- - 
S. W. Q. Allentown, Pa. 

Xo. 459 —Licurinc FoR BEAMED Dixixg-Room CE- 
INGs.—-In quite a number of apartments that we wired several 
vears ago | find that the lights installed on the beamed veil- 
ings of the dining rooms are seldom or never used. Usually 
these consisted of four rosettes at the intersections of the 
beams around a central rectangular panel, each outlet being 
equipped with a socket husk. Is the non-use of these lights 
due to decreasing popularity or fashion, or is there something 
about the installation that can be improved to make these 
lights more useful? Before ceasing to recommend wiring 
for such lights we should like to hear some opinions on this 
subject.—F. T. B.. Milwaukee, Wis. 


Ne. 460.—-Rarns INSTEAD OF TROLLEY WIRES FOR TRAVELING 
(rANES.—I should like to know what experience is obtained 
from using light but fairly rigid contact rails in place of 
trolley wires for a traveling crane of large lifting capacity. 
Has this scheme been used to any extent? What method of 
supporting is used for the rails? Is it better to use sliding 
contact shoes or trolley wheels ?—T. N. J., Akron, Ohio. 


Answers. 
: No. 493.—SERIES STREET-LIGHTING SystEMs.—Recently | 
heard of a scheme for running series street lighting circuits 
without a constant-current regulator, Lut using a transformer 
of special type at each lamp post. What advantage, if any, 
does this latter system possess? Has it been tried out and. 
if so, with what results ?—M. D. E.. Denver, Colo. 


[Answer 4 published in Feb. 22 


issue of 
ELECTRICAL REVIEW. | 


Answer B.—The svstem described ts used for the 
new street-lighting circuits of Milwaukee, Wis. The 
central-station company's three-phase four-wire dis- 
tribution network is tapved at various district centers 
through single-phase transformers with adjusting taps 
to vary the secondary voltage within certain limits 
for different numbers of lamps. The secondary cir- 
cuit is a series circuit that runs past the lamp posts 
and feeds the jamps through special series or current 
transformers that are buried at the foot of the post. 
The ‘lamp circuits thus constitute tertiary circuits of 
low voltage. One advantage is that no high voltage is 
carried into the post, thus insuring safety. The light- 
ing circuits are entirely free of constant-current 
transformers or regulators and their numerous 
troubles. If a lamp burns out or is removed from the 
circuit, the current in the series circuit is not appre- 
clably affected. No substation building or operators 
are required, as the lighting circuit is tapped off 
through outdoor equipment installed on poles in the 
alleys, an automatic time switch throwing the circuit 
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en and off. This svstem has given no trouble since 
it was first introduced nearly three years ago. It is 
also used in some other cities in which the series trans- 
formers are sometimes placed in an enlargement of 
the lower part of the post so as to be accessible in 
case of trouble.—L. P. T.. Milwaukee. Wis. 


«Inswer C.—There are several different types of 
pole-tvpe transformers now being used for purposes 
of current regulation on series lighting circuits. The 
installation of these devices has increased greatly in 
the last few vears, dne to the greater use of electricity 
for lighting in the suburban and country districts, and 
more especially in those districts in which a constant- 
current series lighting system has to be supplied from 
a constant-petential source. Practically all of the 
devices on the market contemplate the maintenance 
of a constant current in a circuit which is fed from 
constant-potential systems such as run through the 
suburban and country districts. 

One such device makes use of an unsaturated high- 
reactance coil working in conjunction with saturated 
low-reactance coil, the apparatus being popularly 
known as the “phase displacement” type. since by the 
application of this principle the current is maintained 
substantially constant over the practical range of 
allowable outages. As shown in the accompanying 
curve, the current does not vary more than 2 or 3'% 
between full load and 25% outage. Above the 
latter figure. however, the current curve droops con- 
siderably. It is assumed that whenever the outages 
reach the neighborhood of 25% immediate inspection 
will be made and new lamps installed. 

Another form of apparatus differs radically from 
the above, in that by the use of a moving coil in a 
transformer mounted on the poles, the current is 
theoretically maintained constant, no matter what the 
outage of the circuit being supplied is. In such a 
device, one coil is stationary and mounted on the 
core of a small transformer, while a second coil 
mounted on the same core member is allowed to move 
with respect to the fixed coil, the force utilized being 
the mutual repulsion between the coils that is normally 
employed in a current transformer. The clearance 
of the movable coil is necessarily large, however, due 
to the requirement that it must move about a pivot and 
through an angle which is sometimes equal to 45° 
or more. This is, of course, productive of a large 
leakage of fux and one type of moving-coil trans- 
former seeks to obviate this through the moving of 
the portion of the core which the moving coil sur- 
rounds, at the same time that the coil itself moves. 

Still a third kind of pole-type regulator seeks to 
maintain constant current by suitably adding enough 
inductive drop to the system, so that although a 
decreased resistance is obtained due to the outage 
of a light, or a number of lights, the addition of the 
inductive drop to this latter quantity corrects the 
voltage to such an extent that the desired current 
regulation is obtained. This inductance is shunted 
around each individual lamp and, upon the outage of 
the lamp, the inductance across it is placed in circuit 
and- when added vectorially to the resistance drop 
(relatively negative when the light is out) swings the 
voltage to the proper position and magnitude to main- 
tain.the current in the circuit constant. 

The principal advantage by the use of these indi- 
vidual pole-tvype regulators over the old constant- 
current regulator of large capacity, which was placed 
in the central station and controlled a relatively Jong 
circuit, is that of flexibility. A satisfactory constant- 
current circuit may (be obtained) from any constant- 
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potential system of distribution and this is a great 
boon in the suburban and country districts. More- 
over, Where only a small percentage of the customers 
served by a power company desire constant current 


Maarmum current vara- 
Tion between full load 
ana 25% outage 


Current 


25 
Outages ~- percent 


Regulation Curve of Phase-Displacement Type of Transformer. 


the cost of installation does not warrant equipping the 
central station with a large-capacity regulator for the 
entire system.—A. A. B., Pittsburgh, Pa. 


No. 495.—Rates FoR ELECTRIC SERVICE DURING CONSTRUC- 
TIoN.—There are a large number of electrically driven con- 
struction devices which are only used temporarily during the 
course of construction or remodeling of buildings. Such 
apparatus includes hoists, floor polishers, small portable 
pumps, concrete mixers, etc. As they are only used for a 
short time, and usually by different contractors, considerable 
trouble has been experienced in establishing a detinite 
equitable rate of charging for the service which they use. 
The installation of meters in such cases has been found un- 
satisfactory, as they are very liable to injury, and the total 
consumption of the apparatus is often less than the cost of 
installing the meter. Will some readers explain the methods 
by which a flat-rate charge may be drawn up and also the 
methods followed in charging for service connections where 
such are necessary 7—H. J. W.. Kokomo, Ind. 


The present tendency in rate-making is to discard 
estimated bills and flat-rate systems in charges for 
energy consumption. This attitude is encouraged by 
various state utility commissions. Any charge not 
based on a meter reading is likely to bring up the 
question of discrimination. A portable main line 
switch and meter mounted in a box and provided with 
a lock will eliminate injury to meters and furnishes 
a convenient method of handling these jobs. The 
charge for current should be'figured at the same rate 
as similar business of a permanent nature.—W. H. K., 
Evanston, III. 


No. 456.—“Fietptess” Motor.—I was called on to look 
over a newly rebuilt 10-hp., shuntwound, 110-volt direct-cur- 
rent motor which had been recently installed and was not 
giving satisfactory service. While working on the machine. 
J found it was running with one side of the field coil wind- 
ing open. Not having a voltmeter handy, I disconnected the 
other connection between that coil and the next, thinking pos- 
sibly the field winding was grounded in one of the four field 
coils. I continued to disconnect the field coils, one from the 
other, each time trying the motor until I had all the four 
field coils disconnected and the machine showed no bad 
effects whatever, but continued to run an &-hp. pump to 
which it was belted just as well as if the field coils were 
connected. This motor was bought for and is stamped 650 
r.p.m., constant speed, but runs at nearly 1500 under load and 
makes over 200 if belt comes off. Name plate is stamped 
“R hp. open” “10 hp. closed.” The machine is supposed to he 
a type CQ General Electric. Why will this motor develop 
nearly full horsepower with all field windings open? Why 
does it run at excessive speed? Why does it run away when 
belt comes off? What does “open” and “closed” refer to?— 
F. G. H., Hairston, Ala. 
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Answer A.—lf this motor is really stamped: 8 hp. 
open, 10 hp. closed, there must be given on the name 
plate of the motor the time for which the 10 hp. can 
be developed, as it is utterly impossible that a machine 
which gives & hp. continuously as an open motor, 
could give when enclosed 10 hp. also continuously 
without dangerous overheating. The reverse (10 hp. 
open, 8 hp. enclosed) would be more likely. Closed 
simply means that the openings in the brackets of the 
motor are closed to protect it against injury. 

This motor has a very high remanence in the iron 
part so that even with all the excitation from the field 
coils removed enough magnetism is retained to create 
a field strong enough to give a fair performance. Of 
course, the field is weaker than when the field windings 
are connected, and this accounts for the extremely 


‘high speed under no load, i.e., over 2000 r.p.m. But 


as the normal speed of the motor is 650, which is 
rather low for a motor of 8 hp., the resistance of the 
armature is intrinsically high, so that under load the 
voltage drop in the armature is considerable, which 
makes the speed drop from 2000 to r509. It is doubt- 
ful, however, if the motor develops really only 8 hp. 
at 1500 r.p.m., because a pump requires an energy 
almost in proportion to its speed, so that either at 1500 
the energy taken by the motor from the line is more 
than double the normal output, or at 650 r.p.m. the 
pump does not require 8 hp., which is more likely 
because otherwise at 1500 r.p.m. with the weak held 
the sparking at the brushes would be very bad, which 
is not mentioned in the question, however. The 
proper connection of the held winding will very likely 
put matters right.—H. A.. Pittsburgh, Pa. 

eluswer B.—.\s it is impossible for a motor to 
run without excitation it is probable that the machine 
in question is not a shunt wound machine at all but is 
compounded. As the excessive speed, especially at 
“no load.” is a series characteristic there may be an 
open in the shunt winding, or part of this winding 
may be incorrectly connected and be neutralizing the 
other part in which case the machine will run as a 
straight “series” motor. As the motor has just been 
rebuilt it may be that such a mistake has been made. 
The fact that the motor being marked “constant 
speed” would point to its being compound wound. 
The motor is possibly of special design to run as 
either compound or series and 1s now running with the 
shunt open and ts operating an 8-hp. pump, which is 
its full load for this connection. Compounded, it 
would give the second rating of 10 hp.—J. S., Cum- 
berland, D. C.. Canada. 

Answer C.—If the brushes of a motor are given 
a lead. it is possible for the motor to run without any 
field excitation other than that furnished by the arma- 
ture, but because of the brushes being set leading in 
place of lagging there will be excessive sparking. The 
speed of a motor is determined by the strength of its 
held magnetism, the speed being higher for a weak 
held than for a strong one. This would account for 
the higher speed when there 1s no load on the motor, 
since the small armature current produces a weak 
held. The open and closed rating on the name plate 
is probably accounted for by the fact that some types 
of motors are used with dust shields on the ends. As 
the ventilation is poor under these conditions the 
motor must be given a lower rating than when oper- 
ated open without the shields. It would be interesting 
to know whether it was found that the direction of 
rotation of the motor was reversed after the field was 
reconnected or whether the brushes had been set in 
the wrong position.—H.(S, Ry-Wahpeton, N. Dak. 
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Unique Pipe-Threading Tool Set—British Electric Trucks 
— Triple Light Distribution from Unit— Renewable Fuse 


New Beaver Pipe-Threading Tool 
With Separate Die Units. 


The Borden Co., Warren, Ohio, man- 
ufacturer of the well known Beaver 
easy working die stocks and square-end 
pipe cutters, has brought out a new 
pipe-threading device known as the No. 
3 Beaver Junior. 

This little tool is built on the unit 
plan to thread 1%, 14, 3, V2, 34 and 
l-in. pipe. It can be purchased com- 
plete or the units can be bought sepa- 
rately. 

The new tool consists of a ratchet 
handle and separate die heads to thread 
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No. 3 Beaver Junior Pipe-Threader With 
Separate Die-Head Units. 


each size of pipe. The whole outfit is 
attractively finished and packed in a 
convenient wooden case. It makes an 
ideal tool for use about the home as 
well as a very practical tool for the 
workshop. 

In keeping with the high quality of 
other Beaver tools, the new tool pos- 
sesses certain unique and valuable me- 
chanical features. For instance, the 
ratchet mechanism is entirely encased 
so that it is impossible for dirt or grease 
to accumulate and retard the action of 
the tool; this is an important advantage. 
The addition of the l-in. size to the 
range is another advantage which will 
be greatly appreciated by the trade. 


New British Industrial Truck. 


It is expected that industrial elec- 
tric tractors and trucks will be much 
more generally used in British ware- 
houses and factories in the future as 
a measure making for increased efh- 
ciency and to facilitate the handling 
of materials. In anticipation of this 
demand the British Electric Vehicles, 
Ltd., of Southport, England, has in- 
troduced a new one-ton truck.for such 
service. 

The specifications given. for this 
truck are similar in many respects to 
our standard American designs. It 
has a loading space 6 ft. by 3 ft. l in., 
the platform being 1 ft. 8% in. from 
the ground. The speed on the level 
is 6 to 7 miles per hour, and the rated 
mileage per battery charge is 20 to 25 
miles on the level. The battery con- 
sists of fourteen 25-volt cells of the 
chloride “Ironclad” pattern, with a 
capacity of 193 amp. The charging 
rate is 25 to 40 volts. 10 amp., and 
boosting charges can be given up to 
50 amp. when necessary. The vehicle 
is fitted with three speeds in cither 


direction, and a bell push is attached 
to the controller handle. The trans- 
mission is by chains from both mo- 
tors to the rear wheels. The brake, 
which is of the external expanding 
pattern to both rear wheels, is oper- 
ated by a foot pedal, and is normally 
in the “on” position. A switch is im- 
terlocked with the brake, cutting off 
the current when the brake is on, 
and vice versa. 


Livingston “Economy” Light for 
Interior Lighting. 


An interior lighting unit with several 
unique features has been placed on the 
narket by J. Livingston & Co., Inc., 
Grand Central Terminal, New York 
City. It is known by the trade name 


“Livingston Economy Light,” it being, 


contended by its makers that its use ts 
economical both of money and of eve- 
sight. The upper reflector is made of 
porcelain-enameled steel. the lower 
bowl is of an opal glass known as 
Celestialite. This diffuses the light 
that passes downward through it, while 
also reflecting part of the light to the 
outer surface of the large reflector. 


The major portion of the light is re- 
flected upward by the large reflector 


Unique Lighting Unit Which Has Three 
Kinds of Light Distribution. 


toward the ceiling. Thus the unit gives 
three kinds of light distribution, two of 
which are indirect and one direct. 
This unit, on which patents are pend- 
ing, is the invention of P. W. Mathieu, 
manager of the Livingston organiza- 
tion. It has a pleasing outline and is 


easily cleaned, and is furnished, either 
plain or decorated, for Mazda C lamps 
ranging from 75 to 500-watt sizes. Its 
design has been worked out to prac- 
tically eliminate glare and at the same 
time to give a high efficiency of illumi- 
nation. It can be used in a variety of 
interiors, the size and decoration being 
selected to suit the individual require- 
ments. 


Pierce Ferrule and Knife-Blade 
Renewable Fuses. 


In these days of big quantity pro- 
duction attended by heavy investments 
in machinery and equipment, it is vital- 
ly necessary to keep power lines in con- 


Pierce. Knife-Blade 
Opened to Show Internal Construction. . 


Renewable Fuse 


stant service. The “power off” periods 
must be cut to a minimum. Overloads 
will occur and fuses will blow. It iš 
therefore necessary to protect produc- 
tion as well as those in charge of the 
electrical equipment by using fuses that 
can be quickly and properly renewed or 
refilled, and which are absolutely safe 
and foolproof. 

The new Pierce renewable fuse is de- 
signed to fulfill these needs. It can be 
furnished both in ferrule and knife- 
blade types. One end of the fuse link 
is slotted at the end, and the other is 


_ slotted at the side. thus making it con- 


venient for inserting in position. it on- 
ly being necessary to loosen the two 
screws, which when tightened hold the 
fuse in place. To refill the ferrule type 
tuse unscrew the cap, pull it apart, 
loosen the screws, insert the new fuse 
link, tighten the screws, and screw on 
the cap. To refill the knife-blade type. 
simply pull it open, loosen screws, re- 
move the remaining portions of the old 
link, insert the new fuse link, tighten 
the screws and close. 

The fuse cannot be inserted in the 
clips unless it is fully closed, thereby 
making it a safe one to handle. It is 
claimed that the Pierce fuse can be 
removed from the circuit, renewed and 
returned in 15 seconds. A screw driver 
is the only tool required. There are no 


‘loose pieces to contend with. A unique 


venting arrangement is provided to 
take care of the gases that accumulate 
when a fuse is blown, thus minimizing 
the charring of the fiber or the fusing 
tight of connections on heavy “shorts.” 
The knife blades are always rigid and 
in perfect alinement, insuring positive 
contact. 

The Pierce fuses are made for 250 
and 600 volts, ranging from 3 to 60 
amperes in capacity. They are manu- 
factured by the_ Pierce Fuse Corpora- 
tion, Buffalo, N. Y l 
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Interstate Electric to Extend Facilities—W. ashing Machine 
Exhibition a Success—Dayton Fan & Motor Reorganized 


The Borden Co., Warren, Ohio, 
manufacturer of Beaver pipe-cutting 
and threading tools, has been hon- 
ored by election as a member in the 
Rice Leaders of World Association, 
which is by invitation only to com- 
panies handling the highest quality 
products. 


Electrical Engineers Equipment 
Co., designer and builder of power 
plant appliances, Chicago, has just is- 
sued several pages of its Bulletin 108, 
numbering from 24 to 36 inclusive. 
These illustrate and describe outdoor 
switching equipment and show dia- 
grams of various combinations of 
“Three E” equipment, 


The Dayton-Dick Co., Quincy, Iil, 
has changed its name to the Dayton- 
Dowd Co., this action being taken be- 
cause of changes in the organization. 
The capital has been doubled and the 
business placed directly under the 
control of those immediately inter- 
ested. Plans are. being prepared for 
broadening its field of activity and 
facilities are being greatly extended. 
The company has recently received 
many orders for large irrigation and 
drainage pumps, and it can now build 
any size from 1% to 30 in. in a split 
casing type of pump. It has devel- 
oped a complete line of fire punips, 
complying with specifications of the 
various underwriters’ boards. Fur- 
thermore, it has developed high pres- 
sure and hydraulic pumps for boiler 
feed, elevator pumps and similar 
high pressure service, and these lines 
are to be pushed to the utmost. 


Interstate Electric Co., New Or- 
leans, La., because of the enormous 
export business which it is now do- 
ing with Central and South Amert- 
ca, as well as Cuba, has found it 
necessary to increase its facilities 
and will renovate a building at the 
corner of Baronne and Perdid streets, 
in that city. The entire ground floor 
of the building will be rebuilt so 
that an up-to-date retail department 
for electrical and automobile fixtures 
may be installed. Another floor will 
be added to the five-story building. 
This floor will be devoted to the 
offices of the concern, and a half 
flcor built above it will be equipped 
as a recreation room for employes. 
Percival Stern, president of the 
company, has also announced that 
an instructor has been employed to 
teach the employes stenography, ac- 
counting, letter writing, advertising, 
salesmanship and other useful subjects, 
all the instruction to be given on 
the company’s time, gratis to the 
employe. The company has at pres- 
ent nine representatives. in Cuba, 
South and Central America and will 
shortly increase this number to six- 
teen and establish three branch of- 
fices to care for the demands of its 
foreign trade. 


The Western Dry Battery Co. 
maker of Bull Dog dry cells at Seat- 
tle, Wash., has moved into its own 
two-story factory building at 15th ave- 
nue and Wheeler street. These works 
were established six years ago. 
James Bennett and Roy Bennett are 
president and manager, respectively. 


General Electric Co. in its Fort 
Wayne (Ind.) plant has adopted a 
new scheme of service flag for the 
men who are coming back to the 
works. Whenever a soldier, a former 
employe, returns to work a star is 
added to the flag. At the present 
time the flag contains nearly 160 
stars and additional ones are being 
added every day. 


Roller-Smith Co., 233 Broadway, 
New York City, announces the ap- 
pointment of P. I. Perkins Co.. 141 
Milk St., Boston, Mass., as its agent 
in Massachusetts, Connecticut and 
Rhode Island. The Perkins com- 
pany will handle in this territory the 
Roller-Smith Co.’s line of instruments, 
circuit breakers and meters, and has 
arranged to have its W. A. Blach- 
ford give his special attention to its 
Roller-Simith activities. 


Domestic Engineering Co., Sioux 
City, Towa, was recently organized 
by local business men to distribute 
domestic specialties in the states of 
Iowa, South Dakota and Nebraska 
and will operate a branch in Des 
Moines. Among the products dis- 
tributed by this company are Isko 
refrigerating machines, Marco elec- 


tric light. and power plants, Stolco 


electrical fixtures, Tuec vacuum clean- 
ers, Almetal laundry machines and 
Sharp ash disposal systems. In ad- 
dition, a complete line of electrical 
supplies and accessories will be han- 
dled. C. A. Kuenzel, Jr., is president 
of the company. 


Electric Vacuum Cleaner Co., Inc., 
was recently incorporated with prin- 
cipal offices in Cleveland, Ohio, and 
New York, as previously announced. 
The new concern is a consolidation 
of the business and manufacturing 
facilities of the Frantz-Prenner Co., 
Cleveland, and the vacuum cleaner 


business of the Edison Electric Ap- 


pliance Co., Chicago. It will be de- 
voted to the manufacture and sale 
of electric vacuum cleaners, includ- 
ing stationary and portable types, 
and will equip its output with Gener- 
al Electric motors. The present lo- 
cal service stations maintained by the 
Frantz-Premier Co. will be extended 
and developed to give complete serv- 
ice to users of products of the new 
concern. The directors of the new 
company are: Julius Tuteur, May- 
nard H. Murch, John Sherwin, A. V. 
Cannon and E. W. Miner, of Cleve- 
land: F. S. Hunting, Ft. Wayne; G. 
A. Hughes, Chicago; C. E. Patter- 
son and A. K. Baylor, New York: 


Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa., 
has sold to British interests for ap- 
proximately $7,000,000 its holding in 
Electric Holdings, Ltd. The latter 
concern was organized in London in 
May, 1917, to take over the British 
Westinghouse Electric & Manufac- 
turing Co. 


Air Reduction Sales Co., 120 Broad- 
way, New York, is sending out new 
folders dealing with Airco products, 
including welding and cutting appar- 
ratus, calcium carbide, oxygen, nitro- 
gen, acetylene generators, acetylene 
and welding rods. They are well il- 
lustrated and show the benefits de- 
rived from the use of these products 
and methods employed in building up 
worn frogs and repairing damaged 
locomotive cylinders. l 


Star Electric Co., Gary, Ind., has 
been purchased from J. A. Defresne 
by a group of electrical engineers 
composed of Thorton A. Wood, 
John E. How and Joseph Thompson. 
The first two mentioned will be active 
in the conduct of the business but 
Mr. Thompson will continue to hold 
his position in the electrical depart- 
ment of the American Bridge Co. 
Mr. Wood will have charge ot the 
steel work of the new company. Mr. 
How was until recently connected 
with the General Electric Co. at Ft. 
Wayne, Ind. The new fnrm will act 
as consulting electrical engineers as 
well as carrying on the regular elec- 
trical contracting and merchandising 
business of the Star Electric Co. 


Dayton Fan & Motor Co., Dayton, 
Ohio, manufacturer of electric desk, 
oscillating, ceiling fans, small power 
motors, belt-driven fans and water 
motors, recently underwent a com- 
plete change in organization. The 
following are the new ofħcers of the 
company: Edwin O. Waymire, presi- 
dent; Lee W. James, vice-president; 
Clyde C. Miner, secretary and treas- 
urer. Mr. Waymire has been con- 
nected with the company in an of- 
ficial capacity since its inception 
about twenty-eight years ago. He is 
thoroughly acquainted with the trade 
and its requirements. Mr. James 
is one of the most prominent attor- 
nevs and financial men of Dayton, 
and Mr. Miner has been associated 
with the Robbins & Myers Co. for 
the past 20 years as general auditor 
and credit manager. The experience 
of these three men insures the elec- 
trical trade an organization which 
will undoubtedly prove of great ad- 
vantage to the Dayton Fan & Motor 
Co. The company purposes to’ im- 
mediately build new factories, with 
a floor space of approximately 100,- 
000 sq. ft., to accommodate its expand- 
ing business. Plans have already 
been/slatd to engage in the production 
of}small motors, — both alternating 


4&2 
current and direct current, for the 
resale manufacture of household 


electrical appliances. A competent 
organization is being perfected, ade- 


quate buildings will be erected, and 


it is expected that within six months 
the company will be in a position 
to produce these motors in large 
quantities. 


Delta-Star Electric Co., 2433-2453 
Fulton street, Chicago, is distributing 
Bulletin No, 34, perforated to fit 
Delta-Star Binder B-140, which de- 
scribes and lists outdoor busbar and 
wiring supports with unit insulators 
of the same type used with equipment 
in Bulletin No. 32. Another circu- 
lar issued by the company (Bulletin 
No. 302) illustrates and describes 
three-phase low tension equipment 
up to 600 volts. A third publication 
is Addenda Bulletin No. 31A, dealing 
with “Unit Type” indoor bus sup- 
ports and should be filed with Bul- 
letin No. 31. 


Redmon, Edgar & Redmon, Cedar 
Rapids. lowa. manufacturers of E-Z- 
Way kitchen equipment, are distrib- 
uting a catalog 914 by 4'4 in. in size, 
illustrating and describing in detail 
their line of electric kitchen equip- 
inent., .which includes electric and 
hand power dish washers, vegetable 
parers, receiving tables, dish car- 
riages. hollow-ware washers, steel cup- 
boards, ete. Since its introduction 
about five vears ago, the E-Z-Wav 
dish washing machine has met with 
much success, and in its use in a wide 
field of various institutions through- 
out the country no conditions have 
heen met that have suggested a neces- 
sity for any marked improvement, and 
the machine is presented without a 
change in principle. In spite of the 
fact that the concern has witnessed 
considerable inconvenience in obtain- 
ing material, it has been able to fill 
orders promptly and maintain the ex- 
cellent quality of its equipment, and 
with the return of normal conditions 
proposes to add to its line several use- 
ful inventions which have suggeste¢ 
themselves through a careful study of 
requirements in this field. The latest 
addition to the company’s line is the 
electric E-Z-Way hollow-ware washer 
and silverware burnisher, which ts an 
original and valuable invention and 
a popular addition to the extensive 
line of E-Z-Way equipment produced 
by the company. 


American Steel & Wire Co., with 
branches in the principal cities of the 
country, has issued a number of pieces 
of literature dealing with its various 
products. One of these is entitled 
“Rail Bonds and Bonding Applh- 
ances,’ which describes in a brief and 
comprehensive manner bond tester 
and instruments. bonding tools and 
appliances: bonds for rail webs, rail 
heads and rail base: compressors: 
concealed rail bonds: drilling ma- 
chines: exposed rail bonds: flame 
welding outnt: hand tools, socket ter- 
minals: tools for soldering, and vari- 
ous tynes of rail bonds. Numerous 
illustrations and diagrams accompany 
the text. Another booklet discusses 
the use of American ignition wires 
and cables for automobiles, motor 
boats and airplanes. It enumerates 
the dominant features which dis- 
tinguish this company’s ignition wires 
and cables and includes diagrams 
showing electrical connections, me- 
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chanical and electrical connections of 
a typical single-wire, three-unit sys- 
tem, etc., of automobiles. An article 
n “Monoplane, Biplane and Triplane 
Wing [russing” by F. W. Pawlowski, 
and another on “Examples and Forces 
of Biplane Side-Bracing,” an extract 
of a paver presented by the same au- 
thor at the First Aeronautic Session 
of the Society of Automotive Engi- 
neers, are also contained therein. A 
third bulletin deals with wire rope and 
its various uses, the principal ones 
being: haulage rope for mines, docks, 
etc.; hoisting rope for elevators of 
all kinds, mines, coal hoists, dredges, 
conveyors, etc.; special flexible and 
extra flexible rope for cranes, counter- 
weights, ammunition hoists, dredges 
and kindred uses. 


Roller-Smith Co., 233 Broadway, 
New York City, has issued Bulletins 
410 and 520, the first dealing with its 
line of four-in. “Imps,” and the sec- 
ond with its industrial tvpe of circuit 
breakers. The instruments known as 
“Imps” are voltmeters and ammeters 
of compact size for use in battery 
charging and other small switch- 
boards and panels. They are of high- 
grade construction and made in a va- 
riety of ranges. The industrial cir- 
cuit breakers are a modification of 
the company's well known “Standard 
type, but have some of the rehne- 
ments of finish omitted, these being 
unnecessary for the average indus- 
trial plant. They are made in sizes 
up to 100 amperes and in single, dou- 
ble, triple and quadruple pole types. 


Sanford-Riley Stoker Co., Worces- 
ter, Mass., is mailing a leaflet on its 
stoker. With the word reconstruc- 
tion the byword, and used so often 
and so misapplied as to really be a 
misnomer, it is pleasant to eœn- 
counter and literature dealing with 
after-the-war problems in which the 
word _ reconstruction is omitted. 
“Coal Runs the Machinery of Peace” 
is the title of a leaflet being circu- 
lated by the company to discuss fea- 
tures of its underfeed stoker. This 
leaflet, artistically gotten up in red, 
white and blue, illustrates and de- 
scribes various salient features of the 
Riley stoker, and includes a curve of 
performance and an illustration of 
the famous installation of these stok- 
ers under the 3373-hp. boilers at the 
Essicks station of the Public Service 
Co. of New Jersey. It is accom- 
panied by a supplement on “stoker 
service,” in which the names and ad- 
dresses of the company's district man- 
agers are given for the bencfit of 
those needing advice and help. 


W. A. Blonck & Co., 155 N. Clark 
street, Chicago, manufacturer of boil- 
er efficiency meters, have gotten up a 
very interesting chart, explaining 
draft and what it implies, with special 
reference to the new style Blonck 
efficiency meter. The theme of this 
chart is the perfect firing point, where 
waste stops and economy starts for 
various conditions. The position of the 
draft under and over the fire, the 
effect of air in filtration, holes in the 
fire. thick fuel beds, passages clogged 
with slag and soot, excessive draft 
under the fire and closed stack dam- 
per are all shown diagrammatically 
in a simple, clear and concise way. 
This chart constitutes a most illu- 
minating description of what meas- 
urements of draft show. The)Ddraft 
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gauge is a means to the end, and in- 
ability to interpret the readings of a 
draft gauge make the investment in 
draft gauges of little use. While 
these Blonck charts refer specifically 
to the Blonck efficiency meter, the 
descriptive matter, the inferences, in- 
terpretations and conclusions make 
this chart of value to every firerran 
and others interested in the operation 
of boilers. 


Home Specialty Co., Cleveland 
Ohio, manufacturer of the Laun-Dry- 
Itte, is erecting a two-story hire- 
proof brick building, which will be 
ready for occupancy some time in 
May. It is hoped that the present 
scarcity of Laun-Dry-Ettes will be 
somewhat relieved by the enlarged 
output which the new structure will 
aftord. The output of Laun-Drvy- 
Ettes in the present quarters has 
been more than doubled since the 
signing of the armistice. The Laun- 
Dry-Ette is an electrically-operated 
machine which eliminates the wringer 
hy the use of a centrifugal dryer. 


Westinghouse Electric & Manufac- 
turing Co. of East Pittsburgh, Pa.. 
has issued a complete catalog in 
which all of its electrical supplies are 
listed. In compiling the = catalog 
every effort was exercised to make 
it of the greatest convenience to pur- 
chasers. The catalog is made up ot 
1204 pages of description pertaining 
to the products of the company and a 
score of other pages contain a com- 
plete cross index, and index to style 
numbers, and a table of “Approxt- 
mate Cost Multipliers,” which enables 
one to figure the approximate cost of 
all supplies listed. Although the book 
is called a catalog, it contains a vast 
amount of information of a technical 
and engineering nature. Practical 
suggestions for the use of many 
kinds of apparatus for the transmis- 
sion and utilization of electric power 
are given. It is planned to issue this 
catalog annually. The publication of 
this catalog is quite noteworthy, as it 
is the first book of such a nature pub- 
lished by an electrical concern having 
the wide diversity of products sold 
by the Westinghouse company. 


American Washing Machine Manu- 
facturers’ Association, 10 South La- 
Salle street, Chicago, is in receipt of 
a letter from Professor Scoates, of 
the Mississippi Agricultural and Me- 
chanical College, in: which the results 
of the demonstrations of washing ma- 
chines made recently at the State 
conference of home demonstration 


and home economic agents are set 
forth. At this conference Raymond 
Marsh, secretary of the Association. 


presented a paper entitled “How the 
War Developed an Increased Use ot 
Household Labor-Saving Devices.” 
which was abstracted in a recent is- 
sue of the Erectricarn Review. This 
paper created a great deal of in- 
terest and was followed by a dem- 
onstration of twelve different wash- 
ing machines that were kindly loaned 
by members of the Association. This 
demonstration was very successful 
and convinced those in attendance. 
among whom were many women 
agents, that there is a splendid field 
for washing machines in practically 
every county of the state, despite the 
fact that this state has available a 
large “number otf negro domestic ‘er- 
Vants. 


March 22, 1919. 
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Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


Grand Isle, Me.—The Allendale 
Mill has had plans prepared for the 
construction of a boiler plant m con- 
nection with the erection of a pro- 
posed sawmill, A. S. Hammon ıs 
manager. 


Vinalhaven, Me—H. W. Fifield. 
Vinalhaven, has recently completed 
the purchase of the electric plant of 
the Islands Electric Co. at Vinal- 
haven for a consideration said to be 
about $25,000. The plant was con- 
structed about three years ago at 
a cost of $80.000, and was disposed 
of at public auction. 


Springfield, Vt.—Colonial Power & 
Light Ca. has been awarded a con- 
tract by the Gay Brothers Woolen 
Co. for supplying additional electric 
energy for the operation of its plant 
in the amount of 100 kv-a. 


Gardner, Mass.—An appropriation 
of $14,300 has been approved by the 
city council as requisitioned in its 
annual budget for 1919, to be used 
for street lighting purposes. 


New Bedford, Mass.—Fairhaven 
Mills Corporation has recently com- 
menced work on alterations and im- 
provements at the boiler plant at 
its works in Coggeshall street, es- 
timated to cost about $10,000. 


Southbridge, Mass.—In connec- 
tion with its annual budget for 1919, 
the city has made an appropriation of 
$14,000, to be used for the operation 
of the street-lighting system during 
this period. 


Spencer Mass.—The Town Council 
has approved an appropriation of 
$5.000 to be used for street lighting 
purposes during 1919. 


Worcester, Mass.—In arranging 
the annual budget for 1919, the City 
Council has recommended appropria- 
tions of $194,000 and $8,000 to pro- 
vide for the operation of the street 
lighting department and fire alarm 
system, respectively. 


Westerly, R. I.—The city is consid- 
ering the issuance of additional bonds 
for $200,000, to provide for the in- 
stallation of the proposed municipal 
lighting plant. A bond issue for 
$100,000 was recently approved by 
the State Legislature for this pur- 
pose. 


Albany, N. Y.—In connection with 
plans arranged by the State Super- 
intendent of Public Works, Lewis 
Nixon, for extensive work at the ter- 
minus of the State Barge Canal at 
New York City, estimated to cost 
approximately $400,000, new battery 
charging motor generator sets will be 
installed at various New York ter- 
minals. 


Albany, N. Y.—The state board of 
trustees has awarded a contract to 


Finch & Hahn, 86 Central avenue, 
Albany, for electrical work in connec- 
tion with new construction at the 
State Agricultural Hall, State and 
Eagle streets. 


Brooklyn, N. Y.—The Brooklyn 
State Hospital has fled application 
with the Finance Committee of the 
State Legislature for appropriations 
as follows to provide for various im- 
provements: $5,000 for the installa- 
tion of additional power plant equip- 
ment; the installation of a new local 
telephone system and the lighting of 
the institution grounds, $1,500 and 
$1,000, respectively; the installation 
of a new fire alarm system, $5,000; 
and $65,000 for the installation of 
new electrical and mechanical equip- 
ment in the laundry. Isham G. Har- 
ris is superintendent. 


Buffalo, N. Y.—Suburban Electric 
Development Co. Inc., a Pennsyl- 
vania corporation, has filed notice of 
authorization to operate in New York 
state. W. S. Water, Buffalo, has been 
appointed local representative. 


Buffalo, N. Y.—The Board of Man- 
agers of the Buffalo State Hospital, 
George W. Gorrill, superintendent. is 
arranging plans for the installation 
of new mechanical stoker equipment, 
boilers, etc, and improvements in 
the bhlowoff pipes to the boilers at 
the institution. It is understood that 
application for appropriations to 
cover the cost of the work will De 
made to the Finance Committe of 
tħe State Legislature. 


Central Islip, N. Y.—The board of 
managers of the Central Islip State 
Hospital, Dr. G. A. Smith, superin- 
tendent, has made application to the 
linance Committee of the State 
Legislature for an appropriation of 
$15.000 to provide for the installa- 
tion of a new fire alarm signal system 
at the institution: $30,000 for the pur- 
chase of new electrical and mechan- 
ical equipment to be used in the laun- 
dry building; and $2000 for improve- 
ments in the boiler equipment at the 
north colony. 


Gowanda, N. Y.—The Gowanda 
State Homeopathic Hospital, Clar- 
ence A. Potter, medical superinten- 


“dent, has arranged plans for the in- 


stallation of motor-driven pumping 
apparatus and electrical equipment 
for the Indian reservation, estimated 
to cost $8500; and improvements 
and alterations in the power house 
and boiler equipment at the institu- 
tion. It 1s understood that applica- 
tion will be made to the finance com- 
mittee of the State Legislature for 
appropriations to cover the cost of 
the proposed work. 


Lyons, N. Y.—In connection with 
appropriation plans for the Borough 
during the coming year, arrange- 
ments are being made for a substan- 
tial fund for street-lighting work. 


During the past year an appropria- 
tion of $5000 was employed, and it 1s 
expected to increase this amount as 
may be required for 1919, 


New York, N. Y.— Multiple Storage 
Battery Co.. 427 West 50th strect, 
has completed negotiations for the 
leasing of a new plant to be erected 
by the H. & B. Development Co., 
New York, at Jamaica, L. I. The 
plant will be one story, about 60x 
120 ft, and will be located near the 
Long Island Railroad freight sta- 
tion. It is estimated’ to cost about 
$18,000. 


Macedon, N. Y.—The Town Board 
will submit the question of issuing 
$6500 electric improvement bonds to 
a vote of the people. Address B. L. 
Beal, town clerk. 


New York, N. Y.—Notice has been 
fled with the Secretary of State by 
the Gaston Williams & Wigmore 
Electrical Engineering Corporation, 
39 Broadway, of an increase in its 
capitalization from $500,000 to $1,- 
000.000, to provide for expansion. 


Ogdensburg, N. Y.—St. Lawrence 
Transmission Co. has filed notice 
with the Secretary of State of an in- 
crease in its capital from $525,000 to 
$3,000,000, to provide for general ex- 
pansion. 


Phelps, N. ¥Y.—The Board of Vil- 
lage Trustees has approved the ap- 
propriation of $2688, to provide for 
the operation of the street lighting 
system for 1919, 


Poughkeepsie, N. Y.—The Hudson 
River State Hospital, Walter G. Ry- 
an, medical superintendent, 1s consid- 
ering plans for various extensive 
improvements at the institution, in- 
cluding the installation of new elec- 
trical equipment. It is understood 
that application will be made to the 
State Legislature for appropriations 
to provide for the proposed work. 


Sea Cliff, L. I., N. Y.—The Village 
Board of Trustees has approved an 
appropriation of $6060 to be used 
for street-lighting purposes for 1919. 


Schenectady, N. Y.—General Elec- 
tric Edison Corporation of China 
has changed its corporate name to 
the China General Edison Co., Inc. 
Notice has been filed with the Sec- 
retary of State. 


Utica, N. Y.—The board of manag- 
ers of the Utica State Hospital has 
awarded a contract for the proposed 
installation of new boiler equipment 
at the institution. The work will 
cost $38,130. 


Newark, N. J.—Essex Storage Bat- 
tery & Supply Co., with main plant 
at 272 Halsey street, 1s now fully es- 
tablished in its new service station 
at 279-81 Halsey street. The new 
establishment comprises about 18,000 
sq. ft. of floor, spaces and is equipped 
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with every appliance required in a 
modern plant of this nature. Geo- 
fray Simon and Harry Lippe are 
heads of the company. 


Newark, N. J.—Hecke & Macke, 60 
William street, manufacturers of bat- 
teries, etc., have acquired the build- 
ing at 63 Mt. Pleasant avenue and 
are planning for the establishment of 
a new service station in the struc- 
ture. 


Newark, N. J—American Oil & 
Supply Co., Lafayette street, has 
completed plans for the construction 
of a new power plant and adminis- 
tration building in connection with 
the erection of its proposed plant at 
238 Wilson avenue. Percy B. Taylor, 
31 Clinton street, is consulting engi- 
neer. 


Passaic, N. J.—Notice has been 
fled by the Okonite Co., Canal st., 
manufacturer of insulated wires. of 
an increase in its capital from $000,- 


009 to $1,500,000. 
Perth Amboy, N. J.—The Board of 


Aldermen is planning for the in- 
stallation of a total of 1400 new 20 
ampere, 600 cp, 14.1 volt incan- 
descent lamps; and 500 lighting units 
of smaller capacity. William C. Wil- 
son is chairman of the Committee on 
Lamps and Lights. 


Trenton, N. J.—Plans are under 
consideration by the City Council for 
the establishment of a new municipal 
electric plant. 


Trenton, N. J.—Plans are being ar- 
ranged by the Equitable Pottery Co. 
for the rebuilding of its plant recent- 
ly destroyed by fire. A large quanti- 
ty of electrically operated equipment, 
including motors and auxiliary ap- 
paratus was destroyed. 


Beatty, Pa—7The Board of Trus- 
tees of St. Vincent’s College is hav- 
ing plans prepared for the construc- 
tion of a one-story power plant at 


the institution, estimated to cost, 
with equipment, in excess of $100,- 
000. The Joseph A. Langdon & Sons 


Co., 608 Grant street, Pittsburgh, is 
the consulting engineer. 


Floreffe, Pa.—In connection with 
the completion of the marine ways 
on the Monongahela river by the 
Vesta Coal Co., recently constructed 
considerable new electrical equipment 
for operation has been installed, the 
entire work representing an expendi- 
ture of approximately $700,000. 


Hershey. Pa.—Hershey Chocolate 
Co. has completed plans for the con- 
struction of the proposed factory and 
powcr plant addition to its works. 


Kingston, Pa.—Luzerne County 
Gas & Electric Co. has filed notice 
with the Public Service Commission 
of a bond issue for $484,000, to be 
used in part, to provide for exten- 
sions and improvements. 


Philadelphia, Pa.—The Navy De- 
partment has awarded a contract to 
Wark & Co., Philadelphia, for the 
construction of the proposed one- 
story brick substation at the Teague 
Island Navy Yards. The structure is 
estimated to cost $7695. 


Pittsburgh, Pa.— Westinghouse 
Electric & Manufacturing Co. has 
completed the sale of its holdings in 
Electric Holdings, Ltd, London, 
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DATES AHEAD. 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Pfister, Mil- 
wuukee, Wis., March 24-28. State sec- 
retary, "John A. Piepkorn, 108 Syea- 
more street, Milwaukee, Wis. 


Flectrical Association. 
meeting, Milwaukee, March 
Secretary, J. P. Pulliam, 1405 
First National Bank byilding, Milwau- 


kee. 


Tri-State Water and Light Associa- 
tion. Annual meeting, Greenwood, S. 
C., April. Secretary-treasurer, W. F. 
Steiglitz, Columbus, S. C. 


Pacific Division, N. E. L. A., Pacific 
Division, National Electrical Jobbers’ 
Association and California Associatioun 
of Electrical Contractors and Dealers. 
Joint convention, Del Coronado, Cal., 
April 30 to May 2 


National Fire Protection Association 
Annual meeting, Ottawa, Ont., May 
6-8. Secretary-treasurer, Franklin H. 
Wentworth, 87 Milk street. Boston, 
Mass. 


Wisconsin 
Annual 


National Electric Light Association. 
Annual convention, Atlantic City, N. 
J., May 19-23. Secretary, T. C. Mar- 
tin, 33 West 39th street, New York 
City. 


Ilinois Association of Electrical 
Contractors and Dealers. Summer con- 
vention, Decatur, IN., June. Secretary, 
N. M. Blumenthal, 179 West Washing. 
ton street, Chicago. 


American Society of Mechanical En- 
Zineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich.. June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City. 

Ohio 
Annual 
July 
Hotel. 
ville, 


Association 
meeting, Cedar Point, Ohio, 
15-15. Headquarters, Breakers 

Secretary, D. L. Gaskill, Green- 
Chio. 
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Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
a Louis, Mo., September, 1919. Sec- 

tary, John F. Kelly, Empire building. 
Pittiureh. Pa. 


England, to British interests for a 
consideration understood to be ap- 
proximately $7,000,000. 


Pittsburgh, Pa.—Crescent Electrfc 
& Manufacturing Co., 2515 Penn 
avenue, is making extensive prepara- 
tions at its plant to resume opera- 
tions on a peace-time basis. It is 
understood that a quantity of new 
equipment will be required by the 
company. 


Baltimore, Md.—Consolidated Gas, 
Electric Light & Power Co. has dis- 
posed of the issue of $5,000,000 79% 
convertible gold notes recently of- 
fered for sale. 


Myersville, Md.—Hagerstown & 
Frederick Railway Co. is having 
plans prepared for the construction 
of the proposed local substation, 
one-story, about 40x60 ít., 
to cost $10,000. 
intendent. 


Hampton Roads, Va,—The Navy 
Department is arranging plans for 
the construction of a one-story lo- 
cal boiler plant, about 56x103 ft.. es- 
timated to cost in excess of $200,000. 


Asheville, N. C.—Asheville Power & 
Light Co. is considering plans for the 


Paul Smith is super- 


installation of additional machinery 
at its plant, to increase the present 
capacity. 


Albany, Ga—In connection with 
the proposed construction of a hy. 
droelectric plant on the Flint river, 
near Albany, by the Georgia-Ala- 
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bama Power Co., it is understood 
that a total of 10,000 hp. will be de- 
veloped, the project being estimated 
to cost approximately $2,000,000. W. 
J. Vested, Jr., is general manager. 


Atlanta, Ga.—The city has approved 


‘a bond issue for $300,000 to provide 


for the construction of a new munic- 
ipal electric generating plant. 


Alma, Ga.—At the meeting of the 
City Council a resolution was passed 
calling for a $15,000 bond election. 
The money is to be used to put in an 
electric light plant in Alma. Address 
mayor. 


Winter Haven, Fla.— Winter Haven 
Wagon Works will improve wagon 
works. The specifications include 
forge and electric welding outfit. Ad- 
dress Henry A. Marks, owner. 


NORTH CENTRAL STATES. 


Akron, Ohio—Architects Griggs 
& Meyer, 110 W. 40th street, New 
York City, have prepared plans and 
will let contract for erecting a $5(),- 
000 power plant here for the B. F. 
Clengerman Co. The building will 
be 40x80 ft. in dimensions. one and 
one-half stories in height, brick, steel 
and concrete material, steam heating, 


plumbing, tile roofing, fireoroof in- 
terior finish, and electric lighting. 
Power plant equipment will cost 


about $15,000. 
Akron, Ohio.—Goodyear Tire & 


Rubber Co. plans to erect a new 
$500,000 factory building. 
Alliance, Ohio.—An election will 


be held April 8 to vote on the issu- 
ing of $400,000 bonds for a municipal 
electric plant and $100,000 for parks 
and play grounds. 


Cleveland, Ohio.—Engineers Bar- 
clay, Parsons & Klapp. New York 
City, will have plans completed by 
May | for the Rapid Transit Subway 
Co. $5,000,000 tn bonds will be issued. 
Address local representative H. M. 
Grincherhoff, 207 Leader News build- 
ing. 


Cleveland, Ohio.—Home Specialty 


Co has let contracts for a factory 
building to cost $70,000. 

Cleveland, Ohio.— orbes Choco- 
late Co. will build a plant, the first 


unit of which will be erected at once 
and will cost $230,000. Plant will 
have 100,000 sq. ft. of floor space. 


Columbus, Ohio.—Berwind-White 
Coal Mining Co. is planning to con- 
struct an $800,000 power plant to 
furnish current for the eight mines 
of the company in the Windber, Pa.. 
field. It is reported that the com- 
pany will open two new mines in the 
Windber feld within the next 12 
months. 


Galion, Ohio.—Extensions will be 
built to the plant of the Galion 
Metal Vault Co., which are provided 
for in an increase of the capital stock 
of the company from $200,000 to 
$400,000. 


Portsmouth, Ohio.—The_ Electric 
Light Committee has decided to place 
25 additional lights. Address Chair- 
nian Westphal. 


Waseon, Ohio.—The city trustees 
have been authorized to purchase 
wire, motors , and other electrical 


equipment, without advertising: also 
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the purchase of pipe, pumps and 
other equipment. 
Springfield, Ill—Municipal Light- 


ing Co. of this city has been awarded 
the contract for lighting the court 
house and the county jail for the 
next 12 months. 


Bluffton, Ind.—The Bluffton city 
council is considering the purchase 
of anew 1000-kw. turbine engine for 
the municipal electric lighting plant. 
This step 1s made -necessary for the 
increased business of the plant, in- 
cluding the sale of current to the re- 
cently organized Linn Grove Light 
& Water Co. Local industrial insti- 
tutions are also using increased 
amounts of current from the city 
plant. The new turbine, if installed, 
will make the plant almost in dupli- 
cate, as there is already a 600-kw. 
turbine in service. The purchase of 
the new turbine for about $33,000 is 
dependent on the sale by the city of 
a 400-kw. Corliss engine now in the 
local plant. It is not large enough 
to handle what will be the minimum 
load at the plant. Address city clerk, 
Bluffton, Ind. 


Brazil, Ind.—Liberty Storage Bat- 
tery Co., Chicago, will purchase fac- 
tory building formerly occupied by 
plant of Brazil Stamping & Manu- 
facturing Co. The factory will be 
removed from Chicago to Brazil. 


Columbia City, Ind.—A company 
has been organized at Larwell, Ind., 
to establish an electric lighting plant 
in that village. 


Decatur, Ind.—Farmers’ Light & 
Power Co. has organized with a capi- 
tal of $5000 to furnish light and pow- 
er to Union and Root townships from 
the Dent school house. John D. 
Nidlinger, president. 


East Chicago, Ind.—Indianapolis 
Water Co. has closed a contract with 
the Warner Construction Co. of Chi- 
cago tor the building of a water fil- 
tration plant in East Chicago for the 
East Chicago & Indiana Harbor 
Water Co., which will cost when 
equipped, $333,000. The new filtra- 
tion plant will be the most modern 
in the State of Indiana. It will-have 
Six filter units, each with a capacity 
of one and one-third million gallons 
every 24 hours each. making a total 

Capacity of 8,000,000 gal. a day. The 
plant will be built to permit an ex- 
pansion to a capacity of 16,000,000 
gal. It will have a sediment basin 
with a capacity of 1,500,000 gal. 

hemical and filter houses will be 
eas and extensions made to the 
oiler house and addition to the 

Pe ping house. One new boiler and 

0 new pumps are to be installed. 


on Wayne, Ind.—The new three- 
ae Spillman building, 60x60 ft. in 
A pions. will be begun at once. 

al cost $75,000. Henry Hilge- 
Be Fort Wayne, Ind., is the con- 


pynda@napolis, Ind.—The 
about tweet Vice Commission _ 
twenty members of the Indiana 
Telephone Association 
tee of cen, steps to form a commit- 
Study of meer which will make a 
view to telephone companies with a 
entiate p determine how to differ- 
Preciat; €tween maintenance and de- 
on accounts. The Commis- 


Indiana 


and- 
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sion and the telephone company men 
will likely appoint a joint committee 
and a system of accounting for the 
companies may be based as the re- 
sults of the investigation. The Com- 
mission and the telephone men will 
meet again on April 2 to further dis- 
cuss the relation of the Commission 
to the utilities in this respect. 


Indianapolis, Ind.—The city has 
closed a contract with the Welsbach 
Street Lighting Co. of America, 
which holds the city agreement for 
gas street lamps, for approximately 
159 column lights and 43 electric 
lights operated by the Merchants 
Heat & Light Co. will be discontin- 
ued. The board of public works has 
the right to discontinue 50 electric 
hghts this year with the Merchants 
Light & Heat Co. under the city’s 
contract. 


Muncie, Ind.—Board of Public 
Works has recommended a new city 
hall, to be erected at cost of $100,000. 


Bismarck, Ill.—Alvin Grain & Elec- 
tric Co. has incorporated to construct 
and operate an electric light and 
power service in the unincorporated 


village of Bismarck, Vermilion 
county. 
Centralia, Ill.—Duquoin Utilities 


Co. has purchased plant of the Cen- 
tralia Ice Co. Battery machinery 
will be installed and the plant will 
be operated by electricity. 
William Farrell, manager. 


Cerro Gordo, Ill.—Central Illinois 
Electric Co. has applied to the 
lilinois Public Utilities Commission 
for approval of sale covering the 
Cerro Gordo system, including the 
viliages of Cerro Gordo and Oakley 
and intervening territory to the Cer- 
ro Gordo Electric Light Co. The 
latter company also asks for a certif- 
icate of convenience and necessity 
to operate an electric light, heat and 
power system in Cerro Gordo and 
Oakley and for authority to issue 
$20,000 of its capital stock. The com- 
pany plans to extend its lines and to 
add to its equipment and service. 


Pittsfield, Ill.—Virgil Hoover is 
contemplating the installation of an 
electric light plant at Milton, Il, 
which will furnish current for busi- 
ness houses, residences and street 
lighting. 


Detroit, Mich.—Following the 
reaching of a tentative agreement by 
the city railway commission and of- 
ficials of the Detroit United Railway 
for the purchase by the city at a cost 
of $31,500,000 of the company’s prop- 
erties in Detroit, the city council has 
decided to submit the proposition to 
the voters at the April 7 election. If 
the plan: carries and the purchase is 
made the city will assume ownership 
and control of the lines July 1, 1919. 
The agreement calls for an initial 


‘payment by the city of $15,000,000. 


The stock of the Detroit United 
Railway is largely held in Canada. 


Jim Falls, Wis.— Wisconsin Minne- 
sota Light & Power Co. has prepared 
plans for a hydroelectric station and 
dam. Address E. A. Pierce, vice- 
president. 2 South Barsloe street, 


Eau Claire, Wis. 


Sturgeon Bay, Wis.—High Falls 
Co. contemplates extending the elec- 
tric power line from Green Bay to 


Address ` 
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Sturgeon Bay. 
worth. 


Oklee, Minn.—Estimated cost of 
necessary water and electric system 
improvements is $15,000. 


St. Paul, Minn.—Villaume Box & 
Lumber Co. has purchased the Grib- 
ben Lumber Co. and has moved all 
the machinery of the latter company 
to its plant. The Villaume company 
is in the market for 20 to 30 electric 
motors. 


St. Paul, Minn.—Swift & Co. at 
South St. Paul are negotiating for 
the purchase of a 150-hp. motor to 
operate a yertical, centrifugal deep 
well pump, which will increase elec- 
tric energy requirements supplied by 
the Northern States Power Co. W. 
H. Schmelzel Co. has purchased a 
tract of land upon which will be es- 
tablished the greatest tractor distrib- 
uting center in Minnesota. It is es- 
timated the improvement will even- 
tually represent an investment of 
more than $1,000,000. 


Stillwater, Minn.—Northern States 
Power Co., Stillwater division, has 
secured contract with the State Peni- 


Address W. J. Wads- 


tentiary for 1000 kv-a. of electric 
energy, which is 500 kv-a. greater 
than the previous contract. Arrange- 


ments have been completed by the 
Twin City Forge & Foundry Co. for 
the assembling of steel barges, and 
the plant will be in full operation by 
April 1. 


Bloomfield, Iowa.—The City Coun- 
cil has appointed a committee to inves- 
tigate the proposition of new equip- 
ment for an electric light plant. It 
is planned to change the system from 
110-volt direct to 2300-volt, 60-cycle, 
three-phase and reconstruct the line. 
One unit of 225-kw. capacity, direct 
connected to a Corliss engine and 
one unit of 100 kw., 160,170 or 180 r. 
p. m. will probably be installed. 


Davenport, Iowa.—McCarthy Im- 
provement Co. will erect a one-story 
tool house and garage, 40x150 ft. 
brick and concrete, to cost $17,000. 


Davenport, Iowa.— Ewert & Richter 
Transfer Co. will erect a fireproot 
warehouse, 128x150 ft. in size. 


Dubuque, Iowa.—It is said that the 
City Council has practically decided 
on a new five-year contract with the 
Dubuque Electric Co. for the furnish- 
ing of street lighting for the city. 
A contract will be drawn up between 
the city and company for aterm of 
five years at the rates asked in the 
short and long term contracts but 
with the electric company paying the 
installing, moving or transforming 
cost of one hundred lights during 
the five years. The city will prob- 
ably have the right of installing, 
moving or replacing with smaller or 
larger candlepower 100 lights during 
the five years of the contract. Under 
one plan suggested they can install 
or change 100 lights in the first year, 
another plan calls for 36 lights the 
first year and 16 each year thereafter. 


Marshalltown, Iowa.—The question 
of issuing bonds to secure municipal 
lighting will be submitted to vote. 
Address city clerk. 


Webster City, dowa.—The local 
electric light \ plant suffered heavy 
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loss from windstorm, three smoke 
stacks having been blown down. 


Berryville, Mo.—Union Electric 
Light & Power Co. has under con- 
sideration the placing of a new boiler, 
the installation of a water-tube 
boiler or the putting in of an oil en- 
vine. These improvements are to 
be installed at once. 


Butler, Mo.—Improvements to the 
city light plant are being considered 
or the proposition of having lines 
from other towns extended to Butler 
to furnish current. 


Kansas City, Mo.—The new build- 
ing of the Electric Theater will de- 
mand the installation of a large 
amount of electrical wiring and fix- 
tures. 


Kansas City, Mo.—Linwood Boule- 
vard Methodist church will complete 
present edifice at a cost of $75,000, 
bringing the total investment up to 
$125,000, 


Kansas City, Mo.—An elaborate 
amount of electrical wiring and fix- 
ture installation will be required in 
the new 14-story steel, brick and 
stone building of the Kansas City 
Club, to be erected at a cost of $1,- 
250,000. 


Macon, Mo.—The city will expend 
$45,000 on power plant, including new 
unit, engine, generator and settling 
basin. The specifications include 
concrete reservoir and installing 400 
to 450 kv-a. unit. Bids will be asked. 
Engineer Frank Wilcox, Syndicate 
Trust building, St. Louis, has pre- 
pared plans. Address William H. 
Martin, city clerk. 


Altamont, Kans.— Election will be 
called soon to vote on a $25,000 bond 
issue for electric lights. Archer & 
Stevens, 609 New England building, 
Kansas City, Mo., engineers. 


Eldorado, Kans.—There is a move- 
ment for the city to combine the new 
water plant with the electric light 
plant. If the city starts building a 
new plant this year. it can be com- 
pleted by the time the Kansas Gas & 


Electric Co.'s franchise expires in 
1922. 
Independence, Kans.—The arc 


street lights are soon to be replaced 
by tungsten lights. Plans for a new 
“white way” are also under consid- 
eration. 


Oswego, Kans.— Election will be 
held April 1 to vote $50,000 for an 
up-to-date lighting plant. 


Scranton, Kans.—aAn clection will 
he held March 27 for the purpose of 
deciding whether $12.000 in bonds 
shall be issued to build a transmis- 
sion line for carrying electric cur- 
rent from Burlingame. Win. Brick- 
son, city clerk. 


Topeka, Kans.—The senate approp- 
riated $200,000 for a power plant for 
the Rosedale Hospital and the house 
allowed $150,000. 


Uniontown, Kans.—A mass meet- 
ing was called recently to discuss 
the proposition of establishing a city 
electric lighting plant. There was 
strong sentiment in favor of a city 
owned plant. 


Holdrege, Neb.—The election for 
the purpose of voting on a $68,000 
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bond issue for the construction of a 
municipal electric light plant carried. 
Plans have been prepared by the city 
council covering the new plant and 
work will commence within 30 days. 
The lighting units are to be in- 
stalled at the city water works, two 


units being installed, one 220-kw. 
generator and one 110-kw., to be 
driven by Corliss steam engines. 


About 70 miles of distributing lines 
is included in the estimate as well as 
an ornamental street lighting system 
for the business district. 


Omaha, Neb.—Western Motor Co. 
will erect six-story building, 132x 
138 ft. for office, garage and show- 
room purposes. George I.. Fisher is 
the architect. 


Sterling, Neb.—$16,000 electric 
light bonds have been authorized by 
vote. Address city clerk. 


Lisbon, N. D.—Lisbon Electric 
Light Co. will make improvements 


to its plant and equipment. Cost 
$15,000. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—The eight-story 
Kenyon building, on the west side 
of Fifth street, between Main and 
Market streets, has been purchased 
by the Standard Savings & Loan 
Co. of Paducah, Ky., who will ex- 
pend $30,000 on improvements on the 
building. 


Chattanooga, Tenn.—Southern 
Cities Utilities Co. has filed notice of 
an increase in its capitalization from 
$5,000 to $2,500,000, to provide for 
expansion. 


Nashville, Tenn.—An election will 
be held here April 3 to vote on the 
question of issuing $60 000 in bonds 
to install boiler in the electric light 
plant. Address citv commissioner. 


Ripley, Tenn.—The city has called 
a special election on May 1 to vote 
on the tssuance of bonds for $150,000 
to provide for the installation of a 
new electric light and water system. 
Calfin Conner is mayor. 


Mobile, Ala.—Definite announce- 
ment was made that H. M. Byllesby 
& Co., owners of the Mobile Electric 
Co. plant, would build a new power 
station sufficiently large to carry the 
entire lighting and power load of the 
city. The new plant will be erected 
in addition to the present power 
house of the company at Royal and 
St. Louts streets, which was partially 
wrecked by an explosion Feb. 21. 
The present plant will be retained as 
an auxiliary unit. 


Senatobia, Miss.—The mavor and 
board of aldermen at a meeting held 
recently approved the issuance of 
bonds by the citv in the sum of $15,- 
O00 for the purpose of constructing 
a new and modern electric light and 
water plant. The present plant has 
been in service for about 15 years. 
The new plant will furnish lights for 
Coldwater, six miles north. and for 
the county agricultural high school. 
These bonds will be issued at the 
April meeting of the board and work 
will begin on the construction of 
the plant about that time. 


Helena, Ark.—Helena Gas & Elec- 
tric Co. contemplates the construc- 
tion of a new electric light plant in 
the near future. 
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Blanchard, Okla.—The city council 
has made arrangements with an Ok- 
lahoma City engineering company to 
make preliminary survey of the town, 
to estimate the amount of bonds 
necessary to build a light and wate; 
plant. 


Frederick, Okla.—The city is hav- 
ing plans prepared for extension and 
improvement of electric light plant; 
also considering installation of orna- 
mental electric lighting system on 
Grand avenue. Address mayor. 


Newkirk, Okla.— Plans are progres- 
sing for the reconstruction of the 
waterworks and light plant. 


Oklahoma City, Okla.—The addi- 
tion of $2,000,000 to the capital stock, 
now standing at $10,000,000, of the 
Oklahoma Producing and Refining 
Co. foreshadows large extensions to 
its refining plants. 


Perry, Okla.—The city plans to ex- 
pend $100,000 to improve the electric 
light plant and water works. Ad- 
dress mayor. 


Tishomingo, Okla.— Election will 
probably be called April 1 to vote 
bonds for the erection of an electric 
light and ice plant, owned and oper- 
ated by the city. l 


Tahlequah, Okla.—Plans are being 
made for the installation of a munic- 
ipal light and power plant to cost 
approximately $65,000. 


Woodward, Okla.—Election held 
recently to vote $30000 bonds with 
which to adequately equip the water 
and light plant, failed to carry. 


Austin, Tex.—The City Council ap- 
propriated $10,000 to place cables in 
the conduits already laid by the 
Water & Light Co. on Congress ave- 
nue, and the alleys and streets ad- 
jacent. When the cables are laid, the 
overhead light wires will be placed 
under ground. 


Brownsville, Tex.—Extensive im- 
provements for practically every out- 
post and cantonment in the Browns- 
ville district will be started at once. 
One of the most important improve- 
ments is the remodeling of the tele- 
graph and telephone communications. 


Carbon, Tex.—The Commercial 
Club of Carbon has raised a fund for 
installing an electric light and power 
plant. 


Dallas, Tex.—It is announced by 
Wiley Blair, chairman of the com- 
mitee of the Dallas Chamber of Com- 
merce which ts promoting the con- 
struction of an interurban electric 
railway between Dallas and Wichita 
Falls, a distance of about 125 miles. 
that the money for the survey for 
the proposed line has been raised. 
The Dallas Northwestern Traction 
Co. is promoting a similar project. 


De Leon, Tex.—George H. Ford, of 
Dallas, owner of the local electric 
hght and power plant, announces that 
he will install new machinery and 
equipment at a cost of about $40,000. 


WESTERN STATES. 


Ronan, Mont.—An electric light 
and power plant will be erected. 
Stephen Walner of Butte, owner. 


Lamar, Colo.—The city of Lamar 
was authorized) by the Public Utilities 
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Commission to proceed with a bond 
issue election April 1, calling for $45,- 
O00, for the construction of an elec- 
tric light and power plant. The city 
is at present supplied with power and 
light by the Intermountain Railway, 
Light & Power Co., which has been 
regarded as insufficient by the com- 
mission to meet the city’s needs. 


Phoenix, Ariz.—Snowflake & Tay- 
lor Irrigation Co. is to install an 
electric light plant, to supply light, 
heat and power to the towns of 
Snowflake, Taylor and Shumway in 
Navajo county. 


Porterville, Cal.—J. H. Berkeley, a 
consulting engineer of Southern Cali- 
fornia, has been retained by the city 
council to prepare plans for a munic- 
ipal gas plant. The council also has 
under consideration a municipal pow- 
er plant, the Mount Whitney Power 


& Electric Co. having applied for an- 


other icrease in rates. 


San Diego, Cal—F. E. Newberry 
Flectric Co., Los Angeles, has sub- 
mitted a low bid for the construction 
of a flood lighting system at the naval 
coaling station at La Playa. The 
wires will be installed in concrete 
conduits. 


Seal Beach, Cal.—The city will in- 
stall a rotary pump and motor and 
two auxiliary booster pumps in con- 
nection with the sewerage system 
which it plans to construct. This 
work is estimated to cost about $40.- 
000. Olmsted & Gillelen, 112 Hol- 
lingsworth building, Los Angeles, en- 
gineers, 


Stockton, Cal.—General Motors Co. 
contemplates the establishment of an 
additional large plant for the manu- 
facture of tractors, trucks and farm 
implements at Stockton. 


PROPOSALS 


Copo-r Wire, Lead Wire, Connec- 
tors, Etc.— Bids will be received un- 
tl 19.30 a. m., March 25, at Wash- 
ington, D. C., for furnishing wire 
rope, copper wire, lead wire, brass 
wire, connectors, condulets etc. Ad- 
dress A. L. Flint, general purchasing 


agent. Panama: Canal, Washington, 
D. C 
Electric Elevator Pumps.—Bids 


will be received until April 15 for 
installing three electric triplex ele- 
vator pumps in the court house at 
Omaha, Neb. J. A. Wetmore, super- 


vising architect, Treasury Depart- 
ment, Washington, D. C. 
Power Plant Equipment.—Bids 


will be received until 1 p. m. April 
2 for remodeling the municipal power 
plant, and furnishing and installing 
coniplete steam-electric power planı 
equipment at Hibbing, Minn. Ad- 
dress D. D. McEachin, secretary. 


Power Plant and Transmission 
System.— Bids will be received until 
9 a. m. March 28. for the: installa- 
tion of a steam power plant and an 
electric transmission system, at Mar- 
shall. Mo. The work will cover the 
material, equipment and labor. Bid- 
ders are invited to submit bids on 
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all or any part of the work as speci- 
hed. 


Cable, Generator Set, Machine 
Tools.—The Bureau of Supplies and 
Accounts, Navy Department, Wash- 
ington, D. C., will receive bids for 
3000 ft. electric, 500,000 circular mils 
cable, for delivery at Washing- 
ton, D. C, (Schedule 3852); 
generator set, meter, generator cells, 
etc., to be delivered at Washington, 
D. C., (Schedule 3849); one horizon- 
tal, motor-driven, boring mill, deliv- 
ery at Washington, D. C., (Schedule 
3833): one portable, hand or breast, 
electrical drill, for delivery at Charles- 
ton, S. C., one alternating current 
dry grinding machine, delivery at 
Charleston, S. C., (Schedule 3855): 
one Universal motor-driven milling 


machine, delivery at Washington, D. 
C.. (Schedule 3835), and two motor- 
driven pipe threading and cutting off 
machines. to be delivered at Puget 


Sound, Wash., (Schedule 3830). 


INCORPORATIONS 


SS 


New York, N. Y¥.—Circle Electric 
Supply Co., Inc. Capital, $10.000. To 
manufacture and deal in electrical 
goods. J. Hechman, L. Davis and D. 
Lang, 2274 Seventh avenue, are the 
incorporators. 


New York, N. Y.—EMciency Elec- 
tric Corporation. Capital, $150,000. 
To manufacture electrical machinerv 
and specialties. T. L. Ernst, F. H. 
Butehorn and R. A. McLean. 318 74th 
street, Brooklyn, are the incorpor- 
ators. 


New York, N. Y.—J. F. Delehant 
Electric Sales Corporation. Capital, 
$8000. To sell electric goods and 
supplies. M. B.-Delehant, H. Van 
Alst and P. J. Murray, 33 West 98th 
Street, are the incorporators. 


Pittsburgh, Pa—Devon Electric 
Co. Capital, $50,000. To manufac- 
ture electric goods of various kinds. 
W. I. Bickford and assoctates are the 
incorporators. 


Connellsville, Pa.—De Polo's Heat- 
ing System Co. Capital, $20.000. To 
manufacture and install heating sys- 
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tems, etc. H. E. Walton is the prin- 
cipal incorporator. 
Melbern, Ohio.—Melbe-n Tele- 


phone Co. has incorporated with a 
capital of $4000 by Edwin Stenger, 
Daniel D. Rinkel and others. 


Savannah, Ga.—Universal Light & 
Power Co. has incorporated by L. D. 
Wylly, F. B. Mosely and G. W. Spitz. 


Pierczton, Ind.—Pierceton Light 
& Water Co. has incorporated with 
a capital of $35000 to furnish light 
and power. J. T. Brosnahan, direc- 
tor. 


New York, N. Y.—United States 
Electric Manufacturing Corporation. 
Capital, $50000. To manufacture 
electrical specialties, etc. Incorpora- 
tors: A. Caming. J. J. Lazaroe, and 
G. Frankel, 666 West 162nd street. 

New York, N. Y.—Railway & 
Power Equipment Co. Incorporated 
in Delaware with a capital of $5,- 
000,000. To manufacture power ma- 
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chinery, railway equipment, etc. In- 
corporators: K. I. Gartland, New 
York: H. Rubin, and M. Gross, 
Brooklyn. 


New York, N. Y.—-Ridishaw Manu- 
facturing Co., Inc. Capital, $250,000. 
To manufacture telephone and sound 
transmitting devices. Incorporators: 
M. Ganya, L. J. Haines, and J. Con- 
ners, 80 Broadway. 


New York, N. Y.—Rector Electric 
Co., Inc. Capital, $10,000. To manu- 
facture electrical specialties, ete. In- 
corporators, A. Goetze, W. Claman, 
and F. W. Martin, 320 East 156th 
street. 


Memphis, Tenn.—Hawkins Elec- 
tric Co. Capital, $10,009. To manu- 
facture electrical goods, etc. Incor- 
porators: B. T. Hawkins, Lloyd L. 
Gough, and J. Bloomfield. 


Natchez, Miss.—Natchez Electric 
Co. Nominal capital, $5000. To 
manufacture electric appliances. In- 
corporators: Frank Hootsell, Mau- 
rice Block, and A. 1. Hootsell. 


St. Albans, W. Va.—St. Albans 
Light, Water & Ice Co. Capital, 
$100,000. Forming a consolidation of 
the Campbell Brothers Ice Co. 
and the St. Albans Water & 
Electric Co. It is understood that 
the corporation is considering plans 
for improvements and extensions in 
the plants, to provide for an increase 
in the present capacity. 


NEW PUBLICATIONS 


Saving Coal in Steam Power Plants, 
—The Bureau of Mines, Department 
of the Interior, has published Tech- 
nical Paper 217, entitled “Saving Coal 
in Steam Power Plants.” ‘This is a 
reprint of Engineering Bulletin No. 2 
prepared by the United States Fuel 
Administration in collaboration with 
the Bureau of Mines. It sets forth 
ina clear manner the underlying prin- 
ciples of power plant economy, the 
determining factors, and the method 
of applying them in such manner as 
to be of greatest service to the own- 
er. manager and engineer of the plant. 
The saving of coal in steam power 
plants, both isolated and central sta- 
tion, is discussed and emphasizes the 
importance of the human element in 
this connection. It enumerates the 
preventable losses in boiler-plant op- 
eration, the principal ones being a 
dirty boiler, causing a loss up to 
25%: leaky setting, loss up to 15%, 
and poor firing, loss up to 40%, and 
points out how these conditions may 
be improved. It stresses the 1m- 
portance of keeping a systematic rec- 
ord of operation, the utilization of 
steam after delivery to the engine 
and the use of exhaust steam. <A 
folded insert shows the relative heat 
lost in the steam piping,’ engine, con- 
denser, etc., and points out most 
forcibly the great loss of heat in the 
condenser when industrial applica- 
tions cannot be employed. Copies 
of this valuable bulletin may be pro- 
cured from the Superintendent of 
Documents, Government Printing 
Office. Washington, D. C., at 5 cents 
per copy. 
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Personal 


G.E. Tripp Awarded Distinguished Service Cross—Dr. 
Jewett to Serve on Engineering Foundation Board—Changes 


Epwarp I. Pratt, who recently 
was discharged from the army, has re- 
turned to the Kellogg Switchboard & 
Supply Co., Chicago, in the capacity of 
advertising manager. 


GEORGE SCHUYLER, who for the 
past 18 years has been connected with 
the Hazard Wire Co., has resigned to 
associate himself with Frank E. Watts, 
Inc., 30 Church street, New York, as 
sales manager. 


Harry L. Knicurt, Medford, N. 
J., has been appointed by Governor Edge 
to succeed Ralph W. E. Donges, re- 
cently resigned, on the Board of Public 
Utility Commissioners. Andrew Gaul, 
Jr., Bergen county, has also been ap- 
pointed a member of the commission. 


T. W. Beuawn, for the last 20 
years connected with the General Elec- 
tric Co., Fort Wayne, Ind., has resigned 
to accept the position of factory man- 
ager of the 1900 Washer Co., at Bing- 
hampton, N. Y. Mr. Behan has for 
many years been in charge of the frac- 
tional horsepower motor sales depart- 
ment of the Fort Wayne plant of the 
General Electric Co. He was presented“ 
with a handsome leather traveling bag 
by his department associates. He is 
succeeded by A. J. Francis, who has 
been with the Chicago office of the 
General Electric Co. for a number of 
years. , 


Dr. Frank B. JEWETT, chief 
engineer of the Western Electric Co., 
was recently elected to membership on 
the Engineering Foundation Board as 
one of the two trustees representing 
the American Institute of Flectrical 
Engineers. Dr. Jewett is well known 
to the scientific world, especially in the 
field of telephony. He was born in 
Pasadena, Cal., in 1879, and was grad- 
uated from Throop Polytechnic Insti- 
tute of Pasadena, Cal., in 1898 with 
the degree of A. B., in electrical en- 
gineering. From 1898 until June, 1902, 
he was a student in the University of 
Chicago, receiving the degree of Ph. 
D. in 1902. In 1904, Dr. Jewett became 
connected with the American Telephone 
& Telegraph Co., and for about eight 
years was in charge of transmission 
development work for the Bell System. 
While in this position as transmission 
engineer, the loading of eight-gauge 
circuits was perfected; phantom cables 
and phantom loading for open wires 
and cable were developed, the New 
York to Denver line and the Boston 
to Washington underground cable were 
engineered. Dr. Jewett began work on 
the transcontinental line, retaining gen- 
eral charge of the transcontinental en- 
gineering until the line was completed. 
In April, 1912, he became assistant chief 
engineer of the Western Electric Co., 
having charge of development and re- 
search work. In December, 1916, he 
was appointed chief engineer of the 
company to succeed C. E. Scribner 
and has since served in this capacity. 


gineering trainin 


CALVERT TOWNLEY, assistant 
to the president of the Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa., presented a very im- 
portant paper before the meeting of 
the American Institute of Electrical 
Engineers held in Boston, March l4, 
on the subject “Some Possibilities of 
Steam Railroad Electrification as Af- 
fecting Future Policies,’ which is re- 
produced in full in another part of this 
issue. Mr. Townley entered the elec- 
trical field at the time when the alter- 
nating-current system was in its be- 
ginning, and he has given its develop- 
ment very close study. His early ex- 
perience combined both commercial 
and engineering matters, and his en- 
and the connections 


Calvert Townley. 


he has established have given him an 
understanding of electrical apparatus 
and electrical operation which has 
made his administrative work very 
practical and highly effective. Mr. 
Townley became connected with the 
Westinghouse company about 26 years 
ago and to him much credit is due for 
the large measure of success which 
has attended the commercial develop- 
ment of the apparatus designed and 
manufactured by that organization. He 
was for six years connected with the 
New York, New Haven & Hartford 
railway system, going to Hartford 
originally to take charge of the elec- 
trification work for the system, and al- 
so to manage its related trolley proper- 
ties. He organized and conducted the 
investigation of the electrification prob- 
lem out of New York. In 1911 he se- 
vered his connection with the New 
Haven system to re-enter the services 
of the Westinghouse company. At the 
annual. meeting of the Engineering 
Council. held recently Mr. Townley was 
reappointed chairman of the Water 
Conservation Committee, also reap- 
pointed a member of the Reconstruc- 
tion Committee of the Council. 


Mr. Townley is a prominent member 
of the American Institute of Electrical 
Engineers and has served on its board 
of directors and various committees. 


CHARLES SPAULDING, of New- 
buryport, Mas., has been appointed 
manager of the Wakefield ( Mass.) mu- 
nicipal gas and electric department. 


A. S. BLAGDEN was elected presi- 
dent at the organization meeting held 
recently by the directors of the Air Re 
duction Co., Inc., New York, N. Y. 


H. L. GARBUTT, manager line ma- 
terial section, Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, is 
visiting the Pacific Coast offices of the 
company. He was in Seattle recently. 


ERNEST HutTcHewns, formerly 
city electrician of Bluffton, Ind., has 
accepted a position as superintendent of 
the Linn Grove Light & Power Co. He 
is succeeded at Bluffton by Ernst 
Hutchens. 


C. C. WALLACE, formerly mana- 
ger of loading of munitions section of 
the Stenotype Co., Indianapolis, Ind. 
is now director of development and 
service of the Powdered Coal Engineer- 
ing & Equipment Co. of Chicago. 


THOMAS F. JOHNSON, superin- 
tendent of transmission and distribu- 
tion of the Georgia Railway & Power 
Co., Atlanta, Ga., has been promoted to 
the position of general electrical super- 
intendent, succeeding S. A. Redding, re- 
signed. His promotion comes as a re- 
ward of unusually efhcient service in 
the transmission department. He is re- 
garded as one of the most capable elec- 
trical engineers in the South. 


HERMAN RUSSELL, _ assistant 
general manager of the Rochester Rail- 


way & Light Co., Rochester, N. Y., 
was elected general manager of the 


company at a meeting of the board of 
directors held recently. He succeeds 
James T. Hutchins, former vice-presi- 
dent and general manager, who became 
poe of the company last Decem- 
er. 


E. L. Simpson has been appoint- 
ed manufacturing superintendent of 
the Fort Wayne plant of the General 
Electric Co. He has spent the last 
two years at Fort Wayne, going there 
from Schnectady, N. Y. He will have 
for his two assistants Max Holz and 
A. Kaysor. Mr. Holz came to the 
Fort Wayne plant from Madison, 
Wis., where he was emploved as a 
special designer and held the same po- 
sition at Fort Wayne. Mr. Kayser for 
some time has been superintendent of 
Section A of the Fort Wayne plant, 
or that part of the works located east 
of Broadway. With his two assistants 
Mr. Simpson will have charge of all 
of the manufacturing done at the 
plant. being one of the most important 
positions offered at the Fort Wayne 
works, 


March 22, 1919. 


H. A. WHERLE has been trans- 
ferred to Paris, Ill., as manager of the 
plant of the Central Illinois Public 
Service Co. He was formerly stationed 
at Tuscola, Ill. 


C. H. Matson has been named 
superintendent of buildings and main- 
tenance of the Fort Wayne plant of the 
General Electric Co. He formerly oc- 
cupied the position of foreman of the 
factory engineering. 


B. C. Evans has been appointed 
tool supervisor for the entire plant of 
the Fort Wayne branch of the General 
Electric Co. He was formerly fore- 
man of the tool making department. 
Mr. Evans succeeds in this position 
Frank Hoffman. His assistant will be 
John Roebel and the two men will 
have charge of all of the tools pro- 
duced at the plant. A tool committee 
has also been appointed and will re- 
view and give advice upon all matters 
pertaining to special tools, fixtures, 
moulds, jigs, dies and other appliances. 
The committee will be composed of E. 
L. Simpson, Max Holz. A. Kaysor and 
B. C. Evans. 


WittramMm L. ABBOTT, of the 
Commonwealth Edison Co., Chicago, 
has retired as president of the board 
of trustees of the University of Il- 
linois after faithful service in this 
capacity for the last 10 vears. Mr. 
Abbott remains, however, a member 
of the board of trustees but wished to 
be relieved of the responsibilities as 
president of the board. He is a gradu- 
ate of the electrical engineering course 
of the University in the class of 1884 
and has always taken a deep interest 
in the welfare and growth of the in- 
stitution. He is succeeded by Robert 
. Carr, president of the Dearborn 
Chemical Co. of Chicago. 


Caper. J. H. MoseELey recently 
received his discharge from military 
service and joined the advertising de- 
partment of the Western Electric Co. 
For three years he was advertising 
manager of the Texas Power & Light 
Co., Dallas, Tex. In August, 1917, 
he entered the United States Army, 
soon becoming first lieutenant of the 
Coast Artillery service. Later he was 
transferred to the Aeronautic Service, 
being at the same time promoted to a 
captaincy. Since leaving the service 
at one of the Pacific Coast camps and 
joining the Western Electric organiza- 
tion, Captain Moseley has been visit- 
ing the company’s numerous branch 
houses on his wav to New York City, 
where he will make his headquarters. 


Gen. Guy E. TRIPP was re- 
cently decorated with the United 
States Government distinguished war 
service medal, which was awarded him 
for his excellent work in svstematizing 
methods and practice, resulting in the 
hearty co-operation of industries pro- 
ducing ordnance material for the army. 


General Tripp's army career has been’ 


‘marked by a series of successes. En- 
tering the army with the rank of 
colonel as chief of the Production 


Division of the Ordnance Department, ` 


he was later promoted to the rank of 
brigadier general as assistant chief of 
Ordnance. General Tripp has proven 
himself to be a man of wonderful 
executive and organization ability. It 
was he who conceived the idea that 
production work of the Ordnance De- 
partment should be handled from dif- 
ferent points throughout the United 


in Washington. 


ELECTRICAL REVIEW 


States instead of through one big head 
This scheme worked 
out to perfection and was the means 
of speedy and efficient production. It 
is to men like General Tripp that our 
country is indebted for the great part 
they played in assisting in the speedy 
and victorious end of the world war. 
Before going into service General Tripp 
was president of the board of direc- 
tors of the Westinghouse Electric & 
Manufacturing Co.. to which position 
he returned after the signing of the 
armistice, and the cessation of hostili- 
ties. 


Tuomas H. Day, recently ap- 
pointed chairman of the Committee of 
Arrangements for the forthcoming 
convention of the National Association 
of Electrical Inspectors, is associated 
with the engineering department of the 
New England Insurance Exchange. He 
devotes much of his time in explaining 
the National Electrical Code to the 
electrical interests in his territory and 
in educational institutions, having over 
900 stereopticon slides which he has 


Thomas H. Day. 


collected during the past 15 vears. He 
entered the electrical neld about 43 
vears ago, his work having been assist- 
ing in the installation of thermostats for 
a fire alarm system in the coal bunkers 
in the Battleship Tennessee. 


E. V. ApvaMs has been appointed 
railway sales engineer of the Western 
Electric Co., New York, succeeding G. 
K. Heyer. Mr. Adams has been in the 
employ of the company since 1910 when 
he entered the railway sales department 
of the Chicago house. He was trans- 
ferred to St. Louis in 1912 and the fol- 
lowing year went to New York where 
his headquarters will remain. 


Obituary. 


LESTER BLUMBERG, connected 
with the Colony Construction Co.. in 
the capacity of electrical engineer, died 
on March & at his home, 373 Monroe 
street, Brooklyn. N. Y. Mr. Blumberg 
was 43 vears of age. 


W. R. JoHNSON, treasurer of the 
Wisconsin State Association of Elec- 
trical Contractors and Dealers, and 
owner of Johnson’s Electric Shop, 
Wausau, Wis., died in that city on 
March & Mr. Johnson had built up 
a very enterprising electrical contract- 
ing and merchandising business in the 
city and was for many years very act- 
ively associated with the state associa- 
tion, on whose committees he (has 
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served repeatedly and whose interests 
he tirelessly promoted. 


JAMES E. COLE, wire commission- 
er of Boston, Mass., one of the most 
active members of the Electrical Com- 
mittee of the National Fire Protection 
Association, died at his home at Rox- 
bury, Mass., Feb. 22. During his life 
Mr. Cole stood in the front rank of 
those charged with the municipal regu- 
lation of electrical equipment and in 
his death the industrv loses one of its 
most substantial and progressive fig- 
ures. The following account is taken 
from the resolutions adopted by the 


* Electrical Committee. Mr. Cole's active 


connection with the Electrical Commit- 
tee began in 1899, when he was ap- 
pointed a member of a sub-committee 
to consider possible improvements in 
the method of installing the ground 
return wire of electric railway sys- 
tems, although he had been actively 
co-operating with the committee for 
several vears prior to this time. From 
then on he continuously served an com- 
mittees, being chairman of the Theater 
Committee and the Gas-Filled Lamp 
Committee. and a member of the 
Switch and Cut-out Committee. When, 
in 1911, the Electrical Committee was 
reorganized to allow the appointment 
of members from other than the insur- 
ance interests, Mr. Cole was made a 
member representing the National Elec- 
trical Inspectors’ Association of which 
he was president. 

He entered the wire department of 
the city of Boston as deputy inspector 
in 1X91. ənd was appointed chief dep- 
utv in 1901. In 1908 he was appointed 
wire commissioner of that city and, 
through the efficient discharge of his 
duties. won the merited honor of being 
reappointed bv three successive mayors. 
The present inspection system of Bos- 
ton, which has been recognized by 
many as the most comprehensive in 
the country is largely the result of his 
efforts and supervision. He was a 
member of the A. I. E. E. and numer- 
ous other organizations. 


EpwaRp BELL FIELD, SR., pres- 
ident of the Mountain States Telephone 
Co., Denver, Colo., died Feb. 20 at the 
age of 69 years after a long illness. Mr. 
Field was a New Englander by birth 
and education. In 1865 he entered the 
wholesale woolen business in Boston. 
His health failed and in 1879 he was 
forced to go to Colorado to reside. He 
began life in the West as a telephone 
operator and in 1881 was appointed 
manager of the operating department 
of the Colorado Telephone Co. He be- 
came general superintendent of the com- 
pany in 1885 and vice-president and 
general manager in 1890. He organized 
a number of other companies and in 
1898 he was elected president of the 
various companies consolidated into the 
Mountain States Telephone Company, 
operating in eight states. He was also 
president of the Tri-State Telephone 
Company and a director of the First 
National Bank of Denver. He served 
as a director and as treasurer of the 
Denver Chamber of Commerce, trustee 
for two years of Denver University and 
was a member of the advisory board of 
Governor Buchtel in 1907. Mr. Field 
belonged to many clubs and literary and 
scientific organizations, many of them 
national in character. He had a wide 
interest in mountain biology and de- 
voted much of his spare time to the 
studw of human physiology and psychol- 
ogy; in which heswas much interested. 
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When Prices Drop. 
B. M. Anderson, Jr., Ph. D., of the 


National Bank of Commerce in New York, 
is the author of pamphlet recently is- 
sued entitled “When Prices Drop,” which 
is a well-reasoned analysis of the tinan- 
cial situation of our country and offers 
suggestions for the future that will prove 
of considerable value to bankers, business 
men and statesmen. He states that al- 
though all prediction in economic mattera 
is to be accepted with caution, we may 
except the Civil War parallel to hold 
so far as falling prices and the absence 
of crisis caused thereby are concerned. 
But the continuance of business activity 
will have to rest on a square deal to 
labor, and on a generous policy of lending 
on the part of the United States, the one 
great country which has a large surplus. 
Europe has a sound basis of credit to 
offer. Her people are intelligent, efficient 
and accustomed to pay their debts. They 
are impoverished in the present, but their 
industry and frugality will give them 
wealth in the future. Their great war 
debts, so far as held by their own people, 
need not seriously weaken their credit 
with the outside world. Even those 
weaker countries with large foreign debts 
may still secure new capital from outside 
on “receiver's certificates’’ or on pledge 
of special revenues. Our own interests 
are bound up in a magnanimous foreign 
policy. Especially must we let gold yo 
freely when it will Unless the rest of 
the world can revive its commerce and in- 
dustry, it cannot buy our goods or pay 
its debt to us. International trade is a 
matter of reciprocal advantage. <All the 
world shares in the prosperity of a coun- 
try which plays the game fairly. But the 
game of commerce must not be played in 
the future as an adjunct to piratical di- 
plomacy—nor must the game of diplomacy 
be played as an adjunct to selfish busi- 
ness. We must free the world from the 
German spirit, as well as from the Ger- 
man armies. 


Customer Ownership Plan Favored. 


The following article appeared recently 
in the Investors’ Guide column of the 
Chicago Tribune: 

“A study of the list of several hun- 
dred cities where traction and other util- 
ity companies have obtained increased 
rates in the last year tends to confirm 


the opinion that people should invest 
their money at home. 
“Companies whose securities are held 


largely by residents of their respective 
localities have fared better than others. 
The reason for this is plain. If a consid- 
erable number of citizens of a town own 
stock and bonds of its street railway, 
the rate-making board cannot help seeing 
that to refuse a necessary increase will 
be merely to take the property of part 
of the citizens and gradually distribute it 
to the others until bankruptey stops the 
process. The people whose property is 
imperiled are on the ground where they 
can and do use their influence in pro- 
tecting their interests. 

“Rate making boards, of course, should 
act as courts of justice and treat both 
sides fairly. It seems, however, that in 
practice they often follow the line of least 
political resistance and sacrifice the just 
claims of unknown owners in order to 
grant unjust demands of ever present and 
insistent patrons. 

“The investor who owns bonds of a 
company in a distant state is unknown 
and negligible to the rate-making author- 
ities, but the man whose money is in- 
vested in home companies must be con- 
sidered.”’ 


Central Illinois Company Report. 


The Central Illinois Public Service Co. 
reports operating income of $871,720, after 
all charges except interest in the calendar 
year 1918. This compares to $871,658 in 
the previous vear. Net after interest 
amounted to $221,453, as compared to 
$282,500 in the previous year. Preferred 
dividends amounted to slightly more than 
net earnings, being $223,051. In addition 
the company paid common dividends of 
$90.000 out of surplus. 


American Telephone Earnings Show 
Substantial Gains. 


The American Telephone & Telegraph 
Co. in the 12 months ended Dec. 31, 1918, 
with the properties operated by the Gov- 
ernment in the last tive months of the 
Year, received larger net income—partly 
on the basis of its own operating income 
for the first part of the period and partly 
on the basis of the compensation guaran- 
teed by the government—than it earned 
from its own operations in 1917. The 
company’s annual report shows that the 
balance availabie for dividends and re- 
serve for contingencies in 1918 was $43,- 
901,321, equal to 9.93% on  $441,947,838 
capital stock Outstanding, compared with 
a balance of $38,471,106 in 1917. equal 
to 8.85% on $435.658,725 capital stock. 

Reporting to stockholders on the sub- 
ject of “combination and regulation,” 
Theodore N. Vail, president of the com- 
pany, says: 

“There is little doubt remaining in the 
minds of the public but that regulated 
monopoly is, better than unregulated Gov- 
ernment ownership, and there is no longer 
any extensive conviction that there can 
be effective competition in the electric 
transmission of intelligence.” 

Mr. Vail presented also, in the form of 
a diagram, an argument for an increase 
in telephone rates. The diagram shows 
tne rise in commodity costs and wages 
While telephone rates have remained al- 
most stationary. Relatively to the price 
of commodities in general the rates have 
decreased 30%, it is pointed out. 

“About 12% increase in rates is needed,” 
says Mr. Vail, “which appears . almost 


negligible when compared with advances 


in the cost of other commodities.” 
The income account for the year, with 
comparison, is as follows: 


Karnings— 1918, 1917. 
Dividends ........... $19,527,451 $28,894,254 
Interest and other 

revenue ....... .... 18.022.220 19,455,261 
Tel. tratħie (met) .... *4,726,096 7.387,548 
Compensation—aAcct. 

government con- 

tract, 5 months, 

POLS: E E tee 18,780,395 asesan. 

Totál i556 ase eee $61,056,162 $56,237,063 
Expenses ............ 6.763.146 7,296,597 

Net earnings ...... $54,293,016 $48,940,466 
Interest ...........-. 10,391,695 10,469,360 

Balance .........-.. $43,901,321 $38,471,106 
Dividends ........... 35,229,699 32,481,614 

Balance ........... $ 8,671,622 $ 5,989,492 
Approp. for contin- 

gencies ........26-- 5,000,000 2.500.000 


Added to surplus..$ 3,671,622 $ 3,489,492 


“Seven months 1918. 


Net Earnings of Western Electric 
Show Increase Over 1917. 


According to the annual report to 
stockholders, the total sales of the West- 
ern Electric Co. for the vear ending Dec. 
31. 1918, aggregated $14145,226,000, which 
compares with 3150,340,000 in 1917, $106.- 
187.000 in 1916 and $62,852,000 in 1915. Of 
the total sales $67,860.000 were to the As- 
sociated Bell Telephone Companies, $21,- 
825,000 to the War and Navy Departments 
of the United States Government and 
$55.541.000 to other customers. The net 
earnings of the companies, after meeting 
the nigh costs of labor and material pre- 
vailing throughout the year and after pro- 
viding for the very heavy taxes and other 
necessary reserves, etec.. amounted to $5,- 
050,849, which represents an average in- 
o Teui for the year of 6%. or $84,600.- 

90. 

The unfilled orders of the company at 
Dec. 31, 1918, after deducting those can- 
celled or likely to be cancelled by the 
Government because of the cessation of 
hostilities, aggregated about $26,265,000. 
a decrease of $2.4191,000 as compared with 
Dee. 31, 1917. It is probable that the to- 
tal sales in 1919 will be considerably Jess 
than in 1915. although active efforts are 
being made to stimulate trade and to de- 
velop new business. 


The additions to the plant of the com- 
pany, during 1918 aggregated $2,925,000, 
whie the increase in reserve for deprecia- 
tion on the plant was $2,139,000. In addi- 
tion to providing for the depreciation of 
ihe plant, according to its usual and nor- 
mal practice, the excess cost of construc- 
tion in process under war conditions over 
the normal costs to be expected under 
peace vonditions have been charged off. 

Although no return from foreign invest- 
ments are included in the report for 1918, 
it is believed that the earnings of some 
of the foreign allied companies were suf- 
ficient to offset losses on others, so that 
no net loss was sustained on the whole. 
For the purpose of handling the export 
business of the company to the best ad- 
vantage, it hus been found advisable to 
segregate it trom the domestic business 
directly connected by this organization. 
Accordingly. a subsidiary corporation, the 
International Western Electric Co., Inc.. 
was organized during the year, and has 
been operating since June 1 with satis- 
factory results. 

A detailed report of earnings of the 
Western Electric Co., including its sub- 


sidiaries, for 12 months ending Dec. 31, 
1918S, is as follows: 

D T 4st Keke Sawn t te E EEEN $145,226.119 
Other income ...........--02 en ob4,91% 


$145.891.038 
“ost of merchandise.$128,219,691 


Expenses ........ : 9,999,965 
Taxes autoi a-ha 1,520,533 
Appropriated for: 
Reserve for Em- 
ployees’ Benefit 
Fund (subsid- 
iary companies) 100,000 


Reserve for contin- 
Zencies ........ 1,000.000 140,840,189 


Available for interest 


and dividends .... $ 5.050.849 


Interest paid........ 1,540,528 
Dividends .......... 3,300,000 
Carried to common 
StOCK ~ occietackaws 210,321 5.050.849 
ASSETS. 
Real estate and 
buildings ........ $ 13,541,253 
Machinery and equip- 
ment sosser risso 14,430,339 
Total plant ...... $ 27,971,592 
Merchandise ....... 45,.047.290 
Cash os ude new cae as 5,547,402 
Bills receivable..... 694,758 
Accounts receivable 23,838,621 
Total current as- 

SOUS) sic tds ees 75,128,071 
Liberty Bonds...... 3,904,920 
Sundry investments 11,452,316 

Grand total ...... $118,456,899 
LIABILITIES. 
Preferred stock, 300,- 
000 shares ........ $ 30,000,000 
Common stock, 150,- 
000 shares, no par 
vale 645 c5t canes 25,985,685 
Bonded debt ....... 15,000,000 
Total capital lia- 

bilities ......... 70,965,685 
General bills payable.......... 10,600.00" 
Bills payable for Liberty Bonds 2.112.280") 
Accounts payable ............. 9.710, 743 
Reserve for depreciation on 

plant c5.0 shee eee we oan bos wes 18 424.058 
Reserve for Emplovees’ Bene- 

filt Fund a orhs hd eka eee ee ies 1,600,N0A 
Reserve for contingencies..... 4,984. 163 

Grand total ................. $118,456.899 


New York Bank Organizes Industrial 


Department. 
The Liberty National Bank, New York 


City. has created an industrial depart- 
ment for the purpose of offering its ser- 
vices, in an advisory capacity. on matters 
pertaining to manufacturing and in- 
dustrial problems. This new work will! be 
directed by Donald D. Davis, who has had 
practicaLengineering, accounting and fac- 
tory. executive experience. 


March 22, 1919. ELECTRICAL REVIEW 49] 


For the 
Readjustment Period—What? 


XXIX. 


You Have An Advertising 
Message— Tell It Now! 


Advertising is the certain, quick 
and economical method of develop- 
ing your business. 


Never were the people—the buying 
public— more ready and able to 
buy than they are today. 


There is no scarcity of money. 
The purchasing power in America 
today is greater than in all history. 
The field for new and greater busi- 
ness development is here. 


When you put the power of adver- 
tising promotion and its great 
economies back of your own busi- 
ness, you are also spreading the 
spirit of optimism and good-will. 


The U. S. Department of Labor 
urges all progressive manufacturers 
—in fact, all who have anything to 
sell—to advertise now and take 
advantage of the great market 
which exists at this time. 


This message from Secretary Wilson and his W. B. WILSON, | Secretary 


rap aa aaa U.S, DEPARTMENT OF LABOR. 


C. A. TUPPER President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 
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Dividends. 


Directors of the Bell Telephone Co. of 
Canada have declared a quarterly div- 
idend of 2%, payabie April 15 to stock of 
record March 31 


Electric Securities Co. has declared a 
quarterly dividend of 2°, payable April 
1 to stock of record March 28; also a 
quarterly dividend of 144% on preferred 


stock, payable May 22 to stock of record 
April 1. 
Illinois Traction Co. has declared a 


quarterly dividend of 14% on preferred 
stock, payable April 1 to stock of record 
March la. $ 


Western Union Telegraph Co. has de- 
clared a quarterly dividend of 1% 
payabie April 15 to stock of record March 
20. 


A quarterly dividend of 13%% has been 
declared by the Worthington Pump & 
Machinery Co. on preferred A stock; also 
a quarterly dividend of 142% on preferred 
B stock; both of which are payable April 1 
to stock of record March 20. 


Benjamin Electric Earnings Gain. 


The Benjamin Electric Manufacturing 
Co., in its annual report shows net profits 
in 1918 of $434,254, before allowance for 
federal taxes. This compares with $397,- 
848 before federal taxes in 1917. The sum 
of $3,248 was deducted for sundry ad- 
justments and $117,558 was distributed in 
dividends, leaving a balance of $513,448 
to be added to surplus, increasing that 
item to $516,384 on Dec. 31, 1918. The 
balance sheet at the close of 1918 shows 
total assets and liabilities of $3,687,674, 
compared with $2,645,827 on Jan. 2, 1918. 


Page Steel & Wire Earnings Show 
Decrease. 


The annual statement of the Page Steel 
& Wire Co. for 1918 shows net earnings 
of $261,857, as compared to $323,579 in the 
previous year. The directors charged off 


$98,218 for depreciation of inventory 
values. The balance sheet compares: 
ASSETS. 
1918. 1917. 
Current assets ...... ae 632, 384 $2,601,188 
Plants S:25se-¥ adie Sard 234,250 2,896,025 
Franchise, patents and 
business .........-. 1,000,000 1,000,000 
Stock in treasury .... 284,600 284,600 
Outside stocks ......-. C2039 “hue new 
Total assets ........ $7,174.17 78 $6,781,813 
LIABILITIES. 
Current liabilities ....$1.946,535 $1,877,188 
Capital stock ........ 2,800,000 2,500,008 
Bonds ..............6- 394,000 334,000 
NOES sc: ese ee wee oy 210,800 109,900 
Surplus and reserve .. 1,822,842 1,510,425 
Total liabilities ~.87,174,178 $6,781,815 
Earnings. 


PENNSYLVANIA UTILITIES CO. 


Statement of operating income for the 
month of January, 1919 and 1918: 


1919. 1918. 
Operating revenues...... $160,512 $133,806. 
Operating expenses and 
TAXES: shri he vee snie 110,518 107,462 
Operating income ..... $ 50.024 $ 26,04! 


Statement of operating income for the 
12 months ended Jan. 31, 1919 and 1918: 


1919. 1918. 
Operating revenues ..$1,631,032 $1,256,656 
Operating expenses and 
taxes > 45 oi oa eats areca en 1,219,104 1,959,601 


-$ 411,928 $ 197,055 


ELECTRIC BOAT CORPORATION, 


The report for the year ended Dec. 31, 
1918, net income after charges and taxes 
of $568,525, equal after preferred dividends 


Operating income.. 


to $7.09 a share on $4,099,600 common: 
1918. 1917. 
Net operating profit ..$ 607.573 $2,370,588 
Other ineome ........ 127,400 211.424 
Total income ......... 1,014,973 2.612.012 
Depreciation, ete. 416,448 531,97 
Net income ........8. 568,525 2,080,088 
Dividends 3c ivws ee ess 212,800 1.550.978 
Surplus 4 aciAmnss eaves 554,725 699,060 


CHICAGO TELEPHONE CO. 


For the 12 months to Dec. 31—Gross, 
$22,433,426: inerease, $884,512: net after 
taxes, $3,269,661: decrease, $288,974. De- 
cember gross, $1.926,047: increase, $100,- 
287: net after taxes, $114,367; decrease, 
3215.726. 
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COLUMBIA GAS & ELECTRIC. 


Fer the year ended Dec. 31, 1918, surplus 
waxes and charges was $3,199,198, 
equivalent to $6.39 a share on $50,000,000 
against 
$0.56 a share in 1917. 


after 
s.ock, 


follows: 


Gross earnings 


Net 


s... 


Dividends 
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ELECTRIC SUPPLY 


REPORT. 


The company reports net earnings of 
$525,000 for the year ended Dec. 31, 1918, 


surplus of $2,935,362, or after setting aside a fund sufficient to 
The income account meet all taxes. This compares with net 
of $625,884 earned in 1917. The board of 
1918. 1917. directors has also set aside $206,900 out 
Peuth $11,538,7 112 $10,861,631 of 1918 earnings for retirement of its first 
er has vase alot g 1,544.810 7,165,116 and second preferred stocks. The sales 
Surplus after charges 3°19 198 2°933.362 for the month of January are reported 
ie ORE Re See 2,000,030 = 1,500,000 about 66% in excess of the sales for Jan- 
1.199,198 1.433,362 - uary of last year. 


Surplus for vear .... 


BROOKLYN EDISON CO. 


1918. 1917. 1916. 
Total revenue 26d bide wewase nd Gawd w beeen $ 8,854,302.14 $ 8,381,055.25 $ 8,204,808.66 
Expenses including taxes and reserve for 
property retired co... ce ewe ec wees 6,162,145.58 5,511,982.25 5,014,050.93 
Gross income s.is4 sy Seen ae swe EE EONAR $ 2.691,856.56 $ 2,869,073.00 $ 3,190,758.63 
Contingencies, reserve wo... wk eee ees 199,620.06 596,704.14 569,174.65 
$ 2,492,236.50 $ 2,272,368.86 $ 2,621,583.98 
Interest and discount aes yo OA Rw eee dls 898,677.20 $ 802,710.78 $ 761,628.62 
Dividends: CtGe sosriemres e enon eren aE tee eres 1,495,749.88 1,425,522.10 1,293,509. 85 
Surplus for the year ...........02 0c cece es $ 97,509.42 $ 44,135.98 $ 566,445.50 
Adjustments, previous vearS 2.0... 0. ce nee eee 59,463.68 *69.83 
Credit to profit and loss ................. $ 97,809.42 $ 103,599.66 $ 566,375.67 
Stock outstanding Dec. 31.2... 0... cece eee $17,237,000.00  $17,156,500.00 $15.651,200.00 
“Deduction. 
CITIES SERVICE CoO. 
January 31. 1919. 
12 monthsending 12 months ending Month of Month of 


Gross earnings 


Expenses 


Net earnings 
Interest on debentures 


Net to 
Dividends 


Jan. 31, 1919. Jan. 31, 1918. Jan., 1919. 


EAE TES aah ie $22,102,203.21 $19,429,505.52 $1,853,598.25 

s Wa a aA a decal ia ot MRA 552,241.09 365,470.86 61,727.03 
EERST $21,519,961.55  $19,063,034.66  $1,791,871.22 

ee ee BsO,006.04 2,770.48 108,002.35 

StOCK 2.a6sa5% ener ed $21,169,584.91 $19,060,264.18 $1,683,868.87 
preferred stock 4,041,016.50 339,809.50 


3, 758,932.15 


m 


Net to common stock and 
reserves 2c cect eee ees $17,127, S08.41 $15,201,332.03  $1,344,059.37 
Debenture fund .............. $ = 452,838.98 l 
Contingent fund ..........-08. 652,029.13 
Stock surplus ................ 1,993 ,950.21 
Surplus reserve .........-6.66% 5.707,208.25 


Surplus .. 


oo ee wan were he een weno we nee 


28,677,821.25 


Total surplus and reserves.$37,483,847.82 


I 


WEEKLY 


Quotations furnished by F. 


Jan., 1918. 


$2,031,462 1S 
30,970.93 


$2,000,491. 25 
205 


5.23 


$2,000,286.0: 
332,307.50 


$1,667,978.52 


COMPARISON 
ING ELECTRICAL COMPANIES. 


M. Zeiler & Co, 


Div. rate. 
we LUblic Utilities— 
Adirondack Electric Power of Glens Falls, common............- 6 
Adirondack Electric Power of Glens Falls, preferred............ 6 
American Gas & Electric of New York, common...........: aa tes 
American Gaus & Electric of New York, preferred........... à 6 
Amer.can Light & Traction of New York, common............. So 
American Light & Traction of New York, preferred............ 6 
American Power & Light of New York, common............... 4 
American Power & Light of New York, preferred............0.2- 6 
American Public Utilities of Grand Rapids, common............ oe 
American Public Utilities of Grand Rapids, preferred........... 7 
American Telephone & Telegraph of New York............. ae sa 
American Water Works & Elec. of New York, common......... at 
American Water Works & Elec. of New York, particip...... q 
American Water Works & Elec. of New York, first preferred. Si 
Appalachian Power, COMMON... ...0 ccc cece ec ween ee ee ee ee eees eae act 
Appalachian Power, (PPelerrea: sr v9) 6 oud Sas Gs He eee he ince 
Cities Service of New York, COMMON ....... 0.00 cc cece ee ee es --extra 
Cities Service of New York, preferred. .......... 0... cee cent wee 6 
Commonwealth Edison of Chicago... . 0... ccc ecw twee ween tee 8 
Comm. Power, Railway & Light of Jackson, common.......... ; s 
Comm. Power, Railway & Light of Jackson, preferred......... 6 
tederal Light & Traction of New York, common..............- 
Federal Lizht & Traction of New York, preferred............00. 
INinois Northern Utilities of Dixon... . cc ee eee tee wees 
Middle West Utilities of Chicago, common............00..006. 2+extra 
Middle West Utilities of Chicago. preferred. .......... 2... ce wee 6 
Northern States Power of Chicago, common...............00% oe A 
Northern States Power of Chicago, preferred................ ex.div.7 
Pacitie Gas & Electrie of San Francisco, common............086. ea 
Pacifie Gas & Eleetrie of San Francisco. preferred.......... eee 6 
Pubiie Service of Northern Hlinois, Chicago, common........... 7 
Publice Service of Northern Illinois, Chicago, preferred........... 6 
Republie Railway & Light of Youngstown, common..........00. 4 
Republic Raiway & Light of Youngstown, preferred....... ied 6 
Standard Gas & Electric of Chicago, common............... ess ; 
Standard Gas & Electrice of Chicago, preferred............-. ‘as 6 
Tennessee Railway, Light & Power of Chattanooga, common.... zo 
Tennessee Railway. Licht & Power of Chattanooga. preferred... 6 
United Light & Railways of Grand Rapids, common.......... sees 4 
Vnited Light & Railways of Grand Rapids. preferred........ eats 6 
Western Power of San Francisco, CommMon........0cc0e ce eect ees 
Western Union Telegraph of New York..,...........00. 0008 extra 

Industries— 

Fleetrie Storage of Philadelphia, common..............00055- ieee 4 
General Electrie of Schenectady. oo... eee on meme ewan eee dee 8 
Westinghouse KMlectric & Mfg. of Pittsburgh, common.cAy Cy | A 7 
Westinghouse Electric & Mfg. of Pittsbintgmy preferred. om 1.9 T 


a n a 


OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 


Rookery Bldg., Chicago. 
Bid Bid 
Per cent. Mar. 11. Mar. IS. 


12 13 
72 73o 
100 190 
43 43 
243 2141 
98 9N le 
57 bY) 
TT T 
33 33 
ph 10421. 
5 6 
8 8 
65 65 
2% 3 
349 345 
7914 TO 
113% 1134, 
18 18 
40 42 
9 9 
42 42 
23 95, 
49 49 3 
70 72 
90 91 
52 51] 
oe ST 
89 90% 
89 Sau, 
17 29 
54 5S 
26 24 
40 413, 
4 4h. 
17 2f 
26% 3A 
70 T 
18 18 
88 &9 
BaL fits 
1935, 1551% 
415% 46l 
55 55 
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View in the Turbine and Generator Room of the San Francisco Hospital—Four 125-kw. Generating Sets. 


Some Electrical Features of New San 
= Francisco Hospital- 


Municipal Institution Has Complete Power Plant, Silent-Call Signals, 
Numerous Electric Elevators, Electric Clocks, Modern Laundry and 
Kitchen Equipment, Electrotherapeutic and Laboratory Apparatus, Etc. 


HE new San Francisco Hospital, which is main- 
| tained by the city and county of San Francisco, 
Cal., for the treatment of the sick poor, is 
admittedly one of the finest and most complete institu- 
tions of its kind in America. The hospital comprises 
a group of buildings costing $3,500,000, one of which 
is a very modern and efficient power plant for generat- 
ing the electric current for light and power, the hot 
water and steam heat and other utilities used through- 
out the institution. 
This hospital group is completely isolated from 
all outside sources of current, and because of this fact 
great care is taken to insure the efficient operation of 


the generating equipment at all times. The power 
plant is situated in the center of the group of hospital 
buildings. It contains four 250-hp. Heine water-tube 
boilers, carrying 175 lb. steam pressure, which are 
fired with crude oil by the Dahl system. The oil is 
heated to a temperature of 270° F. under a pressure 
of 130 lb., thus doing away with the necessity of 
steam or air atomizing. 

The electric generating equipment consists of four 
125-kw. Curtis direct-current turbine-generator units, 
running at 2400 r.p.m. The generators are of the 
three-wire type, delivering direct, current at 125 volts 
for lighting and 250 volts for (power. The main 
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switchboard is also located in the room with the gener- 
ators and distributes both light and power to all of the 
buildings through individual feeders to each. Feeders 
and branch circuits are figured for a maximum voltage 
drop of 212%. 

The main switchboard includes the generator 
panels, a main power panel, a paralleling panel, and 
the lighting and power panels. 

All electric wires, as well as all pipes for steam, 
hot and cold water, ete., are run in a system of tun- 
nels connecting the power plant with each building. 
Each building has a main distributing switchboard for 
light and power. All such switchboards are enclosed 
with wire netting to prevent accidental contact. 

The extensive yards surrounding the various build- 
ings are well lighted by 30 electric lamps enclosed in 
opalescent globes, supported on concrete columns. 
These lights are controlled by six remote-control 
switches operated from the main switchboard. 

The lighting system used in the buildings is chiefly 
of the semi-direct type, a portion of the light coming 
directly through the translucent bowl, while the major 
portion of the light is reflected from the ceiling. The 
general corridor lighting consists of two circuits, one 
for evening lights and the other for all-night lights. 
These lights are enclosed in opalescent globes, and are 
25-watt size. 

There are six specially designed lighting units in 
the amphitheaters, some of which are attached to 
brackets and some are adjustable vertically. There are 
12 40-watt Linolite lamps in each lighting unit. One 
of these units is shown in an accompanying view. 

Each of the main wards has seven semi-direct 
lighting units of 150 watts each suspended from the 
ceiling in the central aisle of the room. Each bed 
has a bracket reading lamp over the head; this is 
equipped with a metal shade. Incorporated in this 
lighting fixture is the silent-call system pilot light. 


This silent-call system is controlled from the 


One of the Main Wards in San Francisco Hospital—Each of These Wards Is 
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patient’s bed, and is operated on the 125-volt lighting 
circuit. Upon the patient’s pressing a button in a flexi- 
ble cord attached to the bed, it lights a green lamp on 
top of the bracket fixture over the bed, also a green 
light at the nurse's desk, one in the ward corridor, one 
in the diet kitchen and also in the main office directly 
over the private exchange board, thus increasing the 
chances of all calls being answered promptly. By 
means of a signal board, operated in conjunction with 
the silent-call system, the telephone operator records 
on a time stamp the time when the patient’s call is 
registered and the time it is answered by the nurse. 

The operation of the signal system is as follows: 
When the patient presses the button at the bed, the 
lamp over the bed lights and operates a relay; the 
relay in turn operates the lights as previously 
described. 

In the two-bed ward rooms on each floor, the 
operation is the same with the exception that the but- 
tons operate a light over the door outside, instead of 
over the bed. 

Where two or more signal lights are installed at 
one point, they are enclosed: in a neat galvanized-iron 
box of No. 14 iron set flush, and fitted with door 
frame and ground-glass panel, with the face of the 
glass lettered, designing the various calls. This box 
also provides room for the sockets, lamps, relays and 
connections. There are 468 patient’s calling stations 
on the system just described. This is known as the 
Butte system. 

An annunciator of 18 pilot lights is installed in the. 
administration building, composed of a galvanized-iron 
box, with ground-glass face, lettered and numbered 
to conform with the wiring and indications of the 
calls from the various buildings. One light is placed 
on the telephone operator’s desk, to operate with the 
telltale lights in the annunciator. 

In the Isolation and Tubercular Hospitals, which 
form part of the San Francisco Hospital and which 
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Lighted by Seven 150-Watt Semi-Indirect Lighting 


Units in the Center and There Is a Bracket Reading Lamp Over the Head of Each Bed—Above, Each Bracket 
Is the Pilot Lamp of the Silent-Call, System. wt +CypOvpote 
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have quite recently been completed, a system of 368 
calling stations has been installed. The Bryant system 
is used here and two Brystol time recorders automatic- 
ally record the time when calls come in and when 
answered. | 

The Winkler Reichmann loud-speaking telephone 
system has just been installed in the recently completed 
Isolation and Tubercular Hospitals. The duplex voice 
type of transmitters are used. The receiving horns 
are divided into 4 circuits, from 7 to 9 horns being 
on each circuit. There are 2 horns on each floor of 
the new building. The horns are located at the most 
convenient place for sending. the sound of the opera- 
tor’s voice down the corridors. The calls are heard 
by one of the nurses that are usually stationed in the 
corridors, who notify the person that is wanted with- 
out disturbing any one else. 


ELECTRIC CLOCK SYSTEM. 


The. time system is operated through a master 
clock in the superintendent’s office, from which an 
electric impulse is sent to each of the secondary elec- 
tric clocks throughout the building every minute. 

The master clock is of the standing hall type, having 
a 14-in. silvered metal dial, with cast bronze raised 
Arabic numerals and minute dots. It is fitted with a 
Graham dead-beat escapement and a 60-beat compen- 
sated mercurial pendulum having micrometer adjust- 
ment. The movement is self-winding, having a minute 
rewinding mechanism. All circuit-closers are of the 
oscillating, self-cleaning type. 

The master clock is equipped complete for operat- 
ing seven circuits of secondary clocks, 135 in all, and 
three time stamps, having one dead-beat battery gage, 
and four pilot indicator clocks. Each circuit is fitted 
with an enclosed type time relay, switches and keys 
for controlling each circuit of secondary clocks, inde- 
pendent of the master clock. 

The secondary clocks are of the flush type, with 
marble dials, 14 in. in diameter. All gears and pinions 
are cut from the solid and polished, and all parts of 
the movements are made of rustless material. All 
magnetic parts are heavily coppered and nickel-plated. 
The magnets are wound with double silk magnet wire ; 
the clocks are provided with high-resistance shunt 
coil, and main movements designed for series oper- 
ation. 

The time stamps are placed as follows: One in 


Special Lighting Unit in Operating Room and Amphitheater— 
Unit Is Supported on an Adjustable Arm so It May Be 
Swung Directly Over Operating Table. 
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the public office, superintendent’s office and in the 
steward’s office. They are operated by a relay on the 
secondary clock circuit. The time stamps are wound 
for 110 volts. The time stamps in the public office 
and the superintendent’s office are connected to a 
separate circuit controlled from the main board in the 
administration building. 

Duplicate sets of storage batteries of the Exide 


View in Laundry of Hospital Showing Electrically Driven 
Mangler and Ironing Machines—Five Electric Flatirons 
Are Operated from Separate Outlets in the Background. 


lead type operate the clock system. There are 25 
cells to each battery, one set operating the system while 
the other set is being charged. No. 12 rubber-covered 
wire is run from the storage batteries to the master 
clock and charging panel. 

The battery-charging switchboard is fitted with a 
flush type Weston voltmeter and ammeter, for show- 
ing the voltage and charging rates of both sets of 
batteries. The board is equipped with double-throw, 
double-pole, 25-ampere switches for charging and dis- 
charging of the batteries. There is a pilot indicator 
clock mounted on the board, for indicating the time 
of the entire system. 


ELECTRIC ELEVATOR EQUIPMENT. 


The motors operating the 15 automatic electric 
passenger elevators are compound-wound machines 
rated at 3 hp. each, and are of a type especially 
designed to meet the severe requirements of such eleva- 
tor service. They are connected directly to the worm 
shaft and, together with the worm gearing and drum, 
are mounted on a heavy continuous iron bed-plate. 

The controller is so arranged that the shunt field 
is strengthened automatically before the brake begins 
to operate, this action taking effect gradually. Dynamic 
braking is used in stopping. 

Each elevator operates to a height of 70 ft.; each 
car has a lifting capacity of 2250 Ib. at 125 ft. per min. 
and can hold 13 people. 

Safety guide grips are provided on each car which 
hecome operative whenever the maximum speed limit 
is exceeded in descending. The grips are operated 
by a rope passing through a clamping device auto- 
matically controlled by a centrifugal governor. This 
rope passes around the drum under the cage which 
revolves when the rope is clamped to operate the guide 
grips by means of right and left-hand screws. This 
device is arranged so thatrexcessive>car speed causes 
the governor-to clamp the rope)and turn the drum, 
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causing the jaws of the device to first grip the guides 
with sufficient pressure to check but not stop the car; 
further travel of the car increases the pressure on 
the guides until the car is brought to an easy stop. 
The safety guide grips are so arranged that they can 
be released from a handhole in the floor of the eleva- 
tor car only after the automatic governor and rope 
clamp at top of the hatchway has been reset and the 
governor rope released. 

The elevators are provided with automatic switches 
designed to bring the cars to an easy and gradual stop 
at the upper and lower limits of travel, independently 
of the operating device. 


ELECTRICAL EQUIPMENT IN THE LAUNDRY. 


All the machinery in the laundry is electrically 
driven by direct-current 220-volt motors. 
The solid curb extractors and the starch extractors 


View in Another Part of Laundry—Group of Electrically Driven 
Washing Machines and Extractors. 


have motors operated by 3-hp. and I-hp. motors, 
respectively, each securely fastened to the base of the 
machine casing. The speed of the basket of the starch 
extractor is 800 r.p.m. A 15-hp. motor operates a 
lineshaft for the tumblers and washing machines. 

A I-hp. and a 1/5-hp. motor located on the ceiling 
of the dry room operate the conveyor chain and circu- 
lating fan with which this room is equipped. The 
circulating fan is located immediately below the ceiling. 
The framework carrying the track for the chain and 
all the mechanism for driving same is constructed of 
heavy cast iron bolted together and tied with ™%-in. 
rods. The traveling link chain is supported by hang- 
ers with sheaves running in a grooved track, the chain 
being driven by a gear drive, controlled by a clutch 
and a rod at either side of the dry room. 

The main mangle machine is operated by a 3-hp. 
motor located on a cast-iron base attached to the 
frame of this machine and geared direct. This machine 
is provided with a variable-speed control and with both 
manual and automatic stops. The feeding device is 
equipped with an automatic safety stop. All exposed 
gears are shielded. Another mangle machine is oper- 
ated by a 1-hp. motor similarly located. 

A 7'4-hp. motor runs a lineshaft for the body 
ironers and steam collar and cuff ironers. The shirt- 
bosom ironer is operated by a 1-hp. motor direct-con- 
nected to the machine, which is equipped with a trans- 
mission friction clutch so constructed that it is not 
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necessary for the motor to be reversed when the 
machine is in operation. Five electric flatirons are 
used for hand ironing; each has a separate wall re- 
ceptacle, switch and pilot light. 


REFRIGERATING AND OTHER ELECTRICAL EQUIPMENT. 


In the main power plant there is a horizontal 
ammonia compressor running at 70 r.p.m. and with 
a capacity of 20 tons of refrigeration per 24 hours; 
from it is operated a brine system of circulation to the 
main refrigerators in the kitchen, butcher shop and 
cold-storage rooms, and also to the ice-making rooms. 
This compressor is operated by a 220-volt, 600 r.p.m., 
35-hp. compound-wound motor. The brine-circulating 
pump is of the horizontal duplex type, motor-driven 
and direct-connected. 

There are three ice-making machines, one located 
in the main power plant and operated by a 15-hp. 
motor, also one in the Isolation, and one in the Tu- 
bercular Hospital, each operated by a 5-hp. motor. 

The following equipment is operated by 220-volt 
motors in the kitchen and bakery: meat cutters, potato 
peelers, dough-mixers, meat and vegetable choppers, 
vegetable peelers, dishwashers, coffee grinder, and 
humerous ventilating fans, these fans being operated 
by 3-hp. motors. There are 8 Blaisdell vacuum clean- 
ing machines in the institution, each belt-driven by a 
3-hp. motor. 

There are numerous surgical instruments operated 
by motor, such as saws, cauterizers, etc. All equip- 
ment in the dental department is motor-operated. 
Throughout the hospital laboratories there are centri- 
fuges that are motor-driven. The bacteriological 
building is equipped exclusively with motor-driven de- 
vices, such as vacuum machines, compressors and 
centrifuges, also many heaters, ovens, etc. In the 
pathological laboratories there are high-frequency and 
medical coils; these are also found in the main wards. 


In the fluoroscopic room, the fluoroscope set is oper- 


ated on 220 volts direct current with a mercury in- 
terrupter. The distribution of the high-tension cur- 
rent to the tubes is by means of an overhead trolley 
system, which enables the different apparatus to be 
moved to different parts of the room. There is an 
X-ray machine for taking plates, which is supplied 
from 220 volts alternating current; the high tension is 
rectified on a commutator run by a synchronous motor. 
There is also the other usual X-ray equipment. 

All electrical equipment in the institution is under 
the direct supervision of Charles Long, who is chief 
engineer of the plant. 


. 


BRITISH SUBMARINE CABLE WORK DUR- 
ING THE WAR. 


The full story cannot yet be told of the remarkable 
achievements of submarine telegraph cable-laying and 
repairing authorities during the past five years. Part of 
it, however, was related by the Earl of Selborne, chair- 
man of the Telegraph Construction & Maintenance 
Co. in London on February 27. In addition to manu- 
facturing 20,000 miles of trench telephone cable, 
mostly with several conductors, the company made 
19,000 miles of submarine cable and its ships were 
actively engaged, generally on most dangerous work, 
laying, repairing and diverting cables. The cable- 
steamer “Telconia” made 75 repairs to cables and laid 
24 new ones around the English and Irish coasts. 
She and the “Colonia” were several times in close 
proximity to German gubmarines but thanks to naval 
protection both'shipy carhe through-without loss. 
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Radio Transmitters of Synchronous 
Rotary Spark-Gap Type 


Second of Three Articles on Design of This Type of 
Radio Transmitter—Use of the Vector Diagram for An- 
alyzing Test Results and Thus Aid in Proper Design 


By MILLARD C. SPENCER 


AVING, in the first part of this article, devel- 
oped the current and voltage relations of the 
various parts of the transmitter circuit and 
shown them graphically by means of a simple vector 
diagram, we will undertake in this second part an 
analysis of the results of tests on radio transmitters 
by applying the graphical method already described. 
The actual design details will be taken up in Part 3. 


PART 2—TESTS. 


The application of this vector diagram in analyzing 
the results of tests made on radio transmitting ap- 
paratus can, perhaps, best be explained by showing its 
application in a few specific cases. For this purpose 
the results of a number of tests made on a radio trans- 
mitter set consisting of the following will be used: 

Generator.—The generator used for these tests 
was an inductor type machine having an output of 250 
watts and a current capacity of 2.75 amperes. During 
these tests the generator was driven at a speed which 
gave a frequency of 1330 cycles per second. The no- 
load saturation curve for this machine at this speed is 
given in Fig. 4. The synchronous impedance was 
equal to 105 ohms and the resistance of the armature 
winding, at the operating temperature of the machine, 
9.5 ohms. (For the method used in obtaining the 
generator characteristics see the article entitled 
“Characteristics of the Inductor Type Generator,” 
ELEcTRICAL Review, April 27, 1918.) 

Transformer.—The transformer was of the closed- 
core type having, in comparison with the generator, 
very low resistance and leakage reactance. The trans- 
former impedance can therefore, in this case, be 
neglected without introducing any serious error into 
the results. The transformation ratio was 26 to I. 

Rotary Spark Gap.—The rotary spark gap, which 
was of the synchronous type, was mounted on an ex- 
tension of the generator shaft. The number and 
spacing of the points on the spark-gap rotor was such 
as to give one spark every fourth half cycle, instead 
of one spark every half cycle as customary when using 
a 500-cycle generator. The spark frequency was 
therefore 665 per second instead of the usual 1000 
per second. The writer has found that, at least in 
radio transmitters of small capacity, a high-frequency 
generator with a synchronous rotary gap giving only 
one spark per cycle or even less (that is, one spark 
every third or fourth half cycle) gives considerably 
more stable operation and is less sensitive to voltage 
and frequency variations of the generator than a trans- 
mitter giving one spark every half cycle. 

Oscillation Transformer.—The inductance of the 
Primary winding of the oscillation transformer was 
exceedingly small at the generator frequency and 
will therefore be neglected. 

The apparatus described above was connected up, 


according to the diagram of Fig. 5, with suitable 
instruments for measuring the current, voltage and 
power in the various parts of the circuit. Readings 
taken with set in normal operation were as follows: 

Capacity of condenser C = 0.002 microfarad. 

Generator field current /; = 0.25 ampere. 

Generator load voltage E, = 220 volts. 

Generator load current J = 2.6 amperes. 

Generator output W = 250 watts. 

As indicated in the diagram of Fig. 5, no regulating 
reactance coil was used, the transformer being con- 
nected directly to the generator terminals. Further- 
more, since the impedance of the transformer is to be 
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Fig. 4.—No-Load Saturation Curve of Generator. 
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neglected, as mentioned above, the equivalent circuit 
of Fig. 2 reduces to that shown in Fig. 6 and the 
vector diagram of Fig. 3, corresponding to the circuit 
of Fig. 6, reduces to that shown in Fig. 7. The actual 
numerical values corresponding to this diagram may 
be determined from the above readings as follows: 
Generator armature resistance R; = 9.5 ohms. 
Generator synchronous impedance X, = 105 ohms. 
Equivalent load resistance R, = IV/]? = 


_250/(2.6)? = 37 ohms. 
O 


A = IR; = 2.6 X 9.5 = 24.7 volts. 
AB = IX; = 2.6 X 105 = 273 volts. 
OB = Eg = V (IR:)? F (IXs)? 


= V (247 Y + (273)? = 274 volts. 
BG == IR9==216 X37 = 96.2 volts. 
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Since the transformer was connected directly 
across the generator terminals and the transformer 
impedance drop is to be neglected, BH = E, is equal 
to the generator terminal voltage of 220 volts. Then, 


GH = IX. = Ny 
== V (220)* — (90.2)? = 198 volts. 
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Fig. 5.—Circuit Diagram Showing Location ot Instruments Used in Testing 


Radio Transmitter. 


By drawing in the vector diagram as indicated in 
Fig. 8, it is seen that the internal generated voltage 
must have been equal to 

E = V (IR IR)? + (IX—X. yY 
= V (24.7 + 96.2)? + (273 — 198)’ 
= 142.5 volts. 

From the saturation curve of Fig. 4 it is found 
that a field current of 0.16 ampere is required to gen- 
erate a voltage of 142.5 volts on no load. The differ- 
ence between 0.16 and the measured field current of 
0.25 ampere is the field current required to overcome 
the demagnetizing effect of the load current flowing 
through the generator armature winding. 

The true power-factor of the system is equal to 
the cosine of the angle HOI = (24.7 + 96.2) /142.5 = 
0.847 or 84.7% lagging. 

The apparent power-factor as determined from the 
voltmeter, ammeter and wattmeter readings 1s 
cos 6 = 250/(220 X 2.6) = 0.437 or 43.7% leading. 

That the load current is actually leading and not 
lagging with respect to the generator terminal voltage 
may be proved by constructing a vector diagram as 
indicated in Fig. 9, in which this current is assumed 
to be lagging. In this case the required internal gen- 
erated voltage E must then be equal to 

E = V (24.7 + 96.2)? + (273 + 198)" == 485 volts. 
The saturation curve of Fig. 4 shows that no such 
high voltage as this could possibly be generated by the 
machine used for this test, even if the field current of 
the generator were increased up to the saturation 
point of the machine. The fact that, with a field ex- 
citation of only 0.25 ampere this generator was able 
to send a current of 2.6 amperes through the trans- 
former of the set proves that the load current must 
have been leading with respect to the generator ter- 
minal voltage. 

It is interesting to note that, as shown-in Fig. 8, 
the voltage at the terminals of the generator, BH = 
220 volts, was actually higher than the internal gener- 
ated voltage of the machine, which was equal to 142.5. 

The above test may also be used to determine the 
relation between the apparent and the effective value 
of the condensive reactance X.. that is, to determine 
the value of the constant k mentioned in Part 1. The 
value of the capacity C (Fig. 5) expressed in primary 
terms equals 0.002 multiplied by the square of the 
ratio of transformation of the transformer—that is, 
its capacity in microfarads is 

0.002 X (26)? = 1.352 mf. 
The apparent valne of the condensive reactance is ob- 
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tained by substitution in equatlon 2, Part 1, as follows: 


Nep = 10°,'(2 X m X 1330 X 1.352) = 88.5 ohms. 
As determined above, IX. = 198 volts; therefore, the 
effective value of the condensive reactance equals 


Xe = 198/2.6 == 76.0 ohms, 
and hence from equation 3, Part 1, the value of 


ANTENNA 


Fig. 6.—Equivalent Circuit for the Trans- 
mitter of .Fig. 5. 


k = N./ X ap = 76/88.5 = 0.86. 

The value of this constant k seems to vary consid- 
erably with the design and adjustment of the radio 
apparatus, falling in some cases as low as 0.55. For 
transmitting sets designed to give one spark per cycle 
—that is, one spark every other half cycle—a fair 
average value for this constant seems to be 0.60. For 
sets giving one spark every third or fourth half cycle 
this constant, in general, seems to be somewhat higher. 

A second example will now be given showing the 
application of this vector-diagram method in the lo- 
cating of faults in an incorrectly designed transmit- 
ting set. For this test the same apparatus and con- 
nections were used as shown in Fig. 5, with the excep- 
tion that the capacity of the condenser C was changed 
to o.oor mf. When this change was made the radio 
output of the set fell way off, the character of the 


I 
Fig. 7.—Vector Diagram for the Equivalent Circuit of Fig. 6. 


spark at the rotary gap changed and became more of 
an arc, the note became very poor, and it was found 
impossible to obtain satisfactory operation of the set 
even by readjusting the generator voltage. The fol- 
lowing readings were taken while thus operating : 
Capacity of condenser C = 0.001 mf. 
Generator field current J; = 0.22 ampere. 
Generator load voltage E, = 210 volts. 
Generator load current / = 1.6 amperes. 
Generator output IT = 128 watts. 
The values for the vector diagram of Fig. 10 are 
obtained as follows: 
R, = 128/(1.6)? = so ohms. 
IR, =1.60.X.9.5,= 15.2,;volts. 
IX, = 1.6 X 105 = 168 volts; 
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Es = V (15.2)? + (168)? = 169 volts. 
IR, = 1.6 X 50 = 8o volts. 

E, = 210 volts. 
IX. = V (210)? — (80)? = 195 volts. 


E = y (15.2 + 80)? + (195 — 168)? = gg volts. 
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0 


The reason for the poor operation of the set is 
seen at once from the vector diagram of Fig. 10. The 
point H falls below the line O/ and the current I is 
leading with respect to the internal generated voltage 
OH. The requirement for the satisfactory operation 
of a radio transmitter, that the current shall be lag- 
gmg with respect to the internal generated voltage, is 
therefore not fulfilled. 

In case that it was necessary to use the small con- 
denser (0.001 mf. capacity), in order to obtain the 
desired wave-length, the vector diagram of Fig. 10 
shows how the set might be modified in order to obtain 
satisfactory operation with this condenser. For in- 
lad 


B IR, = 80 


o 198 


"274 


£5 


Lf 
29 
i ? 
JA cet? i 
Fig. 
Fig. 9.—Vector Diagram for 


Lagging Load Current. C = 0,001 mf. 


ELECTRICAL REVIEW 


10.—Vector Diagram for Trans- Fig. 
mitter of Fig. 5 With Condenser 
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stance, the ratio of transformation of the transformer 
might be increased sufficiently to raise the point H 
above the line OI; or a reactance coil might be con- 
nected in the circuit at the point B which would serve 
to raise the whole triangle BGH. Connecting a re- 
actance coil in the circuit would probably increase the 
required internal generated voltage, but by means of 
the diagram the value of the voltage required could 
readily be determined and the saturation curve for the 
generator would show whether or not this voltage 
could be obtained. 

In order to show the effect of too large a capacity 
for the condenser C (of Fig. 5) a third test was made 
with this capacity increase to 0.003 mf. A set of 
readings taken under these conditions were as fol- 
lows: 

Capacity of condenser C = 0.003 mf. 

Generator field current I, == 0.25 ampere. 

Generator load voltage E, = 170 volts. 

Generator load current /] = 2.75 amperes. 

Generator output JV = 216 watts. 

A vector diagram, developed in the same way as 
outlined above for the first two tests, is given in Fig. 
11 for this test. A comparison of these test results 
with those obtained with a condenser capacity of 
0.002 mf. shows that by increasing the capacity of the 
condenser to 0.003 mf. the output which could be ob- 
tained from the generator, with the same field excita- 
tion, was not only not increased but was actually de- 
creased. The reason for this is clearly seen by com- 
paring the vector diagram of Fig. 11 with the diagram 
of Fig. 8. These diagrams show that in the case of 
the test made with the condenser of 0.003 mf. capacity 
the lag of the current behind the internal generated 
voltage was much greater than in the case of the test 
made with the 0.002-mf. condenser. The decrease in 
the output of the generator in the case of the test with 
the 0.003-mf. condenser was therefore caused by the 
decrease in the true power-factor of the transmitter. 

(To be continued.) 
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Development of Submarine Detector 
and Some of Its Exploits 


Brief Report of Scientific Research and Perfection of Sensitive Sound 
Detector—Thrilling Account of Its Use in Combating the U-Boats 


By BREWSTER S. BEACH 


MERICAN naval 
experts state with 


eanvielon: Anak ik. TEIS article is the first account of the develop- 

ment by American scientists and engineers 
of a highly successful submarine detecting device. 
It tells how this detector helped in removing the 
serious menace of the U-boats. 
during the war, the facts are now divulged so 
that the achievements of American electrical | Col 
science mav be appreciated. For several obvious 
reasons the technical details cannot now be made 


the war had lasted six 
months longer German 
submarine warfare would 
have been impossible. 
Back of their belief lies 
a story shrouded in the 
secrecy of the censorship. 
The cessation of hostili- | 
ties now makes it possible 
to divulge some of the de- 
tails for the first time. 

The doom of the sub- 
marine may properly be 
said to have been signed 
and sealed on a historic 
day in October, 1917, off 
the coast of Cape Cod, Mass., when a notable group 
of American engineers and naval officers completed 
the first successful test of apparatus which, up to now, 
has been the most carefully guarded military secret of 
the Allies—the submarine detector. 

When the United States entered the European con- 
flict, the greatest military problem confronting the 
Allied nations was a successful solution of the tre- 
mendous difficulties caused by the interruption to ship- 
ping by German submarines—a condition which had 
been rapidly growing more serious since the inaugura- 
tion of Teutonic “frightfulness.” 

On the outbreak of hostilities, Secretary of the 
Navy Daniels appointed a special board to consider 
ways and means to meet this submarine menace and 
overcome it. 

Two groups of engineers and scientists were 
formed, one at New London, Conn., where the Navy 
had established a submarine base, and another at 
Nahant, Mass., where for many months experiments 
were carried on to develop some device to locate sub- 
marines under water. 

The General Electric Co., Schenectady, N. Y., 
plaved a prominent part in the activities at the Nahant 
station in co-operation with the Submarine Signal Co., 
of Boston. The latter had, up to this time, been the 
only concern which had made a study of the propaga- 
tion and reception of sound waves in water and it very 
generously offered to disclose the results of its re- 
search in order to assist in the development of a suit- 
able submarine detector, notwithstanding the fact that 
it realized by so doing it was disclosing much con- 
hdential information which had been secured through 
years of work and the expenditure of many thousands 
of dollars. 

The work at Nahant was begun and carried on in 
conjunction with experimentation in the research 
laboratories of the General Electric Co. under its 


public. 


largely due. 


The facts are here presented by a member of 
the publicity staff of the General Electric Co., to 
the resources and activity of which concern the 
success of the undertaking, it is said, was very 


rrr 


director, Dr. W. R. Whit- 
ney, assisted by Drs. Ir- 
ving Langmuir and W. D. 
Coolidge and other re- 


from the Western Elec- 
tric Co. joined this group 
later. 


Closely guarded 


. R. A. Millikan, 
head of the Department 


versity of Chicago and 
chairman of the Physics 
Committee of the Na- 
tional Research Council, 
with Prof. Max Mason 
and others, began a sep- 
arate undertaking to ac- 
complish the same object 
at New London, and the activities of the two groups 
were later co-ordinated. 

In the meantime, losses by submarine sinking were 
increasing and in April, 1917, tonnage destroyed 
amounted to 874,000 tons. It was evident that some- 
thing would have to be done at once. 

The General Electric Co. bent all its energies to the 
task. Its research laboratories were mobilized on a 
war basis and the best talent of the company assem- 
bled. The entire works was put at their disposal. If 
they desired a man working on another job, he was 
theirs instantly for the asking. If a casting was de- 
sired quickly, the foundry dropped everything to rush 
the job to completion. Feverish activity under high 
tension marked each successive step of progress. 

Scientific experiments gradually passed the experi- 


.mental stage and then the Navy Department, through 


Dr. Whitney, who was a member of the Naval Ad- 
visory Board, placed its organization at their disposal 
for making the practical tests which followed. 

Scientific commissions from the Allied countries 
now visited the United States unknown to the general 
public. They laid bare everything which Allied brains 
had done to stop the submarine. They explained the 
merits of the devices in use, their advantages and dis- 
advantages, their manufacturing and scientific re- 
sources, what progress had been made and what it was 
hoped to accomplish in the future. They laid their 
problems before the Naval Consulting Board in Wash- 
ington; they went to Schenectady, Nahant and New 
London. Consultations and conferences followed one 
another in rapid succession. 

“We must discover,” they said, “more effective 
means to combat the German undersea warfare and 
we must do so at once. Every instant counts. France 
need sub-chasers like yours by the thousands. Everv 
day lost means more destruction to life and property.’ 

Special reports from_the war zone supplied by 


search scientists. Experts . 


of Physics of the Un-- 
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Admiral Sims and the British Admiralty were gath- 
ered, forwarded to the laboratories and carefully 
analyzed. 

“What was the average cruising radius of a sub- 
marine? What was the condition of the sea bottom 
over which they operated? Did the submarines enter 
the Atlantic to the north of England and through the 
Irish Sea or did they sail through the English Chan- 
nel?” These and a score of other questions were asked 
and answered. 

More experimental stations were established—one 
on the Mohawk River near Schenectady and another 
on the Erie Canal. 

Meanwhile in the guarded laboratories experi- 
mentation still continued. ‘Progress’ was the one 
word which emanated from behind the closed doors— 
always progress. 

At last, 12 weeks after experimentation had begun, 
the engineers had perfected an instrument which they 
believed would meet all demands. A new device for 
detecting submarines—a development of the American 
mind and one of this country’s greatest contributions 
to the war had resulted from their labor. 

The detector is based on the principle of sound- 
wave transmission through the water, and depends 
for its direction-getting qualities on the peculiar and 
heretofore little understood faculty of the human ear 
to detect the direction of sound by the shifting of 
sound from one ear to the other. 

So important was the human equation in the proper 
manipulation of the instrument that one of the first 
things done was to establish a school for submarine 
listeners at the Nahant station, which was attended by 

a score of Uncle Sam’s naval officers and enlisted 
men. Among the first students was a group of French 
sailors. 

- The apparatus, variously termed detector, listener 
or listening device, was first designed to be hung over- 
board amidships, below the water line. The observer 
was stationed on deck. Later the instrument was 


fastened to the hull of the vessel and the observer 
took his position within the hold, the connections lead- 
ing through the side of the ship. 

_ It was soon discovered that the rocking of the boat 
in heavy weather seriously affected the range of the 
This, in addition to the slapping of the waves 


device. 
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against the ship’s sides interfered at times with the 
operator’s observations, but these obstacles were over- 
come. 

During the experiments it was found necessary to 
stop the engines in order that accurate observations 
could be taken. This led to the elimination of ex- 
traneous sounds and added considerably to the effec- 
tive range of the instrument. For heavy-weather con- 
ditions, a towing device, or trailer, was invented which 
dragged the listener through the water astern. 

The engineers were now ready to test the prac- 
ticability of the device “under fire,” and further ex- 
periments were carried out under conditions as nearly 
as possible approaching those in European waters. 

The navy submarine station at New London dis- 
patched a flotilla of underwater craft and a squadron 
of submarine chasers to Boston waters. The chasers 
were equipped at Nahant with submarine detectors 
and practice began in real earnest. 

In spite of it all, initial experiments proved slow 
of entirely satisfactory developments until the fall of 
1917, when it was decided to go out to sea off Cape 
Cod, for more thoroughgoing tests. 

The sea was clear of craft as far as the eye could 
see—yet the operator with his ear to the detector dis- 
tinctly heard a vessel gradually approaching. The cap- 
tain from the bridge eagerly scanned the horizon with 
the ship’s glasses, but nothing was in sight. 

“Send a man aloft with powerful glasses,” he com- 
manded. ‘The detector has picked up a craft three 
points on our starboard bow.” The sailor returned. 
“Nothing in sight, sir.” “TIl go aloft myself. That 
boat sounds as if it were very near. Why, we can 
hear her engines as clearly as if she were alongside.” 
Puzzled, the captain returned from the masthead after 
a disappointing vision of a calm and perfectly clear 
sea. “‘How’s she coming?” shouted the first lieutenant 
down the hatchway. “Heading straight for us, sir. 
Sound getting louder every minute.” 

There was nothing to do but wait. The captain 
pulled out his watch and sat down. Fifteen minutes— 
half an hour—an hour—ticked on. “Ship ahoy,” came 
from the masthead. “Where away?” “Two points 
on the starboard bow, sir. Looks like she was heading 
this way.” 

This vessel had been detected by sound waves 
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traveling through the water, her course and speed had 
been accurately charted and her exact position within 
one point of the compass had been determined more 
than an hour before the vessel itself had become vis- 
ible over the horizon. 

“It’s almost perfect!” said one of the naval engi- 
neers in an undertone. The tension under which they 
had worked for hours suddenly relaxed. The ship’s 
crew gathered in groups to talk it over. There was 
not a dissenting opinion. The secret of detecting the 
presence of an unseen vessel had been solved! 

The ships steamed back to Nahant. A _ long- 
distance call was put in for the navy submarine base 
at New London: “Rush three submarine chasers to 
Nahant at once.” In due time they appeared. The 
party started out again, were joined by submarines 
from the Boston Navy Yard, and anchored off the 
Massachusetts coast line. 

One submarine at a time submerged. The sub- 


chasers equipped with detectors followed her every 


movement, charted her position, reported to each other 
by special signal devices and when everything was in 
readiness rushed to a spot just over the sub. Dummy 
depth bombs were dropped. The submarine rose to 
the surface. She had been within a few feet of her 
charted position. 

And now the apparatus was about to demonstrate 
its most valuable service. A series of practical tests 
proved beyond the possibility of a doubt that the de- 
tector could successfully differentiate between the 
sounds made by surface craft and the sub. The sub- 
marine noises were distinctly peculiar to itself and the 
instrument, translating this sound to the trained ear, 
brought home the message. 

The Victor Talking Machine Co., Camden, N. J., 
was now called upon for its contribution to the inven- 
tion. Phonograph records of the various sounds heard 
by the observer were made and cataloged, thus pre- 
serving a complete record of the accomplishment of 
the device. The records were used principally in train- 
ing students to identify the submarine noises and de- 
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Experimental Station at Nahant, Mass., Where a Majority of 
the Practical Work In Connection with the Development of 
Submarine- Detecting Devices Was Successfully Undertaken 
and Completed. 


tect the difference between submarine and surface 
craft. 

Further tests were made. Shore listening stations 
were set up. During the night trained men sat and 
listened to vessels going in and out of Boston harbor. 
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The navy attempted to slip a submarine through the 
harbor entrance one night but the craft was detected 
at once and a full report of her activities was sent to 
headquarters a few hours later. Not a ship could 
enter or leave Boston without being heard. In fact, 
so sensitive was the instrument that trained listeners 
could accurately identify a ship by name, once having 
heard her, the engine characteristics of different ships 
being plainly audible and distinctive! 

Another important test took place in Long Islan’ 
Sound, in which a special board of naval experts and 
invited guests boarded a sub-chaser equipped with the 
device and undertook to follow a submarine for sev- 
eral hours. This was accurately done, even when the 
latter vessel deviated several miles from its pre- 
arranged maneuvering zone. In the meantime another 
submarine that happened to enter the zone was de- 
tected at a distance far beyond visual observation. 

The research laboratories of the General Electric 
Co. were still kept busy adding new perfections to the 
apparatus. A special station was equipped on the 
Mohawk River at Schenectady, and when the river 
froze over and interferred with the work, one of the 
engineers proceeded to Key West to continue investi- 
gation. 

Finally, after months of practical operation, an 
instruments that was considered satisfactory was put 
into quantity production at the Lynn, Mass., works of 
the company. Thousands of detectors were subse- 
quently manufactured there. A special representative 
was then sent to Europe to keep in touch with devel- 
cpments. 

When the submarine detector had been turned out 
in sufficient quantity, the Navy Department believed 
that the Allies should get the benefit of the invention 
at once. A special service party, in charge of Capt. 
R. H. Leigh, of the Bureau of Steam Engineering, 
was formed to take samples of the apparatus abroad 
and test it under actual conditions before the British 
admiralty. The instrument was likewise demonstrated 
to the French and Italian navies. The party consisted, 
besides Capt. Leigh, of Lieut. Carter, U. S. N., En- 
sign Welch, U. S. N. R. F., six enlisted men, C. E. 
Eveleth, C. F. Scott, and T. P. Collins of the Generał 
Electric Co., representing the Nahant group, and 
W. L. Nelson, of the Western Electric Co., who was 
connected with wireless development. They sailed 
Nov. 22, 1917, and joined the British Grand Fleet at 
Scapa Flow in the Orkney Islands during the first 
week of the following month. 

The Admiralty and the Supreme War Council 
shortly afterward adopted the American device and 
from that time on submarine patrol work was revo- 
lutionized. 

Defensive tactics which had been employed since 
1914 were now no longer the sole reliance. The war 
was carried into the enemy’s territory. Fighting ships, 
instead of patrolling the steamship lanes looking for a 
stray “sub” to poke its periscope above the waves, 
were augmented by submarine chasers equipped with 
listening devices, and hunted the submarine in its 
underwater lair. 

Up to this time the British had been frankly dis- 
appointed in results. It had been a rare thing for a 
submarine chaser to actually see a submarine. Days 
would go by without sight of one. Yet sinkings con- 
tinued to multiply, tonnage decreased alarmingly and 
the rates of destruction and construction constantly 
approached the danger point. It was apparent that if 
an improvement in thts»situation jcould not be effected 
the Allies (faced-privation, if not actual starvation, and 
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any material help from America either in the form of 
men or supplies would be impossible. 

At this time the use of nets had proved a failure. 
U-boats had been passing through the English Chan- 
nel at will, laying mine fields off the principal British 
ports and in general having things pretty ‘much their 
own way. The depth charge was being brought to a 
high state of perfection. Gradually various means of 
combating the submarine were evolved and put in 
operation. The principle of these was the extension 
of the convoy system ; establishing great areas of mine 
fields; use of submarine detection devices on surface 
craft and Allied submarines, and the extension of 
visual patrols from aircraft. In fact, Allied patrols, 
equipped with submarine detecting devices, now began 
to assume great importance, so that at the time the 
armistice was signed they were daily becoming more 
and more effective. 

It was estimated that in December, 1917, two to 
hve enemy submarines passed through the English 
Channel daily. After July 1, 1918, only one sub- 
marine is known ‘to have done so. In June the Ad- 
miralty estimated that one out of every four sub- 
marines was destroyed. In October the ratio had been 
increased to five out of every twelve. By this summer 
British and American naval officers believe three out 
of every four submarines would have been destroyed. 
These results were largely due to the perfection of 
listening devices. 

Hundreds of British craft and most of the Ameri- 
can forces were now equipped with the submarine 
detector. Many French and Italian vessels were also 
using it. The submarine hunt was on. 

Both Mr. Eveleth and Mr. Scott joined the com- 
batant Allied forces to supervise the detector’s use 
under battle conditions, while Capt. Leigh, who was 
appointed by Admiral Sims to take charge of anti- 
submarine warfare, himself spent many nights on the 
British trawlers and sub-chasers in the channel and 
partook actively in the campaign of submarine hunting 
which followed. 

All the navigating charts of the waters around the 
British Isles, like the English Channel, North Sea and 
Irish Sea, where the submarine warfare was most 
active, were divided into squares, properly lettered 
and numbered for quick reference as to positions of 
torpedoed ships or enemy submarines sighted by sur- 
face craft or airplanes. 

The special party under Captain Leigh took over 
about ten tons of detection devices, and had also 
worked out the tactics necessary for the detection, pur- 
suit, attack and destruction of the enemy submarines. 
“A request was made of the British Admiralty for the 
use of three boats capable of making 18 knots, on 
which this apparatus could be installed and a demon- 
stration made,” said Mr. Scott. “No vessels of this 
speed were available so we were forced to accept three 

fishing trawlers of 9 to 10 knots speed. 

“These trawlers were fully equipped with all the 
American submarine-detecting devices, radiotele- 
phones, etc., at Portsmouth, England, and on Dec. 
30, 1917, we steamed out of the harbor for our first 
real patrol in English waters. The channel lived up 
to its reputation of being the roughest body of water 
for its size in the world. 

“The day after New Year’s we received a wireless 
from an airship that a submarine had been sighted. 
We steamed over, got our devices out but couldn’t 
hear a thing. Another message from the airship 
changed the sub’s position, so we altered our course 
and obtained a clear indication from the listening de- 
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vice. The Hun was moving slowly up the channel 
submerged. 

“We gave the ‘P’ Boat a ‘fix’ (cross bearing) on 
the spot where our indication showed the submarine 
to be. She ran over the place, dropping a ‘pattern’ 
of depth charges and soon we began to see tremendous 
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Sailor in Hold of a Submarine Listening (by Means of Detector 
Device) for Enemy Craft. ` 


amounts of oil rising to the surface. Evidently our 
first experience was to be successful. How success- 
ful we did not learn until afterward. A trawling 
device had been developed which indicated whether 
contact with a submarine had been made. 

“After the oil came up we got out our trawling 
device and ran over the area for about an hour and 
finally got an indication. We threw over a buoy to indi- 
cate the spot and anchored for the night, as it was 
getting dark. Next morning we trawled again and got 
another within a hundred yards of the buoy. We 
had destroyed a submarine in our first test and the 
sub was given out by the Admiralty as a ‘probable.’ 

“The British, after we came back, thought so well 
of the device as demonstrated in the first test that 
many were ordered from the United States. We had 
taken over detailed drawings of all the apparatus and 
pointed out to them that if the shipping facilities were 
such that some delay might occur in getting American- 
made devices overseas that they could build it them- 
selves.” 

Important conferences were held with the Lanca- 
shire group at Harwich in which Mr. Eveleth took part 
in assisting the British to get the apparatus into imme- 
diate production on a large scale. The United States 
officials made every effort to extend all possible means 
of co-operation and assistance to scientific committees 
and the Admiralty. Mr. Eveleth then went back to 
America to work on the development of a new device 
for locating the position of enemy submarines while 
at rest at the bottom of the ocean. He was on the 
point of returning when the armistice was signed. 

“Our work for three months after this,” continued 
Scott, “was supervisingthe marnufactture of the devices 
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in various shops in England and about May, 1918, 
our own ships began to come over with all these 
devices installed. They were also equipped with radio- 
telephones, depth charges and ‘Y’ guns. A “Y’ gun 
is a casting with two arms forming a Y. Each arm 
holds a depth bomb in an arbor. The depth charges 
are shot out of the ‘Y’ gun by means of an auxiliary 
powder charge to a distance of 100 feet. The ability 
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Trailing Listening Device Off Stern of Sub-Chaser in Foreign 
Waters. 


to place charges from the beam as well as from the 
stern gives a better pattern in making an attack. 
Where three ships, say 400 yards apart, are going 
over the ground where a sub has been located, the use 
of the ‘Y?’ gun permits of a larger area being covered. 

“When the American submarine chasers began to 
arrive they were assigned to the channel where the 
German submarine activities were greatest and we 
did a good deal of patrolling there in the early spring. 
The second lot of chasers was ordered to Corfu in the 
Adriatic. We went down to Corfu in June. 

“We had 36 chasers based in a little bay on the 
Island and the barrage of boats extended across the 
Straits of Otranto, a distance of about 40 miles. The 
chasers were operated in units of three, which on 
patrol kept about one mile apart. A distance of five 
miles was kept between units. Conditions in the Adri- 
atic were ideal for hunting submarines. The water 
was very deep, ranging from 400 to 600 fathoms, 
which meant that the submarines when hard pressed 
could not seek shallow water as was their custom 
in the English Channel and the North Sea. Due to 
less shipping traffic in these waters there was practi- 
cally no sound interference which made for very good 
listening. 

“The main Austrian submarine bases were at Pola, 
at the head of the Adriatic, and Gattaro, farther down 
the coast. The German submarines leaving Pola were 
obliged to go through Otranto Straits to get to the 
Mediterranean, and once through they had things 
practically their own way, as there were very few 
patrol boats in the Mediterranean. The tonnage sunk 
during the first three years of the war shows the condi- 
tion that existed before the Otranto barrage was put 
in effect. . 

“Our submarine chasers while on barrage were 
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constantly in sound contact with enemy submarines, 
especially at night, as they usually attempted to get 
through during the dark hours. They would run 
down on the surface at their maximum speed and 
could be heard for an hour or two before they came 
to our line. The sound between an oil engine and an 
electric motor is so distinctive that it was compara- 
tively easy to tell when they changed from one to the 
other, which was necessary as soon as they submerged. 
As they knew approximately where our line was they 
invariably submerged two or three miles before they 
reached the line. 

“The course of the submarine was plotted to scale 
by the flagship of a unit from bearings given to it 
from the other two boats and also from its own bear- 
ings. When the submarine had approached sufficiently 
close, the unit was gotten under way and maneuvered 
into position for attack. The attack was usually made 
when the submarine was 400 or 500 vards ahead and 
all three boats of a unit, steaming full speed ahead, 
would lay a pattern of depth charges over the area 
where the plotted position showed the submarine to 
be. Many successful attacks were made in these 


- waters, one in particular being quite exciting. 


“One of the ships in a unit heard what sounded 
like a submarine. In a few minutes all three listeners 
had picked him up and the bearing of his course was 
being plotted. The middle chaser, the flagship, was 
getting readings showing that the submarine was in 
a direct line astern and steaming toward her. 

“The sound was very loud as if the sub must be 
very close. Suddenly the water began to slap the 
bottom of the boat, so that everyone could feel it; and 
the next moment the observer reported that his bearing 
on the submarine had changed from 180°, which was 
dead astern, to 3°, which was on our bows. The 
submerged submarine had passed directly under the 
center boat. All three boats were immediately gotten 
under way and the attack was delivered. After all 
the depth charges had been dropped, the ships were 
stopped and observations again taken. A propeller 
was heard to start up and ran for about 30 seconds: 
and then a crunching noise was heard. It was quite 
evident that the sub, having been put out of control, 
sank to the bottom and had collapsed due to the 
tremendous pressure at these depths. We went back 
to the spot the next morning and found an oil slick 
two miles long by 800 yards wide on the surface of 
the water. 

“The British airplanes and dirigibles did excellent 
work in patrolling the waters where enemy submarines 
were in the habit of making attacks on transports and 
merchant ships, but were somewhat handicapped in 
not having detecting devices by means of which the 
direction taken by a submarine after it submerged 
could be ascertained. With a view to determining 
whether the American detector could be applied to 
such a ship, the Aviation Department of the Admiralty. 
early in May, 1918, arranged for us to have a trip on 
the ‘North Sea No. 6.’ The ship was one of the newest 
types of dirigibles, carried a crew of 16, and had the 
latest type of engines, steering gear, bomb throwers, 
cameras, etc. 

_ “We flew from Chatham, England, out over the 
channel, where the ship was brought down near the 
water and tests made which showed that the detector 
could be used with good results. Lieut. Struthers. 
captain of the ship, pointed out a submarine periscope. 
which his trained eye had seen, although at a consider- 
able distance. It was a friendly submarine, exercis- 
ing and had, ja ‘trawler n@arncher to prevent being 
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bombed by any craft that might mistake her for the 
enemy. Later tests in France and England demon- 
strated the practicability of the detector for this type 
of aircraft. 

“The addition of listening devices to all American 
submarines was of tremendous assistance to them 
when out on patrol. The American submarine base 
was at Berehaven, Ireland, and submarines operated 
from there oft the west coast of Ireland on the look- 
out for U-boats. Up to the time that we entered the 
war, submarines, once they submerged below listeners’ 
depth, were both blind and deaf. The development 
of the listeners for use with submarines gave them 
an added sense which they used constantly after they 
got into the war zone, and began on anti-submarine 
warfare. 

“The submarine overseas was common enemy and 
the Allied submarines in all seas were attacked quite 
as much by their own patrol craft as by the enemy. 
Submarines used to come in reporting having been 
attacked by British or French destroyers, or aero- 
planes, due to the rapidity of the attack, and due to 
their inability to get off a recognition signal in time 
to stop them.” | 

Mr. Eveleth describes a peculiar incident which 
happened one early morning in the Mediterranean 
near the entrance to the Adriatic Sea. An enemy 
submarine had been caught in a net. A pattern of 
depth charges was laid around her and the trawler 
backed away to take an observation. One of the 
observers, who was operating the overboard device 
from his station on deck, felt a heavy object brush 
against the detector. A few minutes later he was 
dumbfounded to see a German sailor climb on board. 
He had evidently been thrown into the sea by the 


force of the explosion and saved himself by grasping 


the detector as he drifted through the water. 

One of the most dramatic incidents occurred on the 
morning of Sept. 6, 1918. One account of the engage- 
ment says: 

“At 1:25 oclock unit No. 6 ‘fixed’ (located by 
triangulation) a submarine directly ahead at a distance 
of 100 yd., immediately carried out three-boat barrage 
attack, each boat letting go three stern charges and 
‘Y? gun. Pattern laid symmetrically, thoroughly cov- 
ering any possible maneuver of the submarine. 
Stopped and listened. No hearing for about 20 
minutes. Then got contact. Distinct sound of sub- 
marine making noise as if shafts were badly bent. 
Also giving out squeaking sound. Submarine sounded 
as 1f having great difficulty in keeping propeller going. 
She stopped frequently. We followed. . Heard 
submarine hammering, squeaking, straining, running 
intermittently, apparently with great difficulty and for 
short periods. 

“The second depth charge of this attack threw into 
the air a 50 to 6o ft. cylindrical black object about 
the size of a depth charge. . . . Another depth charge 
attack carried out. Submarine had gradually been 
making shorter turns for some time. From 
this point on believe submarine bottomed and was 
never able to move except to start and scrape along 
the bottom q short distance. Noises indicated this.” 

Word was then sent to Penzance for additional 
depth charges and a radio dispatched to the base for a 
destroyer post haste. 

“Subsequent events,” continues the report, “show 
that submarine never moved from this spot. Noises 
indicated repair. Occasional unsuccessful attempts to 
start motor . sounds rapidly becoming less 
frequent.” | 
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When morning came the submarine chasers and 
the destroyer which had been sent to their assistance 
gathered near the spot where the crippled submarine 
was resting on the bottom. Sounds of feverish activity 
within the submarine’s hull were distinctly heard. 

Suddenly there was dead silence—then 25 revolver 
shots rang out—3 first followed by 22. 

“Taking into consideration all circumstances and 
events,” continues the report, “conclude ‘submarine 
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Chart Showing Operations Against German U-Boat, Based on 
Official Data Collected by Naval Officers During the 
Actual Engagement. 


damaged externally, unable to start motor after re- 
peated attempts. Unable to rise to surface and is on 
bottom in the vicinity. Reports of listeners substanti- 
ate this conclusion.” 

As a matter of fact, the British Naval Intelligence 
Department learned later that the crew of a German 
submarine had been lost in the English Channel about 
this very same time. The report as they obtained it 
indicated that the Hun boat had been trapped on the 
bottom and so seriously damaged she was unable 
to rise. 


RATE INCREASES AT STOCKTON. 


The Railroad Commission of California has author- 
ized increased rates of charge for both gas and electric 
service supplied by the Western States Gas & Electric 
Co., Stockton division. The decision grants increases 
over surcharges allowed for the duration of the war 
and establishes the new rates on a permanent basis 
without surcharge features. This is the third rate 
increase allowed this Company since the start of 
the war. 


RESULTS OF ELECTRIFICATION OF AN 


ENGLISH RAILROAD. 


In the year 1913 local passengers carried on the 
London & Southwestern Railroad’s suburban lines 
numbered 25,000,000. Two years later, before elec- 
trification, the number had fallen to 23,000,000, due 
largely to the inadequacy of the service rendered with 
steam power. During 1916 electric service was grad- 
ually brought into operation and the passengers in- 
creased to 29,000,000. In 1917, the number further 
advanced to 33,000,000. In 1918, as was explained 
at a recent meeting held.in London, the total was 
40,000,000, or) 17,000,000. more (than iñ 1915. 
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Making the Most of the Additional 
Hour of Daylight 


EFORE this issue of the ELecrricar Review is 
B in the hands of most of its readers the clocks 
will have been turned an hour ahead, and the 
second season of daylight saving will be on the way. 
For the central stations the additional daylight 
means much more than merely a reduction in energy 
consumption for lighting purposes. It offers an op- 
portunity for doing many things worth doing in the 
way of load and system improvement, as well as of 
finding other ways than lighting to make up for the 
revenue from lighting that is lost because of the extra 
hour of daylight. 

Notwithstanding considerable pressure exerted from 
several quarters to repeal the davlight saving law, the 
law remains. Last vear it proved its worth as a time, 
fuel, health and money saver. It is to be hoped that it 
is now firmly established as a sound and sane measure. 
Central stations, street railways and other public utili- 
ties affected may, therefore, in looking ahead, plan 
to make the most of the seasonal daylight saving by 
adopting methods of operating. Economical boiler 
room operation, the flexible manipulation of boilers, 
the reduction of banked fires to a minimum and the 
adoption of high ratings offers a field for considerable 
economies. For the companies operating street cars 
or furnishing street railways with energy, the longer 
hours of daylight during the warmer and _ pleasanter 
weather open up a good opportunity for boosting the 
outdoor life, for boosting the parks and places of 
amusement and for traveling. There are many ways 
of increasing load in a big way, as by electric trac- 
tion, as well as in the smaller way by fans and current- 
consuming devices, and so forth. 

The additional hour of daylight brought into the 
lives of many by the simple process of turning the 
clock ahead an hour means more outdoor exercise, 
more fresh air, more recreation for millions of city 
dwellers. Jt means we shall get more out of life and 
shall be enabled to put more into it as the result. 
While this daylight saving affects different interests 
and individuals differently there is much good in it 
for all and all should make the most of it. 


Co-operative Merchandising by Utility 
and Dealer 
NE of the most conspicuous phases of the cen- 
() tral station-contractor-dealer situation at the 
present time is that the public utility is recog- 
izing more and more the justice and the benefit of 
considering the interests of the contractor-dealer in 


the handling of electrical appliances and merchan- 
dising. | 

Whether the public utility should or should not 
sell appliances is still a mooted question, for and 
against which many things may be said. However, 
it is a fact, of which there is no denial, that the dealer 
and contractor, should not be ousted from the mer- 
chandising field by price cutting by the public utility. 
The public utility is chiefly concerned with the load 
that accompanies the use of electrical appliances; the 
contractor-dealer with the profit in their sale and the 
work that their use entails. To this extent the cen- 
tral station cannot afford, perhaps, to place entire 
reliance upon the initiative or lack of initiative of the 
dealers and contractors in its locality. On the other 
hand, by pushing its sales of current-consuming de- 
vices at a price where the absence of profit must be 
made up by energy sales, and by so doing monopolize 
the market and curtail the profits of those that exist 
by their merchandising profits the utility works great 
hardships upon and creates much enmity with the 
electrical dealers. But by working together, central 
station and electrical dealer can accomplish even more 
than effort by only one, or individual effort exerted by 
both. In other words, co-operation and harmoni- 
cus action together will bring greater results and 
mutual gain. 

Seasonal merchandising, concentration of ‘effort 
upon some definite device, and co-operative campaigns 
by all concerned with the sale of current-consuming 
devices are now recognized as being more effective 
of results than haphazard effort by individual mer- 
chants who take no cognizance of what neighboring 
merchants are doing. And in bringing about this 
co-operative merchandising the manufacturers have 
done much and can do still more to bring about co- 
Gperation and unity of purpose between central sta- 
tions and dealers, furnishing display and advertising 
matter. In unity there is strength, and in concentrat- 
ing upon some specific device and all helping together 
throughout a definite territory higher sales will be 
made than where every merchant is independently 
trying to sell any and all appliances. In making these 
sales campaigns a success, it may be pointed out that 
the public utilities, with their newspaper advertising. 
their mailing lists, their bills and close contact with 
their customers, can do an enormous amount to help 
the business of the contractor-dealers in their terri- 
tory, and in doing so help themselves. 

Current-consuming devices are of little value as 
load builders if not used. Few perhaps realize the 
extent to which lack of outlets judiciously placed 1s 
responsible) for.cuntailing(the tise of domestic current- 
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consuming devices. We have brought up this subject 
before on several occasions, because it is a very 1m- 
portant one. The value of current-consuming appli- 
ances as load builders depends upon the extent to 
which they are used; although the connected load they 
represent may bring in revenue where a fixed charge 
according to connected load is in vogue. Every cen- 
tral station is thus vitally interested in pushing the 
sale of outlets so that all and any appliances in a 
home or elsewhere may be used when needed and 
simultaneously if need be. Every dealer and con- 
tractor is also interested, for these outlets increase 
the market for electrical appliances, they create work 
and add to the activity of the trade. 

In too many homes lack of outlets is curtailing the 
energy consumption of current-consuming devices, 
is restricting the market for them, and preventing 
them from being as useful as they ought to be. Cen- 
tral station, dealer and contractor together should 
continuously push the campaign for increasing the 
number of outlets in the home already built or that 
is to be built. The appliance will come the easier 
where there is the outlet ready for it. 


The Feeder Regulator as an Asset 


HERE many feeders or circuits emanate from 
\ \ a power plant or substation it is impractical to 
regulate the station bus pressure to maintain 
constant voltage at the end of all the feeders unless 
all feeders have the same length and identical charac- 
teristics and loads of the same magniture and charac- 
teristics simultaneously. In practice various feeders 
have different lengths and their loads vary in magni- 
tude and in time. The commonsense solution 1s, there- 
fore, to install feeder voltage regulators in the individ- 
ual feeders and regulate each feeder according to its 
length and its load, maintaining the station bus pres- 
sure at such value as to permit the regulators to remain 
within their working range. 

Up to the present time many small companies have 
foregone the use of feeder regulators—and voltage 
regulation has suffered accordingly—because it was 
felt their cost was not justified in view of the quality 
_ of service demanded and the magnitude of the system. 
Today, however, the standard of service is becoming 
more exacting, and operating economies are combin- 
ing to encourage the use to a larger extent of the 
feeder regulator. While the feeder regulator accom- 
plishes several functions which might be accomplished 
in other ways, it is sometimes the only sane solution, 
and the most economical one. 

Feeder voltage regulators are too often considered 
only as a means of improving service. This of course 
they do, but their cost should not be charged against 
improved service alone. Rather should it be balanced 
against cost of conductors, cost of stringing or rein- 
forcing wires, and the loss due to voltage drop upon 
revenue and lamp life, and renewals where free. 

In meeting increased loads upon circuits already 
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fully loaded, the feeder regulator offers at once a 
simple and effective solution in many instances. The 
regulator can be installed with a minimum of labor, It 
can care for an existing situation and allow reinforc- 
ing of copper to take place when convenient or as 
indicated. 

Regulators enable improved service, they increase 
the ‘efficiency of the system, permit greater return 
upon the investment, and give a flexibility of oper- 
ation not otherwise obtainable. In the days to come, 
the days of readjustment, reconstruction, reorganiza- 
tion, the induction feeder regulator should be found 
a very useful adjunct to many a system where hereto- 
fore its use was not considered justifiable. 


Rate of Remuneration of Government 


Engineers 
HE Bureau of Mines is announcing an examina- 
T tion for a “junior electrical engineer” who must 
have “graduated from a four years’ course in 
clectrical engineering in a college of recognized stand- 
ing, and have at least one year’s experience in elec- 
trical engineering work outside college.” The appli- 
cants are not only required to have “investigative abil- 
ity, energy, enthusiasm and ingenuity,” but also should 
be “skilled in making drawings and sketches, in the 
use of tools, working wood and metal and must be 
familiar with machine design and the properties.of 
metals. Applicants must not have reached their thir- 
tieth birthday at the time of examination.” 

“Every laborer is worthy of his hire.” A man 
fulfilling the above requirements, according to the 
yureau of Mines, is worth $1080 to $1200. At least 
that is the salary offered for raw material with. the 
above qualifications. 

We are not immediately concerned whether a man 
below thirty can have graduated from a four-year 
engineering course and have also obtained one year’s 
engineering experience and also become “skilled” in 
making drawings and sketches, and familiar with ma- 
chine design, the properties of metals, and the use of 
wood and metal-working tools. But we do wonder if 
it is fair to offer a man who at the age of thirty has 
accomplished these things, the sum of between $90 
and $100 per month. How much can be spent on edu- 
cation and experience if the return at thirty years is 
$100 per month? , 

One of the most pleasing records of Government 
departments is that of the Bureau of Mines. In many 
and varied ficlds of effort it has made an enviable and 
magnificent record. It has possessed many able and 
capable men. But we recall that many of those who 
made the name of the Bureau of Mines famous, in 
doing so, themselves rose in their professions, and in 
rising increased their rates of remuneration. But to 
do this latter, many of these men are no longer with 
the Bureau. And their having left is a loss to the 
country as a whole, although it may be their personal 


gain. 
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Wisconsin Contractors, Minnesota and Wisconsin Central- 
Station Men Meet—Furnace and Welding Men Organize 


WISCONSIN CONTRACTOR - DEALERS 
HOLD INTERESTING MEETING. 


Annual Convention Indicates Big Improvement Made by 
Association During Past Year. 


The Wisconsin State Association of Electrical 
Contractors and Dealers held its annual convention 
March 24, 25 and 26 at the Hotel Pfister, Milwaukee. 
Wis. The association in that state has made wonder- 
ful progress during the past year in its organization 
and educational etforts, and the convention was very 
good evidence of this progress. Due to the absence 
of the regular chairman, the convention was presided 
over by C. A. Burrill, of the Herman Andrae Co., of 
Milwaukee, and F. H. Patrick, of Racine, acted as 
treasurer during the meeting in place of the late Mr. 
Johnson. 

The progress made by this association during the 
past year was indicated in a very substantial way by 
the manner in which the members present interested 
themselves in the proceedings, and took part in dis- 
cussions of the numerous papers presented. Not a 
single paper or address was presented which was not 
followed by an enthusiastic and instructive discussion. 

A considerable number of manufacturers made ex- 
hibits of their products at the hotel during the conven- 
tion. These included not only the heavier contractors’ 
supplies, but also a wide assortment of appliances, 
such as washers, lamps, fixtures, farm-lighting plants, 
motors, safety switches, etc. 

At the opening of the afternoon session on Mon- 
day, W. H. Morton, general manager of the National 
Association of Electrical Contractors and Dealers, de- 
livered a very interesting address in which he described 
the work of the association and the many advantages 
offered to its members. During the past year the 
activities of the association, although greatly hampered 
by war conditions, have been considerably broadened 
and improved. The reorganization of the association 
under the new plan, for example, has eliminated any 
possibility of section domination and has placed the 
district affairs in the hands of the district members. 
The contention that under the new plan the dues have 
been materially increased is greatly exaggerated, Mr. 
Morton stated, for the reports show that the average 
annual dues paid the association are $10.30—a raise of 
only 30 cents over the old fees. 

While the value of the national association to the 
members cannot be expressed in actual dollars and 
cents, except in a few instances, there are numerous 
advantages to be obtained by membership, the direct 
value of which is limited only by the extent with which 
they are applied. These advantages Mr. Morton dem- 
onstrated by reviewing briefly the work of the various 
committees of the association. 

The Code Committee has developed a much easier 
method by which the contractor can appeal from an 
inspector's decision. The Engineering and Architects’ 
Committee is now developing a plan with the national 


committees of the representative associations of these 
professions by which it is expected to eventually elim- 
inate the general contractor from the field. The Legis- 
lation Committee is working on a universal state 
licensing law. In addition, the work of the Labor, 
Standardization, Cost and Accounting, Chamber of 
Commerce and other committees has developed many 
features of value to the electrical contractor-dealer. 


New STANDARD ACCOUNTING SYSTEM. 


Following Mr. Morton’s address, J. E. Sweeney, 
of Waterloo, Iowa, chairman of the Committee on 
Accounting, explained the new approved credit and 
accounting system, recently adopted by the National 
Association, This system is the outgrowth of the in- 
creasing demand for proper and adequate accounting, 
not only in the electrical but in all successful busi- 
nesses, and is radically different in all respects from 
the old system. The new method is the result of the 
co-operative effort of this committee and the similar 
committees of other branches of the industry and 
bears the endorsement of the National Credit Associa- 
tion, the Society for Electrical Development, the Elec- 
trical Supply Jobbers’ Association and the Associated 
Manufacturers of Electrical Supplies. The basis of 
the system is incorporated in six cardinal principles as 
follows: 

1. All forms should be standardized. The advan- 
tage of this is that, aside from the saving effected in 
price and delivery by having these forms supplied from 
a central source, the contractor-dealer will have on 
hand all the essential facts of his business through a 
uniform procedure and be able to make comparison 
Statistically with others in the same line of business. 

2. All sales, whether contract, jobbing, day work 
or retail, should be costed. By this the contractor- 
dealer at any time will know the exact state of his 
finances and whether or not any certain job, appliance 
or department of his business is making or losing 
money for him. 

3. A merchandise account should be created 
through debit entries for purchases and credit entries . 
at cost for material sold in any way. Through this 
account, the contractor-dealer is enabled to tell at any 
time the value of the stock on hand, the rate of turn- 
over, the proper amount of insurance to carry, etc. 

4. A general ledger containing all controlling ac- 
counts should be made part of the system. Most con- 
tractors already keep a book of this sort where thev 
assemble in a condensed form information regarding 
assets and liabilities. . 

5. All habilities should be vouchered each month 
Irrespective of receipt of goods or correctness of in- 
voice, provision being made for charging vendors for 
any discrepancy in invoices. This is a practical ar- 
rangement to insure getting every liability properly 
entered and accounted for, thus preventing disputes 
with people from whom purchases are made. 

6. The cash book should combine the records, both 
receipts and. disbursements-<that is, debit entries 
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equalizing bank deposits for the month and credit 
entries equalizing charges to bank balance. This will 
serve to keep the contractor-dealer in touch with his 
bank account and tend to systematize and prevent 
leaks in the business. The cash book should not be 
used for distribution. 

To carry out these principles suitable forms have 
been worked up which are designed to cover every 
transaction in detail in the routine work of operating 
the system so that accuracy may be obtained. The 
complete system as furnished will consist of one loose- 
leaf binder with five index sheets, this to contain cash 
received, cash paid, journal, voucher register, and 
sales recapitulation Sheets. Also one loose-leaf binder 
with two indexes to hold the accounts receivable and 
payable, one bound general ledger and one bound trial 
balance book covering five years operation will be in- 
cluded. 

The standard forms are as follows: Requisition for 
material, time card, return material sheet, job en- 
velope, material summary sheet, sales recapitulation 
sheet, accounts receivable sheet, accounts payable 
sheet. cash received, cash paid, voucher disbursements, 
and journal sheets. In addition, a practical designa- 
tion of accounts has been standardized. 

These forms made up in lots containing a sufficient 
number for the average business will be supplied to 
members of the association for $25 each, f. o. b. ship- 
ping point. Non-members may also purchase sets for 
$40 each. Arrangements have been made whereby 
these sets will be distributed from several places 
throughout the country. 

Mr. Sweeney showed that the advantage of the use 
of such a system as has been described are many. The 
contractor-dealer will know positively from day to day 
the standing and progress of his business. It will 
bring to his attention immediately the unprofitable job 
and give him an opportunity to investigate the reason 
and avoid a similar occurrence. He will be able to 
give an accurate statement of his business condition 
that can be presented to a banker or jobber which will 
instill confidence in him and his business. 

Before closing his address, Mr. Sweeney. dwelt 
briefly on the subject of credit ‘and its relation to the 
new system. Quoting J. H. Tregoe, secretary of the 
National Association of Credit Men, he said that the 
underlying fundamentals of credit are the three big 
“C’s”—character, capacity and capital. The contrac- 
tor-dealer’s character is usually beyond reproach. His 
capacity or ability will be judged by whether or not he 
understands the technical end of his business and is 
conducting it along up-to-date lines. If so, he will be 
able to secure the third requisite, the necessary capital 
to expand and grow into a prominent place in the 
business world. 

In the discussion which followed Mr. Sweeney’s 
presentation of this plan manv important features of 
it were brought out and explained very clearly to 
those present. Among those who took an active part 
in this discussion were Mr. Wilkins, of the Belden 
Manufacturing Co., Chicago; A. L. Oppenheimer, of 
Cleveland, Ohio, and B. L. Burdick, of Milwaukee. 

A. L. Oppenheimer, of the Enterprise Electric Co., 
Cleveland, then gave a very interesting talk on the 
important features of successful electrical merchan- 
dising. He is a very successful merchant and his 
remarks carried additional force on this account. He 
explained the value of tying or linking the dealer's 
name with the manufacturer in appliance sales and 
advertising, and explained the follow-up system used 
in his store to increase sales. In this system an 
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attempt is made, whenever an article is sold, to ascer- 
tain what other electrical appliances the customer has 
and this is entered in a record. At certain intervals 
thereafter an effort is made to interest the customer 
in the other appliances which he or she may need. 

The meeting opened Tuesday morning with an ad- 
dress by Steward Scrimshaw, of the Industrial Com- 
mission of Wisconsin, on the new apprenticeship law 
which is being worked out in that state. Ile described 
the advantages of the law from all viewpoints and 
appealed to the electrical contractors and dealers for 
their close co-operation in working out the details of 
that part of the law which related to electrical appren- 
tices. 

Mr. Scrimshaw was followed by Samuel A. Chase, 


of the Westinghouse Electric & Manufacturing Co., 


who explained very clearly the contractor- dealer’s 
opportunity. Mr. Chase placed the blame tor the past, 
and in many cases present, difficulties of the industry 
on the lack of understanding that has existed between 
the different branches regarding each other's prob- 
lems. A better knowledge of these problems would 
serve to eliminate these difficulties, Mr. Chase pointed 
cut, as was shown by the progress that has been made 
in several localities where these various interests have 
gotten together and discussed each other's problems in 
open meetings. He advocated the adoption of the 
slogan, “Live and Help Live,” and its practice by the 
members. 

Mr. Chase strongly urged the members to open 
retail stores. In the past, due to the lack of stability 
of prices, this has been difficult, but this situation is 
now rapidly being improved. There 1s room for all in 
the merchandising field, however, and it is up to the 
contractors to open attractive retail stores if they are 
to take their right place in the industry. In this work 
they will find that the National Association and the 
manufacturers and jobbers are eager to assist them. 

He also advocated the bettering of wiring condi- 
tions by the installation of more outlets and stated that 
probably not one house in a thousand is adequately 
wired to allow the conventent use of the various elec- 
trical appliances. By increasing the number of outléts, 
however, this will assure their use for the purpose for 
which they are intended and not as ornaments only. 
Mr. Chase also suggested several methods by which 
the contractors and dealers could improve their condi- 
tions and, in closing, stated that he himself was willing 
and anxious to co-operate with them in every way 
possible. 

Thomas Casey, vice-president of the Hurley Ma- 
chine Co., Chicago, then gave an instructive talk on 
better merchandising. He explained the need of sell- 
ing service as well as merchandise and showed the 
advantages which accrue from the performance of 
proper service. He described several cases which had 
been brought to his attention where after one con- 
tractor-dealer had failed to show results another had 
been very successful. He also explained the many 
advantages of the easy-payment plan of selling and 
the value of advertising such plans. In addition, he 
exposed the fallacy of a dealer trying to carry too 
many lines of any certain appliance, thereby confusing 
the customer as to which he should take and often 
losing a sale as a result. 

J. A. Morrisey, of the Wisconsin Inspection 
Bureau, then described the relation of the fire-insur- 
ance inspector to the electrical contractor and ex- 
plained the recent changes in the National Electrical 
Code which directly affect»the electrical contractor. 
Mr. Morrisey’sictalkicwas given the closest attention 
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and was followed by numerous questions and consider- 
able discussion. : : 

The banquet on Tuesday evening was very well 
attended by the members and their lady guests. Ad- 
dresses were made by several visiting contractor- 
dealers and other prominent persons, all of whom 
spoke very optimistically of the future of the industry. 
Among the speakers on this occasion were: A. L. 
Oppenheimer, Cleveland, Ohio; J. D. Sweeney, Water- 
loo, Iowa; E. F. Pendergast, Rockford, Ill.; Henry 
Newgard, Chicago, and Mr. Tompkins, of the Mil- 
waukee office of the Western Electric Co. Robert T. 
Lozier, past president of the Edison Pioneers’ Club, 
and prominent in the industry for many years, also 
delivered a short address describing the financial re- 
quirements of the country and their effect upon the, 
central station and other electrical industries. William 
H. Morton, general manager of the National Associa- 
tion of Electrical Contractors and Dealers, explained 
the importance -of the association’s coming national 
convention, which is to be held in Milwaukee July 
15 to 17. 

ADDRESS ny Mr. GOODWIN. 


William L. Goodwin then delivered a very enthu- — 


siastic address in which he brought out very clearly 
the need for closer co-operation and co-ordination of 
effort between the contractor-dealers themselves and 
the other branches of the industry. Taking advantage 
of the fact that there were many ladies present. Mr. 
Goodwin appealed to them to use every effort possible 
to influence their contractor-dealer relatives to estab- 
lish better conditions among the fraternity. According 
to Mr. Goodwin, the ladies should believe that 25-20, 
without necessarily comprehending the exact definition 
or meaning of the figures, meant one new dress a 
month, and that 30-20 meant two new dresses a month. 
Mr. Goodwin explained the valuable assistance which 
had been rendered to the contractors of California 
after the appeal which he had made on one occasion 
to the ladies of that state. It was his firm conviction 
that through their efforts the ladies could accomplish 
a great deal towards the improvement of the electrical 
situation which existed. 

He explained very carefully the absolute fallacy of 
price cutting—“the greatest indoor sport known,” as 
he termed it. At present manv contractor-dealers in 
different locations of the country are asking the manu- 
facturers to provide them with wider discount mar- 
gins in order to assure them of sufficient profits. How- 
ever, in the past, it has been found that when the 
manufacturers have conceded this point to any extent, 
the contractor-dealer has thrown the extra profit pro- 
vided away by immediately cutting prices. 

He brought out very clearly the need for facts with 
which to substantiate the claims made to the manu- 
facturers by contractor-dealers, and stated that it was 
largely due to the absence of these facts that the pres- 
ent condition existed. The national organization in 
its efforts along these lines should receive the earnest 
support of the individual members, for it was only 
through these methods that any influence could be 
brought to bear upon the manufacturers, jobbers or 
central stations. 

Mr. Goodwin urged the members to support the 
better grade of electrical materials, and illustrated the 
value of the influence which the Electrical Committee 
of the National Fire Protection Association has had 
upon the development of the use of electricity in this 
country. In conclusion, he urged the members not to 
despond if their first efforts towards co-operation with 
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the other branches of the industry failed, and not to 
allow the deficiency of these other branches to reflect 
in any way upon their activities. 

At the Wednesday morning session, John R. Smith 
and E. L. Morley, representing the Chicago Electrical 
Estimators’ Association, presented the results which 
had been obtained by this association during the past 
year. These included its labor cost data, its table of 
overhead percentages and the estimating forms. These 
have been described from time to time in the 
Erecrrican Review, and are gaining rapid favor 
among the electrical contractor-dealers throughout the 
country. Messrs. Smith and Morley explained these 
very clearly and pointed out that éstimating forms the 
most essential part of the contracting business. 

In the discussion which followed the value of these 
data was fully brought out. Mr. Goodwin gave the 
Chicago Electrical Estimators’ Association consider- 
able credit for the way its members have developed 
these data and their method of presenting them. He 
explained that through the accumulation of reliable 
data of this sort not only would the electrical con- 
tractor-dealer receive considerable education, but the 
industry as a whole will be greatly benefited. He urged 
the co-operation of the contractors with the Esti- 
mators’ Association and the formation where feasible 
of similar organizations. He brought out the fact that 
at the present time it was too easy for anyone to enter 
the contracting business, and this is largely responsible 
for the state of affairs at present. When the esti- 
mators have finished their work and when the majority 
of contractors have been educated to the proper stand- 
ards and to the proper conduct of their work, Mr. 
Goodwin believes it will be an easy matter to eliminate 
the unreliable contractor from the field. 

The meeting closed after the election of officers for 
the coming vear. This resulted in the following men 
being chosen: C. A. Burrill, Milwaukee, chairman: 
John L. Acker, Sheboygan, treasurer; John C. Piep- 
korn, Milwaukee, was re-elected secretary. The fol- 
lowing Executive Committee was chosen to represent 
the various districts: J. J. Kelley, Eau Claire: George 
Spiegel, Clintonville: P. L. Burdick. Milwaukee: Mr. 
Larsen, Racine, and Mr. Duerr, Stoughton. 


INTERESTING FEATURES OF WIRELESS 
TELEPHONE. 


Details of Equipment Used for Communication with 
President Wilson. 


Considerable interest attaches to the fact that 
President Wilson had been able to talk with the Navy 
Department at New Brunswick, N. J., while on the 
transport George Washington and 3200 miles from 
land. The wireless telephone apparatus employed was 
invented and designed by Dr. Ernest F. W. Alexander- 
son, consulting engineer, General Electric Co. 
Although wireless telephone messages have so far 
been sent 3200 miles, it is not thought this represents 
the maximum distance wireless messages can be trans- 
mitted. At present the only receiving apparatus is 
installed upon the George Washington. 

The sending station at New Brunswick is equipped 
with thirteen 400-ft. antennae. The station may be 
used for either wireless telegraphy or telephony. The 
Alexanderson apparatus consists of the high-fre- 
cuency generator, the magnetic amplifier and the 
multiple tuned antennae. The, rotor of the high- 
frequency, generator, weighs almost 3 tons, rotates at 


March 29, 1919. 


2100 r.p.m. and has a speed regulation within 0.01% 
from no load to full load. The machine has a rating 
cf 200 kw., has total weight of about 12 tons and 
occupies a floor space of 8 ft. in width by 20 ft. in 
length, being less than 2% of the total station 
toor space. 


JANUARY ELECTRICAL EXPORTS BREAK 
ALL RECORDS. 


Over 44% 
Over Previous Monthly Record. 


An exceptionally heavy call for American electri- 
cal products came from abroad during last January 
when the electric exports of the United States ex- 
ceeded $6,720,000, established a new monthly_record. 
January of 1918 was surpassed by over 44% and the 
record total value of last November was excelled bv 
88%. The classified and comparative figures are 


given in the following table: 
J anuary——_—~ 


Articles. 1919, 1918, 
PAITCTIOS:. 220.0446 u nn oP i wed aca aes $ 245,811 $ 295,520 
Carns oeiee cases tea reed Bee ena aie See 189.351 93,5438 
Dynamos or generators ........... cece ees 219,853 252,129 
Fans ereed etd ele r foe Bee an a gs a 176,526 68,541 
Heating and cooking apparatus ......... 98,515 59,652 
Insulated wire and ‘cables ............ 005 804,481 545,931 
A Wiring supplies, including fixtures 194,565 104,710 

HO A EE EE ET heats Oak, heres Gi a E ede 206 671 

Carbon filament ............. 0. cc ee eee 20,041 9,567 

Metal filament .....0......-c cee eccaes 578,175 200,420 
Magnetos, spark plugs, ete. ............. 279,174 380,095 
Meters and measuring instruments .... 324,404 124,192 
MOCOS oo ond a aa aa Ei a wane aa Pe S 6x0,8S52 555,842 
Rheostats and controllers ............6.. 48,436 13,007 
Switches and accessories ...........00000. 177,159 271,196 
Telegraph apparatus, including wireless. 56,541 9,208 
Telephones ...essesonaessssosseressocos.. 214.172 249,992 
Transformers ....e.oosoonenosseneeseree. 309,028 174,001 
NORIO Rego ihe nt hae a eek ara ears alee Soa 1,975,204 145,091 

Total ch Sea ee Sato wen eae ute eee ed $6,722,524 $4,656,611 


Not included in the above table, there were shipped 
last January 7 electric locomotives valued at $24,501. 

A fair idea of the principal foreign purchasers 
of American electrical equipment may be gained from 
the following data extracted from the report of the 
Special Statistical Service Section, Bureau of Foreign 
and Domestic Commerce, Washington, D. C., the fig- 
ures covering shipments during January, 1919; the 
countries are given in order according to the value of 
their purchases. 

Batteries—Canada, $68,197; Australia, $66,947: 
Norway, $43,304; Argentina, $39,498: British South 
Africa, $20,291. 

Carbons—Canada, $90,251 ; 
tralia, $15,940; Chile, $7130. 

Dynamos and generators—Norway, $60,959: 
Japan, $43,593; Canada, $30,118; Cuba, $22,441; 
Mexico, $14.935; China, $13,114. 

Fans— british India. $73.385; Hongkong, $31.093; 
Philippine Islands, $17,493; China, $14,007. 

Heating and cooking apparatus—Norway, $19,470: 
Australia, $14.965; Argentina, $10,909: Canada. 


Insulated wire and cables—Brazil, $109,722 
ish South Africa, $101,234; Argentina, 
Cuba, $69,053: Australia, $56,318. 

Interior wiring supplies—Brazil, $30,130: Cuba. 
$28,214; Philippine Islands, $23,117; Canada, $18.- 
169; Argentina, $14.107. 

Metal-filament lamps—Brazil. $134,551: Argen- 
tina, $62,570; Mexico, $56,865; British South Africa, 
$51.206; Australia, $42,884. 

Magnetos, spark plugs. etc.—Australia, $66.842: 
Canada. $45,923: Italy, $28,350; Argentina, $26,312; 
England, $23,532. 


Japan, $41.412; Aus- 


- Drit- 
$71,997 ; 
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Meters and measuring instruments—Australia. 
$105,924; Japan, $48,153; Argentina, $43,001 ; Brazil. 
$21,086; Canada, $18.307. 

Motors—C ‘anada, $101,791; Japan, $66,734; Aus- 
tralia, $57,278; Philippine Islands, $55,065; Argen- 
tina, $44,690; Brazil, $43,764. 

Rheostats and controllers—Japan, $22,068; Can- 
ada, $12,518; Australia, $5557. 

Switches and accessories— Norway, $35,803; Aus- 
tralia, $25,566; Canada, $25,220; Brazil, $20,083 ; 
England, $13.936. 

Telegraph apparatus—England, $21,133; Canada, 
$10,436. 


Telephones—Brazil, $70,850; Norway, $33,546: 
Japan, $31,017; Australia, $14,815. 
. Transformers—Japan, $69,865; New Zealand. 


$45.957; Brazil, $40,164; Spain. $36,400; Cuba, 
$20,153; Italy, $18,422. 

All other | articles—Canada, 
$165.384: England, $149,329: 
traha, $139,405: 


MINNESOTA ELECTRICAL ASSOCIATION 
HOLDS ANNUAL CONVENTION 
IN ST. PAUL. 


$379,170; Japan. 
Brazil, $145,041; Aus- 
British India, $115,220. 


Discussion of Important Problems, Address by Secretary 
of Commerce Redfield and Large Exhibit 
Features of Successful Meeting. 


The twelfth annual convention of the Minnesota 
Electrical Association was held at the St. Paul Hotel, 
St. Paul, Minn., during March 18, 19 and 20. The 
meeting was one of the largest during the life of the 
organization. B. W. Cow perthwaite, retiring presi- 
dent, was in the chair. 

In opening the convention, Mr. Cowperthwaite 
spoke of the labor problem before the war and during 
the reconstruction period through which we are now 
passing. The electrical industry was vitally concerned 
in the labor problem. He then went on to speak of 
the electrical industry, and the central station and mer- 
chandising especially, reviewing some of the difficul- 
ties under which they have labored during the restric- 
tion of wartime. The signs of the times, labor and 
social unrest, the cry for government ownership in 
some quarters were other matters touched upon. The 
financing of public utilities, their importance and 
power for good in the community, were touched upon 
by Mr. Cowperthwaite, who then enlarged upon this 
question of public utility financing from the aspect of 
selling public utility stock to local interests, a method 
that not only was a convenient and cheap way of ob- 
taining capital but one also that tended to prevent 
discontent and make the local utilities the playthings 
of politicians. 

In response to a letter from the United States De- 
partment of Labor asking for co-operation from the 
association in the work of the United States employ- 
ment service in procuring work for skilled electricians 
discharged from the army and navy, it was decided to 
forward to the department a list of the membership 
of the association so that the members might be cir- 
cularized by the Employment Service. 

“The Electrical Industry in the Reconstruction 
Period” was a paper read by F. L. Cross, vice-presi- 
dent and general manager, St. Paul Gas Light Co. 
Mr. Cross embraced in his paper a review of condi- 
tions as they are and as they were before the war, of 
the problems of the hour as-faced-by.the public utili- 
ties and all emplovers\ofMabor~ There are today diffi- 
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cult problems of policy toward stockholders, toward 
the public; the question of public relations is one that 
is receiving the closest attention by all those that feel 
the trend of the times. The financing of utilities, the 
sale of stock to the local public and custbmers is a 
matter deserving careful consideration. 

D. F. Parrott. Minneapolis General [Electric Co., 
read a paper entitled, “Recent Developments in Trans- 
mission Line Construction for Medium Voltages.” 
This paper was accompanied by lantern slides. Mr. 
Parrott discussed various forms of line construction 
for various potentials, giving cost data upon the basis 
of man-hours for various forms of construction. This 
was a very instructive paper and will be reproduced 
in a future issue of the ELECTRICAL REVIEW. 

In the afternoon the association made an inspec- 
tion trip over the by-product coking plant of the Kop- 
pers Coke Co., St. Paul. This trip was taken by 


about 200 members of the association and their guests. 


The Koppers Coke Co.'s plant is entirely electrically 
operated throughout, service being furnished by the 
St. Paul Gas Light Co. 

On Thursday, W. F. Heald, Duluth Edison Co., 
presented a paper entitled, “Merchandising Methods 
for Central Stations.” This paper took up the various 
phases of merchandising by the public utility, co- 
operation with the contractors and dealers, methods of 
reaching the prospect, the prosecution of seasonal 
campaigns in co-operation with the local contractors 
and dealers. Discussion of this paper emphasized the 
value of central-station advertising in local news- 
papers, on bills, ete., and’ the way in which such adver- 
tising campaigns may be made to help the local elec- 
trical dealers. It was further brought out that the 
public utility should work in conjunction with the local 
dealers on seasonal apphances, concentrating at any 
one time on some certain appliance. In this way the 
public 1s approached from all sides, making a strong 
impression that brings results. 

“Wastes and Opportunities for Economies in Cen- 
tral Stations” was the second paper of the day. This 
paper was delivered by H. J. Meyer, formerly admin- 
istrative engineer for Minnesota, United States Fuel 
Administration. Mr. Mever spoke of his experiences 
during his connection with the Fuel Administration, 
of conditions as he found them in many of Minne- 
sota’s power plants. He gave data showing what con- 
ditions were brought out by the questionnaires, and 
told of some of the absurd occurrences he encountered. 
In closing, he made a plea that coal saving continue 
to be carried on. He said that the Minnesota Elec- 
trical Association might with advantage to itself and 
the state appoint a committee whose duty it would be 
to compile data as to the coal consumption of public 
utility power plants in the state. These data could be 
published without the actual identity of individual 
plants being given. 
plants showing the highest coal consumption could be 
improved and coal saved. This paper brought out 
some discussion as to the proper basis of recording 
coal consumption, whether as coal per kilowatt-hour, 
pounds of steam per pound of coal, etc. The ques- 
tion of whether performance should be based upon 
pounds of coal or upon thermal units or therms was 
another subject that received its quota of discussion. 
The payment of bonuses to firemen brought out some 
spirited discussion as to whether payment of a bonus 
according to CO, or to evaporation was fair and 
equitable. One speaker pointed out that a bonus paid 
upon gas analvsis, CO, was only feasible where the 
fireman only took care of the firing, but was not re- 


TFRICAL 


The result would be that the - 
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sponsible for evaporation or the condition of the 
boiler. However, the difficulty with this arrangement 
was that a sliding scale was necessary, since the per- 
centage of carbon dioxide giving the highest commer- 
cial efticiency depended upon the coal used. Such a 
bonus required that the coal be analyzed and the limits 
of carbon dioxide content be determined. In this 
same connection it was pointed out that it is preferable 
to pay a bonus to the shift, dividing the bonus in some 
way among the men. In this way all are interested in 
the performance of their fellow workers, a condition 
‘which soon eliminates the shirker or incapable men, 
since their behavior affects the other men’s bonus. 

After luncheon, and on the opening ot the after- 
noon session on Thursday, Secretary of Commerce 
Redfield addressed the meeting in a brief talk regard- 
ing conditions as they are today, what the reconstruc- 
tion period implies, how employe and employer must 
adjust themselves, and the forthcoming fifth Liberty 
or Victory Loan. He then went on to speak of 
what the country has accomplished during the stren- 
uous times that the war was being prosecuted. He 
laid emphasis upon the importance to the country and 
the individual of absorbing the stored energy gained, 
and allowing the momentum to help in taking up the 
work of peace. He then went on to tell of some of 
the difficulties the country faced with the opening of 
hostilities, of the magnificent achievements made in 
things electrical and the glorious part played by elec- 
tricity and electrical men in bringing victory. Secre- 
tary Redfield enlarged upon some phases of electrical 
matters, one of the most interesting of which was the 
manner in which the Navy took over the German 
installed, operated and owned wireless station at a 
time when this country was entering the war. 

The fourth address of the day was by Prof. G. D. 
Shepardson, department of electrical engineering, Uni- 
versity of Minnesota. Professor Shepardson spoke 
of the way in which theory and practice advance to- 
ecther, the one leading the other and sometimes fol- 
lowing. While many theories and many new things 
are continually appearing, both theory and practice are 
based on fixed laws that do not change, but only as- 
sume new aspects. He then told of some recent 
achievements, particularly as related to the waging ot 
war, how new problems had presented themselves, and 
how they had been solved. In closing, Professor Shep- 
ardson emphasized that things are moving verv fast 
nowadays and that those who cannot keep up fall be- 
hind. He emphasized the need for wideawake engi- 
neers to keep abreast of the times and to endeavor to 
know what is going on, of new methods and new 
demands. For many men, the technical press offers 
the best, sometimes the only, wav in which one can 
keep in touch with the march of events. Men should 
subscribe personally to the technical papers in their 
feld. It is not enough to glance through the copy sub- 
scribed for by their emplover or company or the 
library copy. Only when you own your own copy 
and have it when you want it can its true value be 
obtained. 

At the close of the meeting, election of officers for 
the ensuing year was held. F. L. Cross was elected 
president ; L. Peterson, vice-president; R. M. Howard. 
second vice-president; J. Barnard, secretarv-treasurer. 
The executive committee appointed was composed of 
the above with the addition of W. F. Heald. Duluth 
Edison Co. Included in the resolutions passed by the 
association was one that the association do all in its 
power to promote industry upen a pre-war basis. 
Another resolution, wnaniniously adopted was to the 
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cftect that the association should encourage a better 
and more friendly feeling between employer and em- 
plove, bring about closer co-operation and closer un- 
derstanding. 

The convention was brought to a close by a ban- 
quet in the evening, given by the Twin Cities jobbers. 
This banquet was well attended and everyone attend- 
ing the convention went away with a feeling that the 
transition from war to peace is beginning to make 
headway, that construction work and improvements, 
line extensions, and better business is at last begin- 
ning to be felt in the electrical industry of Minnesota. 
The dealers’ and jobbers’ exhibits were the largest 
ever held for the association and reports of exhibitors 
indicate a big buying power for heavy apparatus and 
appliances. 
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STANDING COMMITTEES OF THE ELEC- 
TRICAL COMMITTEE, N. F.P. A. 


Personnel of Committees That Ar: Ready to Investigate 
and Study Proposed Changes in National 
Electrical Code. 


In accordance with the newly adopted procedure 
of the Electrical Committee of the National Fire Pro- 
tection Association, which was noted in our issue 
of March 15, the following standing committees 
have been appointed to have a general direction and 
supervision of investigations and recommendations for 
future changes and revisions of the National Elec- 
trical Code. en H 

Cars and Railways—M. Schreiber, chairman, 
American Electric Railway Association, Newark, N. 
J.: R. C. Bird; Ralph Sweetland. 

Devices and Materials—A. R. Small, chairman, Un- 
derwriters’ Laboratories, 207 Kast Ohio street, Chi- 
cago, Ill.; H. R. Sargent: H. O. Lacount. 

Fixtures, Heaters, Signs and Lamps—J. C. For- 
syth, chairman, New York Poard of Fire Underwrit- 
ers, 123 William street, New York City; G. E. Breun; 
C. H. Lum. 

Generating and Substations—A. M. Schoen, chair- 
Southwestern Underwriters’ Association, At- 


man, 
lanta, Ga.; W. H. Blood: K. W. Adkins. 
Grounding—W. H. Blood. chairman, National 


Electric Light Association, 147 Milk street, Boston, 
Mass.; C. M. Goddard; H. S. Wynkoop. 

Industrial Applications—G. S. Lawler, chairman, 
Associated Factory Mutual Fire Insurance Companies, 
31 Milk street, Boston, Mass.; F. Osgood; C. P. 
Langdon; J. M. Curtin. 

Outside Wiring, Building Supply and Services— 
M. G. Lloyd, chairman, Bureau of Standards, Wash- 
ington, D. C.; C. H. Hill: F. F. Burroughs. 

Signal Systems, Wireless and Lightning—W. S. 
Boyd, chairman, Western Association of Electrical 
Inspectors, Insurance Exchange, Chicago, IH.; A. M. 
Paddon; C. W. Mitchell. 


Theaters. Moving Pictures, Places of Public 


Assembly and Garages—Washington Devereux, chair- 


man, Philadelphia Fire Underwriters’ Association, 141 
South 4th street, Philadelphia, Pa.: V. H. Tousley ; 
C. M. Tait. 

Wiring Standards and Systems—W. C. Peet, chair- 
man, Peet & Powers, 7o East 45th strect, New York 
City; Dana Pierce; F. Overbagh; R. P. Strong. 

Suggestions for proposed changes in the National 
Electrical Code should be sent to Dana Pierce, chair- 
man of the Electrical Committee, 25 City Hall Place, 
New York City, for reference to one or more of these 
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standing committees. It is the desire of the commit- 
tee that all such suggestions be made as soon as 
possible in order that there may be ample time for 
caretul investigation and consideration of their merits. 


—w 


TEACHING THE PUBLIC A CONCEPTION 
OF ILLUMINATION INTENSITY. 


S. E. Doane in Speaking Before Chicago Illuminating 
Engineers Emphasizes Importance of Concrete 
Concept of Illumination. 


One of the great opportunities before the lighting 
industry today is to develop on the part of the gencral 
public a definite conception of illumination intensity, 
making the meaning of the foot-candle equally as 
clear as the foot or other unit of length. This is the 
cpinion of S. E. Doane, chief engineer of the National 
Lamp Works of General Electric Co., Nela Park, 
Cleveland, Ohio, as expressed in a talk before the Chi- 
cago Section of the Illuminating Engineering Society 
on March 20. To speak of greater illumination is as 
vague as to mention more time until the units and 
quantities are stated and comprehended. Illusive as 
time is, it is easily measured and even estimated by the 
ordinary citizen; illumination and its foot-candle unit 
should be made as meaningful. If this is done, prog- 
ress in lighting betterment will be greatly accelerated. 

Until recently it was difficult to get a reasonably 
correct conception of the foot-candle, but now there is 
available a convenient and inexpensive little instrument 
for quickly measuring intensities. Mr. Doane ex- 
plained its construction and operation by means of a 
large model of foot-candle meter. He showed that it 
is possible to place it in the hands of a shop super- 
intendent or store manager, for instance, to enable 
him to check up on the adequacy and uniformity of 
the lighting of his premises. In rubber mills its use 
has led to very material increase in illumination in- 
tensity. In dry-goods stores its use has shown to the 
management that dark goods require much greater 
intensity than white goods 1f customers are to be prop- 
erly aided in examining and selecting the materials 
they wish to buy. Mr. Doane felt that the use of the 
foot-candle meter should not be confined to lighting 
salesmen and the management of large shops, stores, 
offices, etc., but that the maintenance electrician and 
journeyman electrician or wireman would find it 
profitable to insure a satisfactory lighting installation. 

Ability to measure illumination intensity does not 
suffice, however. It is necessary to know what intensi- 
ties are suitable for different working conditions and 
visual requirements. The most complete guide to 
these intensities is contained in the appendix to the 
proposed Lighting Code of the Industrial Commission 
of Ohio recently drafted, the values there given having 
been selected after careful investigation. In some 
cases it is necessary to provide for a variable intensity 
to accommodate changes in requirements, as when 
working alternately on light and dark textile fabrics. 

Mr. Doane also emphasized that quality of the 
light, direction and distribution were equally as im- 
portant as intensity. Avoidance of glare must not be 
neglected. In some cases the illuminating engineer 
must interest himself not only in the nature and posi- 
tion of the light sources and in the color of the ceilings 
and walls, but also in the color of many machine parts. 
It has been found especially desirable to select such a 
color for handles, levers, handwheels, etc., as to maxe 
these stand out conspicuously hnomotheir background 
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and thus make them readily grasped without visual 
effort or chance of accident. | 
The discussion following Mr. Doane’s talk was in 


the nature of a round-table interchange of opinions,. 


among those taking part being J. N. Pierce, W. A. 
Durgin, J. R. Cravath, A. A. Gray, E. D. Tillson, Mr. 
Anderson, F. H. Bernhard and Mr. Doane. 


ELECTRIC FURNACE ASSOCIATION 


FORMED BY AMERICAN MANU- 
FACTURERS. 


Organization Perfected to Actively Promote the Use of 
Electric Furnaces and Electric Furnace Products. 


Important steps were taken to promote the use of 
various electric furnace products, at a meeting called 
by Acheson Smith, vice-president and general manager 
of the Acheson Graphite Co., held at Niagara Falls. 
N. Y., on March 21 and 22. Mr. Smith called the 
meeting to order and made a general statement of the 
importance of getting before the consumers of elec- 
tric furnace products, and the public generally, the 
many great advantages of the use of the electric fur- 
naces, and the uniformly high-grade products which 
are made by them. Ile asserted that it was his belief 
that all interested in the matter could join together on 
a common basis to extend the use of electric furnaces 
and their quality products. 

A special emphasis was laid on electric steel, the 
tonnage of which during the past four years has shown 
a remarkable increase, not only in the United States 
but throughout the world. This has been brought 
about for two important’ reasons, (1) the higher qual- 
ity which can be made by use of the electric furnace, 
(2) and the lower cost of operation shown in most 
cases as compared with the previous method of manu- 
facture. 

The mecting passed resolutions inviting all manu- 
facturers of electric furnaces, electrical apparatus, 
electric furnace supplies and accessories, public utility 
corporations, designers and inventors of electric fur- 
nace equipment, and the users of electric furnaces to 
become members and to join in making an aggressive 
and thorough campaign to disseminate to engineers 
and to the public accurate data as to the quality of 
electric furnace products of all kinds. 

A splendid start was made in an organized way to 
carry out these plans. The meeting was attended by 
representatives of a large number of companics repre- 
senting manufacturers of electric furnace equipment. 
accessories, utilities, supplies, designers and inventors, 
and manufacturers of electric steel. Among those 
present were the following: IL. S. Thurston, C. A. 
Winder, G. Campbell, and J. A. Secede, of the General 
Electric Co.; C. J. Schluederberg, J. L. McK. Yardley, 
C. B. Gibson and R. P. Chase, Westinghouse Electric 
& Manufacturing Co.; F. J. Ryan. American Metal- 
lurgical Corp.. Philadelphia; F. T. Snyder and F. 
Von Schlegell, Industrial Electric Furnace Co.. Chi- 
cago: C. A. Vom Baur. T. W. Price Engineering Co., 
New York: C. H. Booth, Booth-Hall Co., Chicago: 
H. A. DeFries, Hamilton & Hansell. New York: R. J. 
Paulson, Ludlum Electric Furnace Co., New York: 
W. E. Moore, Pittsburgh Electric Furnace Co., Pitts- 
burgh: F. A. FitzGerald of the FitzGerald Labora- 
tories, Niagara Falls, F. J. Tone, Carborundum Co., 
Niagara Valls: Acheson Smith, E. G. Acheson. Jr.. 
W. H. Arison, H. P. Martin. S. L. Walworth, A. M. 
Wilhamson, P. D. Steuber, J. F. Callahan, FE. B. Drake, 
L. C. Judson and A. B. Oatman, of Niagara Falls. 


ELECTRICAL REVIEW 


Vol. T4—No. 13. 


The organization formed is to be called the Electric 
Furnace Association. A permanent organization was 
created as follows: 

President—Acheson Smith, Acheson Graphite Co., 
Niagara Falls, N. Y. 

lirst vice-president—C. H. Booth, Booth-Hall Co., 
Chicago. 

Second vice-president—W. E. Moore, Pittsburgh 
Electric Furnace Co., Pittsburgh. 

secretary—C. G. Schluederberg, Westinghouse 
Electric & Manufacturing Co., Pittsburgh. 

Treasurer—F. J. Ryan, American Metallurgical 
Corp., Philadelphia. 

Directors—The officers with C. A. Winder and F. 
J. Tone. 

Important committees were created to begin work 
without further delay. These are as follows: 

Publicity—C. H. Booth, chairman, C. A. Winder, 
C. G. Schluederberg and A. B. Oatman. 

Data—\W. E. Moore, chairman, J. A. Seede. A. M. 
Wilhamson, F. J. Ryan, F. A. FitzGerald and C. A. 
Vom Baur. 

Fields—F. T. Snyder, chairman, F. J. Tone. H. A. 
DeFries and S. L. Walworth. 

The president was authorized to get in touch with 
all companies and persons who should be interested in 
joining the organization, and was requested to arrange 
an early meeting when completed publicity plans could 
be presented and thoroughly discussed. In the mean- 
time the different committees were instructed to make 
every effort to rapidly perfect reports which could 
serve as a basis for constructive work. 

It is quite likely that the next meeting will be held 
in New York City, in the early part of April, at the 
same time as the spring meeting of the American 
Electrochemical Society. | 
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CHICAGO ENGINEERS DISCUSS INDUS- 
TRIAL DEMOCRACY. 


Largely Attended Meeting Corisiders Spread of Bolshe- 
vism and How It May Be Met by Industrial Educa- 
tion and Mutual Responsibility in Management. 


A subject apparently far removed from ordinary 
engineering topics was discussed at a joint meeting 
held on March 24 by the Western Society of Engi- 
neers and the Chicago sections of the American 
Society of Mechanical Engineers and the American 
Institute of Electrical Engineers, the meeting being 
held in the Western Society's rooms, Chicago. The 
topic for discussion was “Industrial Personnel Rela- 
tions.” In opening the meeting C. E. Lloyd, before 
introducing the speaker of the evening, said that most 
thoughtful people agreed that the interests of capital 
and labor are identical and each needs the other: the 
engineer, dealing with each, should be an unbiased 
judge of the relations of these two essential factors 
in industry and should throw what light he can upon 


the solution of the increasingly urgent problem of 


harmonizing these factors, for there is a growing 
menace in the steady spread of bolshevism. _ j 

The principal speaker was Arthur H. Young, man- 
¿ger of the industrial relations department of the 
International Harvester Co. In opening his remarks 
he cautioned against the opinion held by many engi- 
neers that the solution of this serious industrial 
problem was essentially one of engineering. Much 
has been done by safety engineering, efficiency engi- 
neering and modern-industrial management, Dut the 
chief elements.involved(relate)tochuman nature with 
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its extremely numerous variables. It was stated re- 
cently that some 24 points must be considered in the 
selection of men for any position in an organization. 
Most of these involve features that are far removed 
from engineering. 

Mr. Young briefly reviewed the origin of the safety 
movement about 12 years ago and the great strides it 
has made in reducing accidents. It has resulted in 
benefit not only to the workmen, but also to the em- 
ployers; the cost of putting into effect various safety 
measures has been less than the decrease in amount 
of damages and other losses formerly incurred from 
industrial accidents. This was practically the first 
moveme nt to inject humanitarianism into modern 
industry. The rapid growth of large organizations 
reduced the opportunity for employer: and employe 
to know each other and to appreciate their mutual 
problems. In later vears it gradually dawned on 
progressive employers that the men should not be 
considered merely as machines. One outgrowth of 
this was the development of employment management. 
Whereas, in former times the emplovment manager 
prided himself upon selecting men at the rate of one 
a minute, or perhaps even less, now he takes the other 
extreme and tries to see how long it will take to place 
the proper man in a job fitted for him. Before the 
development of this employment service, snap judg- 
ment and utter failure to instruct in the nature of the 
work and its hazards was the usual practice. Nowa- 
days each applicant is studied with deep interest to 
fnd out his training, experience and natural aptitude ; 
he is given a talk on the policy of the company, de- 
tailed cautions regarding the hazards that will be 
involved in his work and careful instruction in every 
feature of that work. Many organizations even go 
as far as helping him to find a suitable boarding place 
if single, or residence if married; they show him how 
to get to the plant in the best way and impress him 
with the keen interest of the organization in his wel- 
fare, both while at work and while at home. 

Respecting the spread of bolshevism in Europe and 
the attempt to develop something on that order in a 
few places in this country. Mr. Young said that it was 
due primarily to the failure of the industrial classes 


to know the economic and other important features 


of the industry and particular organization they were 
connected with, and he was convinced that to over- 
come it, it would be necessary to develop education 
along these lines. He referred to the Rockefeller plan 
put into effect by the Colorado Fuel & Iron Co., and 
the much more recent plan developed by the Interna- 
tional Harvester Co. This is an attempt to realize 
what is called “industrial democracy.” 

n the Harvester plant within the last few weeks 
there have been set up works councils composed of 
50% of the members selected by the workmen of the 
plant and the other 50% selected by the management. 

hese Councils are authorized to discuss and decide 
on all features connected with the conditions of em- 
ployment ; conditions in and about the plant, as well 
as hours of work and remuneration. All questions, 
whether thev involve physical betterments or contro- 
verstal matters must be decided by the unanimous vote 
of the works council, each half of which votes as a 
unit. In case of failure to agree, the question is left 
ie vecision either by the president of the ‘company or 
nh rbitration, or in some cases by a general council 
ae tae of representatives from all of the different 
have councils, So far 19 of the company’s 20 plants 
cfrect cepted this plan and although it has been in 
ect Duta very short time, it is believed that it will 
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mean the practical end of all controversies. It already 
has ted to a very liberal offer by the men of one plant 
to voluntarily split, 50-50, the necessary reduction of 
kours of work and remuneration. Each works council 
is given all the inside information regarding the in- 
ternal affairs of the company, so that through the 
representatives of the men on this council authentic 
and complete information regarding the company's 
business is always available. This feature alone, Mr. 
Young felt, would be the means of eliminating discord 
that arises frequently from underground rumors and 
misinformation so common in large organizations. 


ELECTRIC RAILWAYS DISCUSSED AT NEW 
YORK MEETING. 


Public Indifference Largely Responsible for Present 


Deplorable Conditions in Many Cities. 


The average person thinks that because he owns 
no public utility securities he is not concerned with the 
financial conditions of these corporations. This is a 
serious mistake, according to Francis H. Sisson, vice- 
president of the Guaranty Trust Co. of New York 
in an address before the American Electric Railway 
Association in that city March 14, for the ramifica- 
tions of the fiscal problems of the public utilities affect, 
directly or indirectly, every phase of the economic 
life of the communities they serve. 

“In June, 1918.” Mr. Sisson stated, “substantially 
all the banks of the country, except private banks, 
owned $385.000,000 of public utility bonds. Insur- 
ance companies, also, are large holders of such bonds. 
In New York State, alone, the public generally owns 
securities of electric railways to the amount of $1,282.- 
500,000. And more than $6,000,000,000 is invested 
in the electric railwavs of the United States. These 
figures should be sufficient proof of the fact that direct 
interest in the welfare of public utility companies is 
not limited to those who are stockholders in these 
companies. Yet, the electric railways, representing 
an investment of $6,000,000,000, are rapidly going 
on the rocks—largely because of public ignorance of. 
and indifference to, the true conditions of this great 
industry.” 

The recent receivership for the Brooklyn Rapid 
Transit Company dramatically emphasizes the straits 
into which the electric railways throughout the coun- 
try have been forced by various circumstances. Their 
plight is further evidenced by these facts: During 
1918, 20 companies, with 2107 miles of tracks, went 
into the hands of receivers: there were foreclosure 
sales of 23 roads, with 524 miles of trackage; and 
498 miles of tracks were abandoned, while fewer miles 
of new tracks than ever before were laid down. The 
mileage and capitalization of companies. taken over 
by receivers in 1918 far exceeded those of 1915, the 
record vear theretofore. 

Up to the present, the electric railway companies 
have struggled alone with this desperate situation, 
but the problem is really a public one because the 
functions performed by these companies are essen- 
tially public. It is time for the public, which has 
reaped the benefits of the service rendered by the 
electric railways despite unbearable handicaps, to 
share in solving their problems. It is high time, 
indeed. that the public realize that when it attacks 
public utilities, such as the electric railways, or denies 
them fair treatment, it is attacking and injuring its 
own interests. 

The general._public’s attyttde)toward the electric 
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railways has compelled these companies to operate 
under two distinct, and, in some respects, diametri- 
cally opposed kinds of law—legal and economic. The 
seriousness of this handicap is apparent when it is 
realized that probably one-half of the gross operating 
expenses of a railroad consists of direct labor costs, 
which are constantly increasing while the abnormally 
low rates for the service rendered by electric railways 
were, in many cases, fixed years ago by special laws, 
or by provisions contained in ordinances or franchises. 
But the franchise method of fixing rates is too rigid 
to meet present-day conditions. The franchise, while 
holding down the charges for the service does not 
hold down costs; consequently, costs have rapidly 
been overtaking gross revenues and have reduced to 
the danger point the margin between the two. 

The commission form of regulation was developed 
largely with a view to remedying the evils of the rigid 
franchise method. The public utilities have long been 
laving their case before the state public service com- 
missions, but relief has come very slowly. And now, 
of all times, the men composing the rate-making 
bodies of the various states must have the courage to 
adjust rates to existing circumstances and prevent 
ruin from overtaking many of these corporations. 
Their responsibility is a very grave one, both to the 
utility companies and to the public. 

The present critical situation of the electric rail- 
way companies cannot wait for a solution of the 
future; it demands immediate betterment. And there 
is but one remedy—increase of income. 

Transportation cannot be rendered at less than 
cost without the money to make up the deficit coming 
either from the security holders or the tax payers, or 
both. It should be obvious to all that the cost of 
transportation ought to be borne by the users of trans- 
portation, and that some plan should be worked out 
at once by which such provision’is made. If municipal 
authorities maintain the position they have held, and 
unwarranted additions are continuously made to the 
tax burdens of our communities, the bonds of our 
municipalities will not be attractive to bankers or 
investors, and the growth and prosperity of various 
cities will be seriously threatened. Indeed, as has 
been pointed out, there is involved in the situation 
the validity of a huge structure on investment and 
credit, the undermining of which cannot fail to have 
far-reaching effects upon general credit and business 
prosperity, for the credit of our transportation lines 
cannot be placed in jeopardy and the effects localized 
or even restricted to these utility companies. Cities 
cannot be prosperous without efficient utilities: and 
utilities cannot be efficient without prosperity. Public 
regulation involves public protection of credit. 


WISCONSIN ELECTRICAL ASSOCIATION 
HOLDS ANNUAL CONVENTION. 


The Wisconsin Electrical Association held its an- 
nual convention at the Hotel Pfister, Milwaukee, 
March 26 and 27. The first part of this convention 
was held in conjunction with the Wisconsin Gas Asso- 
ciation, at which the common utility problems were 
discussed. 

This meeting was very well attended by the central- 
station and electric railway interests and the spirit 
of optimism and co-operation prevailed. Many inter- 
esting and original papers were presented which will 
be reviewed in connection with a more comprehensive 
report of the convention in our next issue. 
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DATES FOR NATIONAL CONTRACTORS’ 
CONVENTION SET. 


Annual Meeting of National Association of Electrical 
Contractors and Dealers to be Held in Milwaukee 
July 15 to 17. 


At a recent meeting of the Convention Committee 
of the National Association of Electrical Contractors 
and Dealers it was definitely decided that the coming 
annual convention to be held in Milwaukee, Wis., this 
year would take place July 15, 16 and 17 at the Hotel 
Pfister. Prior to the opening of the convention, on 
July 13 and 14, the Executive Committee will meet in 
the same place. 


POWER SALES BUREAU MAKES PLANS 
FOR CONVENTION ACTIVITIES. 


The Power Sales Bureau will hold a dinner in 
Atlantic City during the week of the convention of the 
National Electric Light Association. The committee 
is actively engaged in developing the details and it 1s 
its belief that the dinner will surpass anything pre- 
viously undertaken by the Bureau. 

After two years’ inactivity, the members of the 
Bureau will welcome the opportunity to again meet 
to exchange experiences and to renew the good-fellow- 
ship which predominates its activities. 

Owing to many of the members having entered the 
country's service, the committee is experiencing diffi- 
culty in completing the mailing list. Members are 
therefore requested to acquaint the committee with 
their present address and business connections. John 
W. Meyer, of the Philadelphia Electric Co., 1o00 
Chestnut street, Philadelphia, Pa., is chairman of the 
committee. 


OHIO METER COMMITTEE TO MEET AT 
DAYTON. 


The Meter Committee of the Ohio Electric Light 
Association will hold its next open meeting in Dayton, 
Ohio, at the Engineers Club, corner Monument and 
Jefferson street on April 18, at to a. m. Two very 
instructive and interesting reports will be presented, 
one by A. M. Bryant, of the Cleveland Electrical 
THuminating Co., entitled “The Scheduling of Service 
Tests of Small-Capacity Alternating-Current Meters” ; 
and the other by J. L. Wright, of the Toledo Railway 
& Light Co., entitled “Training Men for Meter Work.” 
Charles P. Garman, of Dayton, chairman of the com- 
mittee, extends a general welcome to everyone inter- 
ested in these two subjects. 


AMERICAN WELDING SOCIETY FORMED. 


At a meeting held in New York City on March 28. 
the American Welding Society was formed. This 
organization merges the Welding Committee of the 
Emergency Fleet Corporation and the National Weld- 
ing Council. It will bring together in the manner 
usual for scientific societies persons who may be inter- 
ested in any of the welding processes—forge welding. 
electric resistance welding (including spot welding). 
electric arc” welding, gas welding, thermit welding. 
etc. It is intended to create and assist in maintaining 
a Bureau of Welding, which will be designed to take 
advantage of the principle of co-operation in research 
and standardization. Further particulars regarding 
the organization.wil bejpublished in a later issue. 
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California Co-operative Campaign—Employes Auction Sale 
— House-Wiring Financing— Washer Delivery by Airplane 


CALIFORNIA ELECTRICAL CO-OPERATIVE 
CAMPAIGN ACHIEVES GREAT SUCCESS. 


Organization and Results of First Year’s Activities— 
Plans for 1919. 


The electrical industry on the Pacific Coast is, in 
the opinion of many, better organized and more 
progressive than in any other section of the country. 
This is especially true of California and the success 
achieved by the “California Electrical Co-operative 
Campaign” demonstrates this very clearly. This cam- 
paign was developed during the latter part of 1917 by 
the various branches of the electrical industry and in 
spite of the extreme conditions which prevailed during 
the past year has done a great deal towards improving 
conditions in that state. 

The object of this campaign is better electrical 
service to the public, and, as the certain result of that 
service, more profit to individuals and companies in the 
electrical industry. The nature of the campaign 1s 
educational. It is not a sales campaign. It is not 
intended to directly help the dealer-contractor sell 
more appliances or more electrical service, but it is 
intended to show him how he can make his business 
better and more prosperous. It is also intended to 
help in a co-operative way the educational work that 
has been and is being carried on by organizations rep- 
resenting the different branches of the electrical in- 
dustry. 

The Electrical Supply Jobbers’ Association and the 
Electrical Manufacturers’ Association have been for 
several years carrying on educational work among 
their respective members. The National Electric Light 
Association carries on similar work for the benefit of 
its company members and for the benefit of the em- 
ployes of these companies. The contractor-dealers 
have joined forces in their California association to 
co-operate in educating each other, in developing ways 
to improve their salesmanship, their accounting, and 
their other business methods. But the Contractor- 
Dealers’ Association is not as strong financially as the 
association in the other branches of the industry and 
it needs help to actively carry on this educational 
work, and it was to furnish this aid and co-operation 
that the campaign plan was proposed and adopted. 

The campaign is under the direct supervision of an 
Advisory Committee, composed of men from all 
branches of the industry. It now consists of‘ Chair- 
man, Lee H. Newbert, manager of the commercial 
department of the Pacific Gas & Electric Co. of San 
Francisco; vice-chairman, G. E. Arbogast, F. E. New- 
berry Co., Los Angeles; R. M. Alvord, General Elec- 

tric Co., San Francisco; D. E. Harris, Pacific States 
Electric Co., San Francisco; M. L. Scobey, Home 
Electrical, San Francisco; A. W. Childs, Southern 
California Edison Co., Los Angeles; H. C. Reid, 
Pacific Fire Extinguisher Co., San Francisco; K. E. 
Van Kuran, Westinghouse Electric & Manufacturing 


Co., Los Angeles; A. E. Wishon, San Joaquin Light 
& Power Co. of Fresno. 

The Advisory Committee appoints field men whose 
duty it 1s to visit the contractors and dealers, helping 
them to improve their business methods, including 
accounting, sales, advertising and gencral store ap- 
pearance. These field representatives endeavor to 
bring about a closer co-operation between the central 
stations and the dealers and among the dealers them- 
selves by promoting a better acquaintance between the 
different individuals. They explain to the contractor- 
dealer the vaiue of tying in with manufacturer’s and 
central-station advertising. In addition, they show 
the non-member contractor-dealers the advantages of 
membership in the organization and endeavor to se- 
cure their co-operation. They also encourage the con- 
tractor to use good materials and workmanship and 
standard methods of estimating, accounting, etc. 


-© RESULTS OF First YEAR’S WORK. 


During the past year the field representatives spent 
considerable effort in increasing the membership of 
the Contractor and Dealer Association. New locals 
have been established at Modesto and May reville, and 
now there is a local in practically every section of the 
state. A special campaign for new members was con- 
ducted in southern California by which the member- 
ship there was increased over 50%. 3 

Another important phase of the field representa- 
tives’ work has been improving the relations between 
the managers and employes of the central stations and 
the contractor-dealers. In the course of the year 410 
calls were made on 130 central-station offices, the ob- 
jects of the campaign discussed and efforts put forth - 
to bring about closer co-operation with the local con- 
tractor-dealers. In nine towns a feeling of antagonism 
existed. In five this feeling has been straightened out 
and a spirit of co-operation now exists; in three mate- 
rial improvement has been made, while in the remain- 
ing one steps are being taken which it is expected will 
improve the situation. 

The central-station men have in most cases been 
quick to recognize that a greater number of properly 
equipped and well operated electrical stores are essen- 
tial to giving the very best service to the public and 
therefore to building up to the greatest extent the use 
of electric power company service. Asa result several 
central stations have changed their policies with refer- 
ence to the sale of appliances so that they are now 
selling on an ethical retail basis and under policies 
that encourage the dealers to be more active in devel- 
oping the use of electrical service. 

Arrangements have been made whereby 28 con- 
tractor-dealers have been privileged to display appli- 
ances in the power company offices in their towns. In 
I4 towns the lighting company is mailing owt with its 
bills advertising matter for the dealers. In one town 
the lighting company is working with the dealers in an 
appliance campaign employing several solicitors. In 
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ancther town a saleswoman is employed by the deal- 
ers and the central stations to make sales for both. In 
another, the lighting company made a big’ Christmas 
display in its office, selling the appliances for the deal- 
ers. There 1s no doubt but that the encouragement 
thus given the dealers is largely responsible for the 
great improvement in their merchandising activities. 

A great deal has also been done towards improv- 
ing the feeling between the dealers themselves. As a 
result, 12 dealers were recently engaged in two differ- 
ent house to house campaigns. In addition to these 
campaigns 14 other dealers are also doing house to 
house soliciting. 

During the year 21 dealers have moved into better 
stores in better locations. Thirteen dealers have made 
major improvements in their stores involving exten- 
sive remodeling, while 23 have materially improved 
their stores by entirely re-arranging them. Five deal- 
ers have rebuilt their show windows and 46 have 
shown marked improvement in trimming their win- 
dows. Twelve new retail stores have been opened 
during the year and there are six contractors who 
although they have no stores are actively pushing the 
sales of appliances. As a result of these various im- 
provements these dealers are now in a position to 
greatly increase their sales of appliances. 

Until after the middle of the year the definite 
policy covering the advertising w ork of the campaign 
was not fully determined and put into operation. It 
now operates on the basis that the central stations use 


campaign business building advertisements in all or a. 


portion of their regular newspaper space. For their 
use, copy is prepared of a conservative yet convincing 
nature and distributed simultaneously throughout the 
state. At the same time copies of the proposed adver- 
tisements are mailed to every contractor-dealer with a 
request that each one get in touch with the local rep- 
resentative of the central station in his locality and 
ascertain on what dates and in what publications the 
various advertisements will appear. They are further 
requested to prepare corresponding but more specific 
advertisements of their own and to have them appear 
cn approximately the same dates as the mòre general 
advertisements. of the central stations. With their 
windows trimmed to display the appliances advertised 
and their salespeople alive to the week's special en- 
deavor, the dealers usually experience a stimulation in 
the sale of the appliances thus co-operatively exploited. 


PLANS FOR IQIQ. 


The war is now over and in contrast to the aban- 
donment of association activities im many other trades, 
the California Association of Electrical Contractors 
and Dealers is still in existence and stronger than ever, 
and the organization of the California Electrical Co- 
operative Campaign is intact and in operation. There 
exists, therefore, an organization which has weathered 
adversity and which has a firm foundation on which 
to build further co-operative work and thereby give 
assistance to the various branches of the electrical 
industry in California during 1919. 

During the coming year the plan of furnishing 
suitable advertising copy to central stations and en- 
couraging the dealers and contractors to tre in with 
this advertising will be continued on an even larger 
scale. In addition, the Advisory Committee will or- 
ganize a staff of competent, experienced solicitors to 
be employed by various dealers in special campaigns 
where the field does not warrant the permanent em- 
ployment of solicitors. 

The committee will also organize a demonstration 


ELECTRICAL REVIEW 


Vol. T4—No. 13. 


or electrical show staff to meet demands for assistance 
in the operation of co-operative appliance campaigns 
and demonstrations. In this, as in the case of the 
solicitors, the Advisory Committee expect to pay from 
the campaign fund only organization and general 
supervisory expenses. The individual firms using the 
services of the solicitors, demonstrators, and show 
organizers will be required to pay the main items of 
salaries, commissions and traveling expenses. These 
nlans are advantageous in that well trained and expe- 
rienced assistants can be secured by the contractor- 
dealers for short periods at reasonable cost. 

To assist in encouraging the dealers to use and to 
send in appliance sales reports and to assist in such 
other work of the campaign as may be from time to 
time delegated to them, a salesman’s auxiliary will be 
organized. It will be composed of traveling repre- 
sentatives selected from the organizations of con- 
tributing jobbers and manufacturers and who with the 
consent of their principals will in addition to their 
regular duties give some special attention to the work 
of the campaign. This Salesmen’s Auxiliary will be 
a fully organized body with a chairman, three vice- 
chairmen and a secretary, reporting and responsible 
to the Advisory Committee. 

Throughout 1919 it will be the earnest endeavor to 
bring about every condition within the power of the 
Advisory Committee that will tend toward building up 
the contractor-dealer. To that end the field repre- 
sentatives will continue their endeavor to add to the 
membership of the California Association of Electrical 
Contractors and Dealers. As this Association is of a 
permanent nature and one in which the main object 
is the development of its members by educational 
methods, the Advisory Committee feels it desirable to 
increase that Association’s membership to the greatest 
posstble number so that the educational work under- 
taken by the Committee may be carried on and cover 
the broadest possible field when the Co-operative 
Campaign shall have accomplished its purpose. 


CENTRAL STATION HOLDS AUCTION 
SALES FOR EMPLOYES. 


Philadelphia Company’s Plan Allows Employes to Pur- 
chase Left-Over Stock at Low Figur-. 


Once or twice a year, according to the amount of 
goods on hand, the Philadelphia Electric Co., of Phila- 
delphia, Pa., holds an auction sale for the benefit of 
its employes. This sale is conducted in connection 
with the main section meeting of the National Electric 
Light Association. The articles which are auctioned 
are either shop-worn goods, discarded or more or less 
obsolete types of electrical goods. Because of this. 
these could not be sold to customers as many of the 
parts cannot be supplied readily, and the goods are not 
as modern as other articles of the same kind that are 
on sale. 

The articles placed on sale vary from washing ma- 
chines and carpet sweepers to toasters, broilers, hair 
curlers, lamps and lamp shades, irons, etc. The em- 
ployes are told the exact condition of the various arti- 
cles and that they are discarded or obsolete types. All 
are in excellent repair and where parts are missing. 
like cords, these facts are stated. 

No effort is made to get. big prices nor to obtain 
any profit. Yet, some articles are sold at prices very 
near the retail cost. Everything is done on a cash 
basis. Usually a hundred or more articles are placed 
cn sale and in most çásës the bidding is spirited. Fre- 
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quently where a prospective buyer is unable to get 
some article and is a persistent bidder on others with- 
out result, he or she is “knocked down” another article 
on the first bid. Every effort is made to dispose of 
the goods to as many buyers as possible. The sale is 
restricted to the employes of the company. The em- 


-ployes have taken to this method of obtaining elec- 


trical appliances and auctions are always well attended, 
and bidding is keen and good-natured. 


MAINE CENTRAL STATION FINANCING 
HOUSE-WIRING CAMPAIGN. 


Results Thus Far Very Promising—Appliance Campaign 
Contemplated in Near Future. 


The Cumberland County Power & Light Co., of 
Portland, Me., recently inaugurated a house-wiring 
campaign that is proving very successful in increasing 
the percentage of houses in its territory that are wired 
for electric service. This campaign is being carried 
out along the same lines as the former campaigns of 
this central station—that is, by a co-operative effort on 
the part of the electrical contractors in the district 
and the company. The proposition in this instance 
allows the customer to pay for the wiring in 12 
monthly installments, the company assuming the finan- 
cial responsibility by paying the contractor cash for 
his work when the job is completed. 

This company also intends to start a house-to- 
house appliance campaign about April 1, feeling that a 
good profit may be derived from this, besides increas- 
ing the current consumption on its existing lines at 
this time. 


UTILITY COMPANY PURCHASES ELECTRIC 
AND GAS PROPERTY. 


a a, a fe 


Washington Coast 
purchased the electrical, gas and ice properties of the 
Key City Light & Power Co., at Port Townsend, 
Wash., all of which will be operated under a 50-year 
franchise granted the purchasing company by the city. 
The electric property bought is a distributing system, 
purchasing energy from the Northwestern Power & 
Manufacturing Co., Port Angeles. F. D. Nims, gen- 
eral manager of Washington Coast Utilities, states 
that some new extensions at Port Townsend are con- 
templated. J. M. Kinkaid, formerly in charge there 
for the Key City company, becomes local manager for 
the purchasing company. 

The Northwest Electric Water Works Co., a 
subsidiary of Washington Coast Utilities, has recently 
moved a 500-kw. turbo-generator set from its steam 
plant at Montesano, Wash., to the plant of Hoquiam 
Sash & Door Co. It will be operated to supply energy 
for the electric plant and water works. | 


MANY NOVEL STUNTS DEVELOPED IN 
WASHING-MACHINE CAMPAIGN. 


Features of Commonwealth Edison Campaign to Sell 
3000 Electric Washers During Year. 


The Electric Shop of the Commonwealth Edison 
Co., of Chicago, has set as one of its goals for 1919 
the sale of 3000 electric washing machines, a consid- 
erable task even when compared with the previous 
remarkable achievements of this progressive central- 
station company. 
far, however, that this mark will be reached and prob- 


‘the start of this flight. 


It is apparent from the results thus 
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ably passed, for at present an average of 15 machines 
are being sold daily. To accomplish this, E. A. Ed- 
kins, manager of the Electric Shop, and his corps of 
able assistants are exerting every effort, and a visit to 
the Electric Shop at Clark and Adams streets dis- 
closes many new and novel show-window, advertising 
and exhibition displays. 

In several of the windows machines can be seen in 
operation, while in one of the large show windows a 
number of tags explaining the important features are 
placed in prominent places, each attached with a rib- 
bon to that particular part of the machine described. 
In a recent display, ten colored laundresses, selected 
chiefly for their physical and natural qualifications, 
were employed. In alternate windows, the fat, lazy- 
looking ones were seen washing with the old-fashioned 
tubs and washboards, while the neater, lighter and 
more active-appearing women were placed in the other 
windows with electric washers. The comparison be- 
tween the old and modern methods was thus clearly 
and very effectively shown to the passer-by and re- 


` sulted in attracting large crowds to the windows. 


In the interior of the store, washing machines are 
placed in practically every prominent place. Midway 
down the main aisle a powerful floodlight projects its 
rays upon a skeleton Federal washer across the aisle. 
At the end of the aisle several machines, crated and 
ready for delivery, are placed, bearing this sign, “Let 
Us Deliver This Machine to Your Home.” 

The machines are sold on the time-payment plan 
and a certain number of Federal profit-sharing 
coupons are given with each purchase. To stimulate 
the sale of washers a large supply of floor lamps was 
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Start of Recent Delivery of Washing Machine by Airplane. 


purchased at a very reasonable figure which permits 
their being exchanged for the number of coupons re- 
ceived with the washer. The customer is therefore 
enabled to acquire both an electric washer and a floor 
lamp for the same price. 

In our March 15 issue we mentioned briefly 
another novel stunt of this washing-machine campaign 
—the delivery of an electric washer to the purchaser 
by an airplane. The accompanying illustration shows 
Lieut. Ralph C. Diggins, the 
aviator, purchased the airplane—a Dayton-Wright 
training plane—from the Government. As shown, the 
washer, weighing about 180 lb., was strapped in the 
front cockpit for delivery. 
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Earthing Overhead Grounded Conductors—Voltage Regu- 
lation Capitalized — Linemen’s Portable Electric Lamp 


METHOD OF EARTHING OVERHEAD 
GROUND CONDUCTORS. 


Simple Expedient Followed by Minnesota Transmission 
Company. 


The efficiency of an overhead grounded conductor, 
as with the lightning arrester, depends upon the resist- 
ance offered to a discharge to earth. The earth resist- 


ance should be low, the path to ground the most direct, - 


and the arrangement of the earth wire such as to 
offer a minimum skin effect and inductance to the 
discharge. In grounding overhead grounded con- 
ductors it has been found that it is necessary to earth 
the conductor at every other pole where the spans are 
very short and, better still, at every pole. 

The method of grounding plays an important part 
in determining the resistance and life of the ground, 
hence the return of the money invested in the over- 
head grounded conductor. (Ground rods are expensive 
to install, as are also ground plates, and may necessi- 
tate maintenance. A way to overcome this, and a 
practice followed by one of the largest transmission 
companies in Minnesota, is to bend the ground wire 
into an S several times, and bury this S under the pole. 
This method is claimed to be cheap and effective. 


VOLTAGE REGULATION CAPITALIZED. 


Effect of Voltage Regulation Upon Service and Its Cost. 


In the design of new power plants, or remodeling 
of existing plants, the aim of the designing engineer 
is to select such equipment as will result in the desired 
energy being delivered to the bus bar at the minimum 
cost. Many auxiliary devices are included to assist 
in obtaining the maximum efhciency. A small fraction 
of 1% increase in plant efficiency often justifies the 
expenditure of additional capital for the higher eff- 
ciency units that the cost of energy per kilowatt hour 
as delivered to the bus may be a minimum. 

In laying out the distributing system, however, 
the same effort is rarely made to carry efficiency 
through to the consumer to maintain constant normal 
voltage at the recording meter—or are the power plant 
economies being consumed by the line losses in the 
distributing feeders. Voltage drop and the correspond- 
ing line loss can not be entirely eliminated, but by 
analyzing the load conditions to be taken care of on 
the various feeders and by laying out the distributing 
system with the same care as was used in the design 
of the power plant the losses can be reduced and the 
drop compensated for so that efficiency of operation 


will not stop at the bus but will be carried through to 


the consumer. 

The voltage of a generator or a number of gen- 
erators may be maintained-automatically at normal for 
all conditions of load at the station bus or at any one 
center of distribution on the system by means of a 


generator voltage regulator. Where there are a num- 
ber of feeders radiating from a station this method 
of regulation, however, will not be satisfactory unless 
all of the feeders are laid out for negligible voltage 
drop which generally is uneconomical. Usually the 
feeders are of different lengths and the power demands 
occur at different intervals so that the voltage deliv- 
ered at the centers of the several feeders will vary 
widely. It is practically impossible, therefore, to raise 
or lower the station bus so that the voltage at each 
load center is proportionate to the demand at that 
center. In order to provide for efficient operation of 
the distributing system it is essential that each feeder 
should be considered as a unit. The system can be 
made very simple and economical if care is exercised 
at the time the initial layout is made, and many exist- 
ing plants could probably reduce the distributing costs 
and improve their service by thoroughly investigating 
their feeding systems with a view toward making them 
more symmetrical and of uniform regulation. Record- 
ing voltmeter charts taken at frequent intervals at 
Various points on each feeder provide a means for 
detecting voltage irregularities in the feeder which 
if uncorrected may become magnified and not only 
impair the service but appreciably effect the revenue. 

In laving out a new system, or reconstructing an 
old one the area to be lighted should be divided into 
districts and the maximum load to be handled in each 
district should be determined, bearing in mind the 
advantages of having, in so far as possible, the feeders 
as nearly equal in capacity as practicable. This insures 
symmetrical switchboards and feeder equipments and 
simplicity of maintenance. It is usual when selecting 
or subdividing the total area to be lighted to take into 
consideration the actual anticipated loads in each sub- 
division, so that the laying out of feeders is by no 
means a mere stringing up of copper wherever a light 
is needed. Forethought in this respect often saves 
considerable expense in the future growth of the sys- 
tem. One district may be 90% loaded while another 
may be only 25% loaded. The latter, however may 
be of such a character as to lead the lighting company 
to believe that there are prospects of a load equally as 
great asin the former. If the latter feeder is a dupli- 
cate of the first it would, of course, have much less 
drop, but in the end if care has been exercised the 
extra cost and fixed charges of copper necessary to 


handle the anticipated load is cheaper than if onlv 


sufficient copper were installed to take care of the 
actual load and a smaller percentage of anticipated 
load. In laying out the feeder and the mains, that 
cross section of copper should be used which is most 
economical, that 1s, the cost for the conductor dis- 
tributed over a period of time corresponding to the 
life of the feeder should equal the cost for loss in 
energy due to the drop. The value of feeder regula- 
tion must be taken into consideration, however, as it 
would not be possible.to use the most economical size 
of conductor. without.proyiding (Some form of regu- 
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lation if the drop at maximum load is to be main- 
tained within a reasonable percentage. 

The choice between voltage regulators to com- 
pensate for the voltage drop in the feeder and the 
installation of conductors of such size as to provide 
negligible drop depends on the relation between the 
cost of the line using the most economical conductor 
and the regulator plus the cost of losses in the line 
and regulator and the cost of the feeder using the 
larger conductors to reduce line drop plus the line 
losses. Consideration, however, should also be given 
to the fact that the regulator will compensate for the 
variations in supply voltage which can not be accom- 
plished by the use of larger conductors. The installa- 
tion of a regulator will oftentimes be more economical 
even if the total cost somewhat exceeds the cost of 
the heavier conductors. 

To illustrate, assume that it is necessary to install 
a single-phase 2300 volt lighting feeder of 75 ampere 
capacity, the load to be equivalent to full load four 
hours per day, 300 days per year. The most economi- 
cal size of conductor would be No. 1 on the basis of 
15 year life for the feeder, copper at 20c per Ib. and 
allowing 2% for taxes, 5% for capital invested, 15 
cents per pound for scrap copper, and energy to supply 
losses at $.0125 per kilowatt-hour, as well as proper 
charges for erection and removal. The cost per mile 
for the feeder would be approximately $184, and the 
drop would be 4%. If not corrected, this drop, with- 
out considering the drop in the secondary distribution, 
would mean a reduction of over 12% in candlepower 
of the lamps and a loss of over 6% in revenue to the 
central station, or on the basis of ten cents per kilo- 
watt-hour the annual anticipated revenue of $21,000 
would be reduced $1260. If larger size conductors 
are used to reduce the line drop it would necessitate 
the installation of 350,000 c.m. cable to maintain regu- 
lation within 1% at the center of distribution, such as 
can be accomplished by installing a regulator. This 
would cost approximately $248 per mile. On the 
other hand, if No. 1 conductors and a regulator to 
compensate for the drop to the load center are used 
the regulator including the cost for losses and in- 
stallation would increase the cost of the feeder from 
$184 to $278. Unless the supply is subject to fluctu- 
ations such as occur in feeders tapped from transmis- 
Sion lines making a regulator necessary, the lower cost 
favors the installation of the 350,000 c.m. cable. 

If. however, the feeder were two miles long, all 
other factors remaining unchanged, the full load drop 
would be 8%. To maintain regulation within 1% at 
the load center without a regulator would necessitate 
installing 1,500,000 circular mil cable at a cost of 
$354 per mile, whereas the extension of the feeder 
would cut the charge for the regulator in half making 
the cost to cover the installation of No. 1 conductors 
and regulator $231 per mile, or a difference of approx- 
imately 50% in favor of the latter installation. If the 
Saas Were three miles long, the saving in favor of 
ae of a regulator would be even more marked. 

ct. the minimum cost is obtained when the entire 
Has the regulator is utilized in compensating for 

ode P- oenasmuch as the regulators selected would 
OA Ne AG boost and 10% lower, a total range of 
: AN wd T could be extended for a distance of 
aes . ' NOrmal voltage would be maintained at the 
alie Provided the bus voltage was held constant at a 
value which would : j Sa 

: permit the regulator being in the 
neutral Position h h load he fed : CS 
at maximu when the load on the feeder was 50%. 

m load. In other words, the regulator 
should low ; 5 

€t the bus voltage 10% at no load, lower 
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5% at quarter load, be at neutral at half load, it 
should raise the bus voltage 5% at three-quarters load, 
and raise it 10% at full load. In this way the maxi- 
mum benefit to be derived from the regulator can be 
obtained. 

Voltage regulators are not necessary to maintain 
service, and if they are considered merely as a means 
to improve the quality of service furnished the con- 
sumer, so that the household appliances may be used 
most efficiently, they may be justly referred to as a 
luxury, as apparatus designed to provide desirable 
refinements in service. When their value to the central 
station is considered as a means for raising the effi- 
ciency of the system, for obtaining a greater return 
on invested capital, for effecting economies in feeder 
construction as well as improving the service they 
cease to be a luxury and become a necessity. In lay- 
ing out the feeding system, therefore, it is essential 
that each feeder be considered separately, its load 
analyzed, anticipated as well as present, with the same 
care as is given to the design of the station, and by 
providing the proper form of voltage regulation, efh- 
ciency of operation will not stop at the bus but will be 
carried through to the consumer. 

The above remarks were made by Frank Hershey, 
General Electric Co., in an interesting paper entitled, 
“Voltage Regulation of Distributing Feeders as a 
Means of Improving Central Station Efficiency,” read 
before the February meeting of the Ohio Electric 
Light Association held in Cleveland. 


PORTABLE ELECTRIC LAMP FOR LINE- 
MEN. 


Safe and Convenient Unit Used by Philadelphia Electric 
Company. 


One of the greatest difficulties encountered by line- 
men and troublemen doing work at night is on account 
of the darkness. In patrolling a line in city streets 
or alleys, when an automobile is employed, some com- 
panies use a search light installed upon the radiator 
of the automobile, and so controlled that it may be 
made to play upon a pole, a crossarm, an insulator, 
etc. When the lineman works upon the pole the light 
directs its rays where needed. | 

However, this method does not always serve. It 
is often desirable, especially where only one man is on 
a job, to have a light directly where the work is being 


Fortable Electric Lamp Used by Philadelphia Electric Co. 


done. Time will be saved, and the likelihood of acci- 
dents occuring will be reduced, if the lighting unit 
be self-contained, may be made part and parcel of the 
lineman in the same way that is a miner’s lamp. The 
accompanying illustration shows a form of portable 
lighting unit employed by the Philadelphia Electric 
Co. for its linemen, troublemen and inspectors. This 
type of lamp may be used without in any way inter- 
fering with the safety, actions or.work of.the lineman. 
It may be hung from‘the-belt-or-mounted-on the head. 
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Croft's Second Article on Accurate Laying Out of Conduit 
Fittings—The Housing Situation and the Wiring Campaign 


MAKING MEASUREMENTS FOR FITTING 
CONDUIT. 


Finding Length of U-Bends, Irregular Contours, Angular 
Offsets, Connections, Etc. 


By TERRELL CROFT. 


[This is the second of three articles discussing methods 
of accurately measuring and laying out conduit work. These 
articles fit in with several series of articles on conduit con- 
struction by this well known writer that have appeared in 
ELECTRICAL Review within the last 15 months as follows: 
“Methods of Bending Conduit,’—7 articles in issues of Jan. 
12 to Feb. 23, 1918; “Some Comments on Conduit Benders,” 
—t articles in issues of April 27 to May 18, 1918; “Bending 
Racks and Roll Benders for Large Conduit and Pipe,’—o 
articles in tssues of June 22 to July 20, 1918; “A Few Facts 
About Conduit Fishing,’—7 articles in issues of Aug. 24 to 
Oct. 5, 1918; “Attaching Conductors to Fishing Wires and 
Pulling-in Lines,’ —3 articles in issues of Jan. 11 to 25, 1919. 
In view of the steady increase in conduit construction, elec- 
trical contractors and wiremen will find these series of 
articles of considerable value. | 


In Determining the Length of Conduit Necessary 
for a U-Bend (Tig. 5) the total length.of the tube 
required is obtained by adding the sum of the lengths 


Fig. 5.—Finding Length of Conduit Required for a U-Bend. 


of the two arms 4, and 4, to the length of the curved 
portion BCD. . The length of this curved portion is 
computed by multiplying the radius R by the constant 
3-1416. The measurements should be made along 
center lines. 

To Ascertain the Length of Pipe Required for a 
Run Which Will Be of Very Irregular Contour, the 
most direct and accurate method consists in making 
a scale drawing of the tube as it will appear after 
being bent into finished form and then measuring along 
the center line to obtain the length. The length of the 
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center line can be measured either with a tape or with 
a rotometer or measuragraph. 

Where It Is Necessary to Find the Length of Con- 
duit to Connect an Existing Fitting With a New Fil- 


Fig. 6.—Finding the Length of Conduit Required for a Connec- 
tion Between Two Parallel Runs. 


ting to Be Located in an Existing Parallel Condut 
Run, the procedure is indicated by Fig. 6. First obtain 
the distance Y from the inner end of the thread in the 
first fitting (in one conduit run A) to the center line 
of the second fitting in conduit run B. This may be 
called an “end-to-center” measurement. Then to ob- 
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tain the proper length N of the nipple, subtract the 
distance D from X. 

The Graphic Method of Determining the Length 
of Conduit Required to Connect Two 45° Fittings is 
diagrammed in Fig. 7, in which C is the length of the 
offset piece required. The procedure is this: First 
draw, either actual size or to scale, on the floor with 
chalk, two parallel lines AQ and XB representing the 
center lines of the two runs to be interconnected. Now 
draw the chalk line QB at right angles to the two 
parallel lines by using a steel square as indicated. 
Indicate on the lines AQ and QB the locations M and 
N of the fitting centers. Then draw the line AB 
through these centers. Now place the 45° fittings 
which are to be interconnected on the floor in their 
proper positions on the center lines, as delineated in 
Fig. 7. Measure the distance C between the ends of 


. ‘Drstance 
Fig. 8.—IIlustrating Elements Involved in the Determination of 
the Length of a Piece for an Offset. 


the threads in the two fittings, making proper allow- 
ance for the distance (shown as S in Fig. t) which 
the conduit enters into the fitting. 

' To Compute the Length of an Offset Piece for a 
45° Offset it is merely necessary to multiply the offset 
distance O (Fig. 8) between the centers of the two 
parallel conduit lines which are to be joined by the 
secant of 45°, which is 1.41. The value then obtained 
will be the length of the offset L. To obtain the length 
C of the offset nipple, subtract from L the sum of the 
distances F, and F, between centers and the outside 
faces of the fittings and add twice the distance S 
which the conduit enters each fitting. 

Instead of using the secant of 45°, which is 1.4142, 
practical men often follow this rule: To obtain the 
length for a 45° offset, multiply the center-to-center 
or offset distance by 10 and divide by 7. This method 
Is not quite as accurate as the one specified but is 
sufficiently so for practical purposes. 

_ The secants of angles other than 45° are: 60°, 1.15; 
3° , 2.00; 2214°, 2.61. - How these values may be used 
in obtaining the length of offset where the offset angle 
is other than 45° will be obvious from a consideration 
of the Preceding statements. 

(To be continued.) 


HOUSING PROBLEMS AND THE “ELEC. 
TRIFY YOUR HOME” CAMPAIGN. 


eo ae Construction Lags Remodeling of Old Build- 
& ll Be Active, Affording Good Opportunity 
‘5 for House-Wiring Business. 
h 
hair ka are many results of the war that, despite 
vidual and even local application, are re- 
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AES E vital issues. Not the least important of 
e housing problem. Largely because of the 
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Government restrictions placed on building materials 
during the war, there have been practically no dwell- 
ings erected in the past two years. .The consequent 
situation is startling. 

The average number of buildings erected yearly 
before this country entered the war was between 
300,000 and 350,000. Building contractors base their 
calculations for the next 12 months on the erection of 
not less than 700,000 new homes, just double the num- 
ber of former years. The Government, somewhat 
more optimistic, or pessimistic, according to the point 
of view, sets the estimate at 1,000,000. According to 
officials in real-estate circles and in the metropolitan 
public utilities who are in a position to know, there 
are, in the city of New York alone, 30,000 families 
searching almost hopelessly for homes. And New 
York reflects the situation that exists in the other 
large cities. 

With these conditions existent and the Govern- 
ment restrictions on all building materials lifted it was 
believed by many that there would be a surplus of 
labor, hence one bugaboo of the building question 
would be dispelled. It was furthermore believed that 
with restrictions off the prices of building materials 
would decline. 

On the contrary, it is a fact that labor wages are 
almost certain to remain at the old scale—if they do 
not climb still further. In fact, in the New York City 
papers there recently appeared the notice of an in- 
crease of $1 per day to all classes of labor in the build- 
This was the decision of Supreme Court 
Justice P. Henry Dugro, umpire, selected by the 
Building Trades Association and the United Brother- 
hood of Carpenters and Joiners to consider their dis- 
pute over wages. 

The Government says the best time to build is 
now. The prevailing conditions of labor and material 
costs should be taken advantage of, because it is cer- 
tain that prices, in the main, will be at even a higher 
level. 

Some of the great cement manufacturers, whose 
ears, figuratively speaking, are always close to the 
ground, report an increasing number of calls for esti- 
mates of building construction, which is a most hope- 
ful condition. 

In addition to the proposed construction of new 
houses, thousands of homes (more than the annual 
average number) are slated for remodeling, redec- 
orating and other renovating. In most of the larger 
cities the shortage of suitable houses has driven the 
average American to become a home owner, and realty 
companies report many sales transactions and many 
more pending the final breaking of winter. 

The great demand for modern apartments in the 
larger cities is much greater than the supply available, 
consequently many older buildings are likely to be 
rehabilitated, including the installation of up-to-date 
wiring systems and modern sanitary plumbing equip- 
ment. 

The Society for Electrical Development, New 
York City, has inaugurated a national campaign, 
scheduled for April 1 to May 15, called “Electrify 
Your Home,” which is destined to stimulate trade 
activities. This dovetails into several other spirited 
national movements to hasten prosperity undertaken 
by the Government and various trades and mercantile 
associations in which publishers of the country are 
actively co-operating. 

Electrical contractors should find this campaign of 
special value in stirring up house-wiring-business until 
the revival of “itew<dwelling ‘construction again be- 
comes normal. | 
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New Appliances 
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New Glass Bowls—Furnaces for Laboratory Use—Spotlight 
Switch — Fan Developments — Detachable Socket Buttons 


New Line of Glassware for Semi- 


, Indirect Fixtures. 


The fixture illustrated herewith 
shows a new and interesting design 
in glassware designed by the Beards- 
lee Chandelier Manufacturing Co., 


Translucent Glass Bowl of New Design 
for Semi-Indirect Fixtures. 


Chicago, Ill. The distinctive feature 
of this glassware is its simplicity of 
outline and the introduction of only 
sufficient ornamentation to relieve 
this outline. 

The bowl is made in 10 by 12, 12 by 


14 and 14 by 16-in. sizes and is so 


Fig. 1.—Electric Tubular Furnace. 


designed as to lend itself readily to 
a wide variety of fixture designs. A 
particular feature of the bowl is its 
depth, which permits its being used 


as a single unit with a type C Mazda 
lamp of large wattage. 

This bowl is made in white glass, 
satin-finished on the outside, and will 
be offered to the trade in a number of 
special designs of fixtures which the 
Beardslee Chandelier Manufacturing 
Co. is developing. The glass only 
may be purchased by the trade at an 
attractive price. 


Laboratory Furnaces Made by 
Edison Electric Appliance 
Company. 

In research and testing laboratories 
cleanliness, convenience and perfect 
control of heat are not only desirable 
but in many cases absolutely necessary 
for reliable results. The use of elec- 


tric heat being much superior in every ` 


one of these particulars to any other 
method of heating apparatus, there has 
developed an opportunity for using elec- 
tric furnaces for this purpose. The 
Edison Electric Appliance Co., 5660 
West Taylor street, Chicago, Ill, has 
brought out a number of laboratory fur- 
naces to meet these requirements. 

Fig. 2 shows a crucible furnace of 
compact size. Its crucible chamber is 
2 11/16 in. in diameter by 2 1/16 in. 
high, which is large enough to take care 
of any ordinary porcelain or platinum 
crucible for general analytical or special 
research work. The furnace has a fire- 
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Fig. 3.— Ereet ice Muitie~Anneating’ Furnace. 
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Fig. 2.—Electric Crucible Furnace. 
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clay top. It takes only 350 watts at 110 
volts, but is capable of maintaining a 
temperature of 180° F. Fig. 1 shows a 
horizontal tubular furnace of the same 
voltage consumption and temperature 
rating. It has a muffle of 114 in. in- 
side diameter and is especially adapted 
for checking pyrometer couples, organic 
and inorganic combustion work. 

Fig. 3 shows a muffle furnace of wider 
application. While it may be used for 
a variety of laboratory purposes, it is 
also adapted for annealing work, as for 
bluing, annealing and perforating of 
high-speed steel, special heat treatment 
of carbon steels, etc., where absence’of 
scale, warping and elimination of dirt 
that is common to oil or gas fuels is 
to be prevented. This furnace is said 
to be ideal. for the treatment of deli- 
cate dies and tools where an exact con- 
trol of the temperature is essential for 
proper results. It is made in four 
sizes with the muffles ranging in size 
from 2% by 33/16 by 5% in. up to 5% 
by 7% by 12% in. 

All these three types of electric fur- 
naces can be regulated by an external 
rheostat to give constant temperatures 
up to 1800° F. These rheostats are 
substantially built and well ventilated. 
They may be mounted on either a hori- 
zontal or vertical surface convenient to 
the furnace or to a pyrometer used for 
indicating the temperature. Rheostats 
and pyrometers are furnished separately 
from the furnaces. f 


New Spotlight Switch for Mount- 
ing on the Shell. 


One of the new developments of the 
wiring device department of the Cut- 
le--Hammer Manufacturing Co., Mil- 
waukee, Wis., is a push-and-pull spot- 
light switch made for mounting with- 
in the shell of a spotlight. Many years’ 
experience in making switches for the 
automobile trade has proven to this 
company that a satisfactory automobile 
lighting switch must have large “wip- 
ing” contact surfaces to prevent ex- 


Section of Automobile Spotlight, Showing 
New C-H Switch Mounted on Sheil. 


cessive contact resistance, and that the 
contactor must “float” on the operating 
shaft so that vibration and side strain 
on the button will not cause the lights 
to flicker. Both of these features are 
incorporated in this new switch. 

The insulating parts are made of 
fibre; the frame, of stamped steel; the 
contacts, of brass; and the contactor, 
of phosphor bronze. These parts are 
riveted together into one solid unit 
which does not loosea or change aline- 
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ment when subjected to vibration or 
strain. The mechanism is not enclosed, 
because this switch is installed inside 
of the spotlight shell with the button 
protruding. Either rivets or machine 
screws can be used to fasten the switch 
to the shell. No plate is required; 
drilling one hole the size of the button 
and two for the rivets or screws per- 
mits mounting the switch as shown in 
the accompanying illustration. This 
also shows the simplicity of the wiring. 


Developments in Dayton Fans. 


Following a reorganization of the 
Dayton Fan & Motor Co., Dayton, 
Ohio, there have been announced a 
number of improvements or refine- 
ments in its line of fans. This com- 
pany has heen making fans and small 


Dayton Square-End Blade Compared 
With Ordinary Round End. 


motors for 28 years, during which 
time its product has become well known 
to the trade. To meet growing de- 
mands the company is making exten- 
sive additions to its equipment. 

In general features the 1919 line of 
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Four-Blade Dayton Oscillating Desk and 
Bracket Fan. 


fans corresponds with the 1918 output, 
including 9, 12 and 16-in. desk and 


bracket fans, both oscillating and non- 
oscillating, and both dtrect-current and 
tvpes of 


alternating-current standard 


Dayton ‘‘Silent-Six’? Non-oscillating Fan. 
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110-volt circuits; they are also 32 and 
G1-volt direct-current fans especially 
adapted for use on farm lighting sys- 
tems, also ceiling tans for standard 
voltages. All 9-in. fans are made with 
four blades only, while the 12 and 16- 
in. fans are made with four and also 
with six blades. Ihe six-blade fans 
run at lower speed than the four-blade 
and therefore so much more quietly 
that they are called the “Silent Six.” 

A distinct feature of Dayton fans is 
the square-end blade. It is claimed that 
this type of blade produces 30%. more 
breeze than the round-end blade by 
actual test. All Dayton fans have a 
pleasing outline and finish; the ceil- 
ing fans have been decorated in ‘good 
taste. Mechanically and electrically 
the fans are built verv ruggedly so 


One of the Celling Fans In Large Demand. 


that the company has appropriately 
now adopted for them the name “Dur- 
able Dayton.” This is one of the rea- 
sons for the large demand for these 
tans, which has exi‘nded to foreign 
countries as well. 


Bryant “Wrinklet” Sockets with 
Detachable Buttons. 


The Bryant Electric Co., Bridge- 
port, Conn., manufacturer of the 
“Wrinklet” interchangeable line of 


lamp receptacles and sockets, has im- 
proved its push-button socket desig- 
nated as List No. 81, by making both 
buttons detachable. This is accom- 
plished by molding a threaded stud 
laterally into each of the buttons, the 
stud in the black or “off” button being 
of a larger diameter and a different 
thread from the stud molded in the 
red or “on” button. This feature pre- 
vents transposition of the two buttons 
after the socket has been inserted in 


A- 


Socket With Detachable Push Buttons 
Especialiy Suitable for Use With 
Socket Covers or Husks. 


the fixture. Sockets with detachable 
buttons are necessary for installation 
in husks, socket covers, and other re- 
stricted locations. And, as the “Wrink- 
let” line embraces a complete variety 
of different caps and bases, inter- 
changeable with all other “Wrinklet” 
bodies, the advantage. of this socket 
willy be_readily apnreciated. 
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Wellman-Seaver-Morgan Exhibits Tire Applying Press— 
Waterloo Electric Supply in Larger Quarters—Literature 
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Westinghouse Electric & Manufac- 


` 


turing Co., Kast Pittsburgh, Pa., has 


received an order from the Hydro- 
Electric Power Commission of On- 
tario for two 45,000-kv-a. vertical 
water-wheel generators of 12,000 
volts, 3-phase, 25 cycles, for its 
Queenstown Development. These 


will be the largest water-wheel gen- 
erators ever constructed and indicate 
that the Hydro-Electric Commission 
believes there is no time like the 
present for construction work. 


Exhibit of W-S-M Tire-Applying 
Press.—It is no doubt true that the 
majority of people have never stopped 
to think how solid rubber tires are put 
on and taken off wheels. That they 
do not slip unresistingly into place is 
evident. Tires being held on the 
wheels by friction only, mounting and 


Exhibit and Demonstration of Tire-Apply'ng Press for Heavy, 


demounting requires from 50 to 200 


tons pressure. Where do truck and 
tire dealers get this force? To answer 
this question, The Wellman-Seaver- 


Morgan Co., Cleveland, Ohio, has been 
holding, in co-operation with the Cleve- 
land Trust Co., an educational exhibit 
on the bank’s property at Euclid ave- 
nue and East Ninth street, one of the 
most prominent street corners in Cleve- 


land. A 200-ton W-S-M tire-applying 
press was installed and demonstra- 
tions have been giyen of the actual 


mounting and demounting of tires. 
The exhibit was attractively arranged 
with oil-painted posters and flood- 
lighted at night. Grouped around the 
press were various sized tires up to 
the largest solids built. These tires 
are supplied by the tire manufacturers 
which are furnishing the W-S-M press 
to their dealers. The list includes the 
following tires: Brunswick, Firestone, 


Goodyear, Hood, Kelly - Springfield, 
Kokomo, Mason, McGraw, Owen, 
Polack, Republic, Sterling, Swinehart 


and United States. The view herewith 
shows the exhibit and a group of in- 
terested spectators watching the opera- 
tion of mounting a tire. The press 
was run by a 5-hp., 220-volt, direct- 
current Westinghouse motor. 


Waterloo Electric Supply Co. an- 
nounces its removal from 25 Bridge 
street to larger and more elaborate 
quarters at 303-305 West Fourth 
street, Waterloo, Iowa. The com- 
pany was established in the electrical 
merchandising business in Waterloo 
about eighteen years ago and since 
that time has witnessed a certain 
continual expansion until today it is 
one of the largest electrical merchan- 
dising concerns in the State of Iowa. 


Solid Truck Tires. 


Electric Machinery Co., Minneap- 
olis. Minn, has issued Bulletin No. 
501, entitled “The New Book of E-M 
Synchronous Motors.” This is a val- 
uable publication dealing with the 
construction and use of synchronous 
motors and their many advantages. A 
brief review is given of the develop- 
ment of the synchronous motor, which 
up to a few years ago had but lim- 
ited application due to the fact that 
its starting required a skilled operator 
so that the motor could be installed 
only in generating and substation 
plants. Through the development of 
the self-starting characteristics., the 
machine has now become much more 
adaptable for a variety of purposes, 
at the same time being made more 
rugged. In the bulletin the construc- 
tion of E-M synchronous motors is 


greater part of the bulletin is deve 


described in great detail, an bigtheg heen -platéd) 
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to a discussion of applications, char- 
acteristics and advantages. A very 
large number of illustrations are in- 
cluded, showing typical installations 
for such various purposes as driving 
pumps, air compressors, refrigerating 
inachines, pulp grinders and miscella- 
neous machinery. There is also a con- 
siderable number of unique diagrams, 
showing how the copper losses in a 
line are reduced by placing synchron- 
ous motors at various points in the 
system. A strong argument is pre- 
sented throughout the bulletin for the 
use of synchronous motors for im- 
proving the power factor of industrial 
installations. From the mass of in- 
formation contained in this bulletin it 
is evident that it is one of the most 
complete presentations on the subject 
of synchronous moors. 


Crystal Electric Washing Machine 
Co., Detroit, Mich., has witnessed a 
remarkable growth in its business 
during the past year, sales for the 
Crystal washing machine having in- 
creased 200% over the previous year 
and up to date the 1919 business rec- 
ord of the company shows an in- 
crease of 400% over the same period 
last year. Because of the continual 
increase in the demand for this ma- 
chine, this concern has been com- 
pelled to seek new manufacturing 
quarters and its present floor space, 
although six times greater than in its 
former location, is already too small. 
C. Selbulske, general manager of the 
company, is of the opinion that the 
ever-increasing demand for Crystal 
washers is ample evidence that wom- 
en are becoming more and more in- 
terested in labor-saving devices for 
the home, and is firmly convinced 
that the electric washing machine 
within a very few years will be re- 
garded as a necessity in practically 
every home. 


Sullivan Machinery Co., with works 
at Claremont, N. H., and general 
offices at Chicago, manufacturer of 
air driven and electrically driven min- 
ing and quarrying machinery, an- 
nounces the appointment of Chester 
Mott as manager of its branch office 
at Denver, Colo., 837 Equitable build- 
ing, succeeding Wallace T. Roberts, 
recently resigned. Mr. Mott has been 
associated with the company for a 
number of years in the capacity of 
sales engineer at its Spokane, Wash.. 
office, and more recently at its Chi- 
cago office in charge of the com- 
pany’s interests in Iowa, northern 
Illinois and Minnesota. The com- 
pany has also established a branch 
sales office and warehouse in Mexico. 
at Edificio Oliver No. 3, Mexico City. 
Joseph F. Bennet, for a number of 
years sales engineer in Mexico, as- 
sociated with the El Paso branch, has 
D charge of the Mexico 
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Claremont, N. H.—The Town 
Council has approved an appropria- 
tion of $10,000, to provide for the 
operation of the street-lighting sys- 
tem during 1919. Electric energy is 
furnished by the Claremont Power 
Co. 


Milton, N. H.—Farmington River 
Power Co. is considering plans for 
the erection of a new hydroelectric 
power plant on the Farmington 
River, near Windsor. The new plant 
is estimated to cost in the neighbor- 
hood of $500,000. L. W. Jones, Mil- 
ton, is engineer. 


Clinton, Mass—In arranging its 
annual budget for 1919, the Town 
Council has approved an appropria- 
tion of $11,700 to provide for street- 
lighting during this period. 


Leominster, Mass.—The City Coun- 
cil is understood to be considering 
plans for the establishment of a 
municipal plant for light and power 
purposes. 


Spencer, Mass.—In connection with 
extensive improvements and altera- 
tions at the plant of the Allen-Traill- 
Webster Co., a quantity of electrical 
equipment is being installed, includ- 
ing insulators, and rewiring. 


Springfield, Mass.—Fire recently 
destroyed a portion of the plant of 
the United Electric Light Co., being 
caused by an explosion in the boiler 
room. 


Springfield, Mass.—A dynamo may 
be installed in the city’s heating plant 
at the municipal group to furnish 
illumination for the City Hall, the 
Auditorium, the police station and 
fre department headquarters. The 
proposition was considered by the 
city property committee. The heat- 
ing plant can easily be enlarged to 
provide for the extra space needed 
for a dynamo and extra boilers. The 
contract the city has with the electric 
light company for the lighting of the 
municipal group expires in June. 
Contracts for the lighting of all the 
schools also expire in June. 


Providence, R. I.—Revere Rubber 
Co. has completed arrangements for 
the construction of the proposed 
power plant at its works, about 90x 
100 ft., and a new 200-ft. stack. The 
structure will be of brick and rein- 
forced concrete, and the entire. work 
is estimated to cost $110,000. Con- 
tract has been awarded to the J. W. 
Bishop Co., Worcester, Mass. 


Westerly, R. I—Westerly Welding 
& Machine Co. has arranged for the 
establishment of a plant on Granite 
street, leased from the Wilcox Ma- 
chine Shop. 

Belmont, N. Y.—The Belmont Vil- 


lage Board has been instructed to call 
a special meeting in the near future 


propriation of $10,000 for installing 
an electric lighting system for the 
village of Belmont, providing a suit- 
able contract can be made with W. P. 
Clark for the purchase of electric cur- 
rent. 


Albany, N. Y.—\Wireless Specialty 
Apparatus Co., manufacturer of wire- 
less apparatus and special equipment, 
has filed notice of an increase in its 
capital to $700.0C0, to provide for ex- 
pansion. 


Binghamton, N. Y.—Crowley Milk 


Co. has had plans prepared for the 
complete electrification of its plant. 
Contract for supplying service for 
operation has been let to the Bing- 
hamton Light, Heat & Power Co. 


Binghamton, N. Y.—RBinyhamton 
Light, Heat & Power Co. has been 
awarded a contract by Mchinney & 
Co. for supplying electric service for 
operation. 


Brooklyn, N. Y.—E lectrice Sealing 
Co., 15 Whitehall street, has had 
plans prepared for the erection of a 
one-story brick shop building. about 
20x40 ft. to be located on Delevan 
street, near Van Brunt street. 


Dresden, N. Y.—A proposition will 
be submitted to the taxpayers of 
Dresden village to raise sufficient 
money to install an electric lighting 
plant. the current to be furnished by 
the Taylor Chemical Works. 


Goshen, N. Y.—A. E. Ludlam has 
had plans prepared bv F. H. Dexter, 
391 8th street, Brooklyn. for altera- 
tions and improvements in the power 
plant at 144 Reade street. The work 
is estimated to cost $10.000. 


Huntington, L. I., N. Y.—Long 
Island Lighting Co. is understood to 
be arranging plans for a reduction in 
its lighting rates to consumers at 
Huntington and neighboring sections. 


New York. N. Y.--Joseph Stern & 
Sons, Inc.. 616 West 40th street. has 
had plans prepared for the construc- 
tion of a one-story boiler plant. esti- 
mated to cost $4000. E. Broderick, 
110 West 40th street, is architect. 


New York, N. Y.—Sweets Co.. of 
America, 416-18 West 45th street, has 
had plans prepared for extensions in 
its boiler plant aad refrigerating 
building, to cost about $5000. Ruch- 
man & Kahn. 56 West 45th street, 
are architects for the company. 


New York, N. Y.—The Board of 
Estimate has made application to the 
Public Service Commission for an 
appropriation of $557,060.50 to cover 
the cost of rapid transit construction 
during the second quarter of the year. 


New York, N. Y.—Franklin Elec- 
tric Manufacturing Co. has fled 
notice with the Secretary of State\of 
the dissolution of the concern. 


port & Rochester Railway Co. was 
sold at public auction on March 12, 
for a consideration of about $500,000, 
to W. A. Matson and W. W. Foster, 
Rochester, representing bondholders 
of the company. It is understood 
that the concern will be reorganized 
and operated by the new owners. 


Thiells, N. Y.—In connection with 
the proposed improvements at the 
State colony, Letchworth Village, 
Thiells, Frank A. Vanderlip, presi- 
dent of the board of managers, has 
awarded miscellaneous contracts as 
follows: Contract to the Merrill Co., 
98 Granite street, Boston. Mass., for 
the installation of new steam heating 
plant equipment for the central heat- 
ing plant, at $46,984; to the Veter 
Keeler Building Co., 425 Orange 
street, Albany, for the construction 
of a new stack at the central heating 
plant, $18,750; to the Heine Safety 
Boiler Co.. 11 Broadway, New York, 
for the installation of stoker and 
boiler equipment, at $67,500; to John 
C.. Wiliams, Ine., 233 Broadway, 
New York. for extensions to under- 
ground piping distribution system at 
the heating plant, at $2979; and to 
Admirall & Co., 1 Dominick street, 
New York, for extensions in under- 
ground piping system throughout the 
institution, at $29,242. Lewis F. Pil- 
cher, Capitol building, Albany, is 
statę architect. 


Utica, N. Y.—J. & M. Electric Co. 
has filed notice with the Secretary of 
State of an increase in its capitaliza- 
tion from $60,000 to $100,000 to pro- 
vide for general business expansion. 


Wellsville, N. Y.—The Board of 
Village Trustees has called a special 
meeting for the purpose of voting on 
an appropriation of $10.000, to pro- 
vide for the installation of a new 
municipal electric lighting system. 
Service will be supplied by one of the 
local companies. 


Dover, N. J.—Dover Boiler Works 
is planning the installation of electric 
welding equipment at its local plant. 


Dover, N. J.—New Jersey Power 
& Light Co. is understood to be ar- 
ranging plans for the resumption of 
the manufacture of ice in the plant 
of the Bernardsville Electric Light & 
Water Co., now operated by the New 
Jersey company. The plant will be 
electrically operated throughout, re- 
placing the steam power heretofore 
in use. 


Hackettstown, N. Ji—Hacketts- 
town Electric Light Co. has been 
granted permission by the Board of 
Public Utility Commissioners to 
place into effect increased rates for 
service. 

Newark, N. J.=The Board of Edu- 
cation 48 considermg plans for the 
installation of(a)new electric lighting 
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system in the Monmouth Street Pub- 
lic School. 


Trenton, N. J.—In connection with 
various improvements planned at the 
Ilotel Miller, a new ventilating sys- 
tem will be installed, estimated to 


cost $3000. 


Allentown, Pa.--Contract has been 
awarded to the Aldrich Pump Co., 
Allentown, for the furnishing of a 
new 400 hp. mining pump to be used 
at the mines of the El Ora Mining 
Co., El Ora, Mexico, to have a ca- 
pacity of 700 gal. per minute. 


Chambersburg, Pa. — Considerable 
new electrical equipment will be re- 
quired in connection with the con- 
struction of a new cold storage plant 
by the Gettysburg Ice & Storage Co., 
to cost about $25,000. 


Harrisburg, Pa—The city has 
awarded a contract to the Hazard 
Manufacturing Co., Harrisburg, for 
the furnishing of a quantity of cable 
for the proposed extensions to the 
underground police and fire alarım 
signal systems. 


Oil City, Pa—The city is having 
plans prepared for the construction 
of a new one-story brick addition to 
the municipal hoiler plant. The struc- 
ture is estimated to cost, with equip- 
ment installation, about $45,000. 


Felton, Pa.—The residents of Fel- 
ton have asked the Edison Electric 
Light & Power Co. to extend its 
service to that borough and have as- 
sured the company that at least 40 
subscribers are ready to sign up and 
that probably as many more will use 
electricity if the service is given. A 
survey of the proposed route has 
been made, but as yet the company 
has not determined what it can do in 
the matter. 


Philadelphia, Pa.—Bodenstein & 
Keummerle, Lawrence and Girard 
avenues, have awarded a contract to 
the Philadelphia Boiler Works, 1737 
Filbert avenue, for the construction 
of a new stack at their plant,.to be 
used for power purposes. 


Pittsburgh, Pa.—Consumers Min- 
ing Co., Bessemer building, will con- 
struct a pumping plant at its works 
at Harmarville. 


Sayre, Pa.—Sayre Electric Co. has 
recently inaugurated operations in a 
new boiler recently installed at its 
plant. The company is operated by 
\W. S. Barstow & Co., New York. 


Baltimore, Md.—The Water De- 
partment is planning the installation 
of a new centrifugal pump, operated 
by steam turbine, with capacity of 
30,000,000 gal. per dav, with water- 
works condenser, estimated to cost 
$75,000. This will be used at the 
Mount Royal pumping station. <A 
centrifugal booster pump, electrically 
operated, with a daily capacity of 
1,000,000 gal. is to be installed on 
Belair avenue, near Erdman avenue 
station. 


Baltimore, Md.—Aluminum = Ore 
Co. will erect a plant to be located 
at Sollers Point, which will require 
considerable electrical, mechanical and 
machine equipment. While intentions 
have been announced to proceed with 
the construction of the plant, it is 
understood that active work will not 
commence for a few months. The 
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DATES AHEAD. 


Tri-State Water and Light Associa. 
tion. Annual meeting, Greenwood, S. 
C., April. Secretary-treasurer, W. F. 
Steizlitz, Columbus, S. C. 


Pacific Division. N. E. L. A., Pacific 
Division. National Electrical Jobvers’ 
Association and California Association 
of Electrical Contractors and Dealers. 
Del Coronado, Cal. 


Joint convention, 
April 30 to May 2 


National Fire Protection Association. 
Annual meeting, Ottawa, Ont., May 
6-8. Secretary-treasurer, Franklin H 
Wentworth, 87 Milk street, Boston, 
Mass. 


Southwestern Electrical and Gas As- 
sociation. Annual convention, Gaives- 
ton, Tex., May 12, 13 and 14. Head- 
quarters, Hotel Galvez. Secretary, H. 
S. Cooper, 403-404 Slaughter building, 
Dallas, Tex. 


National Electric Light Association. 
Annual convention, Atlantic Cily, 
J.. May 19-23. Secretary, T. C. Mar- 
tin, 33 West 39th street, New York 
City. 

Illinois Association of Electrical 
Contractors and Dealers. Summer con- 
vention, Decatur, Ill.. June. Secretary, 
N. M. Blumenthal, 179 West Washing- 
ton street, Chicago. 


American Society of Mechanical En- 
Fineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City. 


American Institute of Electrical En- 
gineers. Annual convention, week of 
June 23, Adirondacks, N. Y. Hcead- 
quarters, Lake Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street. 
New York. - 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis, July 15, 16 
and 17. General manager, William H. 
Morton, 110 West 40th street, New 
York City. 

Ohio lectrice Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, Green- 
vile, Ohio. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire building, 
Pittsburgh, Pa. 


plant will include a machine shop, 
forge shop and a number of general 
shop buildings; a power plant will be 
constructed with an initial installa- 
tion of about 4000 kw. capacity in 
electric generators, steam driven. 
The boiler plant will be provided 
with a battery of marine type boilers, 
equipped with automatic stokers, 
blowers and overhead coal bunkers. 


Dickeyville, Md.—Baltimore Coun- . 


ty Water & Power Co, 100 West 
Fayette street, Baltimore, has award- 
ed a contract to the Price Construc- 
tion Co., Maryland Trust building. 
Baltimore, for the construction of a 
new local one-story and basement 
pumping station, about 20x30 ft. 


Roanoke, Va.—United States Pot- 
ash & Brick Corporation, recently 
organized, is arranging for the con- 
struction of a plant to cost about 
$500,000. The works will have a 
daily capacity of about 500,000 bricks, 
and machinery will be electrically op- 
erated where possible. H. O. Spang- 
ler is president of the company. 


Wheeling, W. Va.—Gee_ Electric 
Co, 1402 Main street, has acquired 
the building adjoining its plant, and 
is understood to be arranging plans 
tor the establishment of a new serv- 
ice station in the structure. 


_ Moreland allotment. 
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Newburn, N. C.—Hammer Lumber 
Co. is in the market for motors and 
desires prices on electric motors up 
to 50 hp. 


Spartanburg, S. C.—No opposition 
was involved in the election held here 
ratifying the granting of a franchise 
to the Manufacturers Power Co. The 
Manufacturers Power Co. is making 
a development at Saluda, N. C., on 
Green river. It is understood it will 
be several months before the plant is 
in Operation, 


Alma, Ga.—The city has approved 
the calling of a special election to 
vote on the issuance of bonds for 
$15,000, to provide for the installation 


of a new municipal electric light 
plant. 
Bainbridge, Ga.— The municipal 


electric light plant will be improved. 
The specifications include installing 
250 hp. boiler, engine and generator. 
Pe E. N. Edwards, superinten- 
ent. 


Miami, Fla.— The Miami Beach 
Electric Co. has incorporated with a 
capital of $250,000 to build and op- 
erate electric railway lines on differ- 
ent streets of the city and to south 
end of beach, generate and supply 
electricity for lighting and possibly 
establish ice factory. Address Carl 
G. Fisher, president. 


NORTH CENTRAL STATES. 


Jackson Center, Ohio.—A board of 
trustees of public affairs has been ap- 
pointed by the council to have charge 
of the letting of all contracts to be 
awarded for the electric lighting sys- 
tem here which will cost $15,000. 


Lorain, Ohio.—Cromwell Steel Co. 
will purchase new motors, genera- 
tors, table rolls, rolling mill equip- 
ment, etc. Estimated cost $190,000. 
Address J. C. Cromwell, president, 
Guardian building, Cleveland, Ohio. 


Massillon, Ohio.—Northern Ohio 
Traction & Light Co. will erect $15.- 
000 substation. The building will 
be 33x33 ft. in dimensions, two 
stories high, brick and concrete con- 
struction, electrically heated, plumb- 
ing, composition roofing, fireproot 
interior finish, substation equipment 
and electric lighting. l 


Minerva, Ohio.—Consulting Engi- 
neer J. Sheldon, Madison and Water 
streets, Toledo, Ohio, has prepared 
plans for a light plant. Address H. 
A. Pennack, mayor. 


Toledo, Ohio.—Welles-Bowen Co. 
will expend $2,000,000 for the pur- 
chase and improvements in the West 
Approximately 
$600,000 will be expended in paving 
six miles of street, erecting light, 
sewers and other improvements. The 
allotment is being prepared for high 
gerade residences. 


Anderson, Ind. 
commissioners, will 
tuberculosis hospital. 


Bluffton, Ind.—The Indiana Pub- 
lic Service Commission has approved 
the purchase of the overhead power 
lines of the defunct Bluffton, Galena 
& Celina Traction Co. from Thomas 
Flynn by the Linn Grove Light & 
Power Co. and also approved an 
issvie of. $15,000 worth of additional 
stock Iby’ theinn Grove company. 


Madison county 
erect a $75,000 
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increasing the capital of the company 
to $25,000. The increase is to be used 
in extensions. The Linn Grove com- 
pany will purchase current from the 
Bluffton municipal plant. ` 


Bluffton, Ind—Farmers_ near 
Uniondale will organize company 
and supply current for a territory 
iour miles north of that town. Cur- 
rent will be secured at Uniondale 
from the Wabash Valley Utilities Co. 
and will be purchased at the same 
rates as Unionville pays. The new 
company will build distribution sys- 
tem and sell current for light and 
power. 


e Brazil, Ind—Terre Haute, Indian- 
apohs & Eastern Traction Co. has 
provided better electric light servive 
tor Brazil and vicinity. The company 
will erect steel poles from the Water 
Street station of the Terre Haute, 
Indianapolis & Eastern Traction Co. 
at Terre Haute to a point where the 
Clinton and Brazil high tension wires 
diverge. Another plan is to have a 
double supply service for Brazil, by 
extending a high tension line south 
of Terre Haute into the coal fields of 
Sullivan county and back through 
Clay City to Brazil. 


Columbus, Ind.—Interstate Public 
Service Co. will build, a transmission 
line between Southport and Seymour 
to provide more electric power along 
the Indianapolis, Columbus & South- 
ern Traction Co. It is understood 
the first section will be built between 
Seymour and Columbus which will 
. be advantageous because there is 
more power in the Columbus plant 
than is needed while the Seymour 
plant is often overloaded with work. 


Decatur, Ind.—Farmers Light & 
Power Co. and the Preble Light & 
Power Co. have petitioned the In- 
diana Public Service Commission for 
permission to issue $5000 and $8000 
of capital stock. The petitioners are 
distributing companies. They wish 
to extend their lines in Adams 
county. 


Fort Wayne, Ind—Associated 
trustees of all of the Fort Wayne 
Masonic lodges have decided to erect 
a Masonic Temple to cost between 
$250,000 and $300,000. Plans have not 
been drawn for the building. Ad- 
oe William Geke, Fort Wayne, 
n 


Gary, Ind.— Permits for new build- 
ings to cost $250,000 have been taken 
out in Gary since the first of the 
year. More than $1,000,000 will be 
spent on new buildings in the near 
future. Among the buildings planned 
this spring is a $250,000 theater, a 
$200,000 hospital and several business 
houses costing from $20.000 to $50,- 
000 each. More than 100 residences 
and flat buildings will be built, or are 
now under construction. 


Gary; Ind.—O. K. Battery Co., a 


Delaware corporation, has qualified 
to do business in Indiana, with $200,- 
000 of its capital represented in that 
state. George H. Manlove, Gary, 
Ind., is named as agent. 


Gary, Ind—Fire of undetermined 
origin has destroyed the electrica! 
department of Gary Screw & Bolt 
Works. causing damage estimated at 


$100,000. 
Indianapolis, Ind.— Merchants Heat 
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& Light Co. has been petitioned to 
supply electrical service in Indian- 
apolis Heights and Rockville Gar- 
dens. 


Marion, Ind.—Delta Electric Co., 
which during the war supplied a 
large part of the electric lighting ap- 
paratus used in the.army and navy, 
has announced plans ior a large ad- 
dition to its Marion plant for the 
manufacture of dry cell batteries. 
The factory will have a capacity of 
15,000 batteries daily and will be the 
largest of its kind in the Middle 
West. 

Monmouth (R. F. D. from De- 
catur), Ind.—Monmouth Light & 
Power Co. is being organized to fur- 
nish light and power. 


Peru, Ind.—A number of farmers 
living on the Strawtown Pike, south 
of the city, presented a petition to 


the city council in which they are 


asking for electric current for light- 
ing their homes and to use in operat- 
ing small motors to be used in pump- 


ing water, grinding feed, etc. Ad- 
dress Light Superintendent Ander- 
son, 


Bloomington, I1l.—Bloomington & 
Normal Light & Power Co. will ex- 
tend its distribution system to in- 
clude a large rural territory at Mead- 
ows, III. 


Grafton, Ill—Graftan is to have a 
modern electric hight and power sys- 


- tem according to a contract embodied 


in an ordinance passed by the city 
council, Roscoe Johnson, of St. Louis, 
president of the Grafton Clay Prod- 
ucts Co., is given a 20-year franchise 
and contracts to install a light and 
power plant within eight months. 
Light and power will be charged for 
at the rate of 15 cents a kw-h. up to 
30 hours, and thereafter at the rate of 
12 cents. A continuous current is re- 
quired under the terms of the con- 
tract. 


Rockford, Il.— Rockford Inter- 
urban Railway Co. and the Rockford 
City Traction Co. have petitioned for 
authority to issue and sell first mort- 
gage 5% gold bonds of the Rockford 
Interurban Railway Co. 


Benson, Minn.—It is planned by 
the city officials to erect an addition 
to the municipal electric lighting 
plant to cost about $30,000. Theo- 
dore H. Lee is superintendent; W. E. 
Skinner, Plymouth building, Minne- 
apolis, is engineer. 


Davenport, Iowa.—Tri-City Plate 
Ice Co. will build brick building, 35- 
ton a day capacity, to cost $50,000. 
Contract has been awarded to Vilter 
Manufacturing Co., Milwaukee, Wis. 


Davenport, Iowa.—The work of 
laying gas mains and making electri- 
cal connections for 186 Government 
houses has been started by the Peo- 
ples Light Co. 


Dubuque, Iowa.—The Council has 
signed a five-year contract with the 
Dubuque Electric Co. The contract, 
as finally agreed upon, differs from 
the one originally submitted by the 
electric company. The elimination of 
the purchase clause, by which the 
city was bound to buy the entire 
equipment including street cars and 
power plant was made by the city 
attorney and a clause inserted pro- 
viding that any alterations in the 
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contract must be mutually agreed 
upon. A stipulation reads that the 
city is privileged to install, change 
or modify 100 lights during the 
period of the contract. This may be 
done during the first year, or if not, 
36 during the first year and 16 during 
each successive year and the cost of 
installation must be borne by the 
electric company. When new lights 
are installed, they must not be more 


than one block from the nearest 
present light. 
Carrollton, Mo.—Water, Light & 


Transit Co. plans to install centri- 
fugal pumps and add other equip- 
ment to its waterworks plant. E. E. 
Harper, Kansas City, Mo., is engi- 
neer in charge. 


St. Joseph, Mo.—St. Joseph Street 
Railway. Light, Heat & Power Co. 
has decided upon new improvements 
which will cost $1,000,000. All obse- 
lete machinery will be replaced and 
the plant greatly enlarged. A new 
power house will not be built but 
practically all new equipment wiH be 
installed. Additional pumps will be 
placed in service so that the company 
will not be dependent upon city 
water. Henry BP. Doherty & Co.. 
New York, will furnish the needed 
machinery. Address J. H. Van Brunt, 
general manager, St. Joseph, Mo. 


El Dorado, Kans—Additional 
street lights are to be purchased and 
other extensions are contemplated. 


Chadron, Neb.—Chadron Electric 
Co., J. M. Cain, owner, contemplates 
the construction of an electric light 
plant to supply the city with com- 
mercial current. 


Sterling, Neb.—Bids will be called 
for soon for constructing a transmis- 
sion line from Tecumseh to Sterling. 
The material has been purchased at 
a cost of $16,000. Grant & Fulton, 
Lincoln, Neb., engineers. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—Louisville Gas & 
Electric Co. during the week ended 
March 1 secured 68 new electric light 
and power customers with 27 kw. of 
lighting and 817 hp. of motors. Elec- 
tric energy output showed an in- 
crease of 16% over the corresponding 
period a year ago. 


Winchester, Ky.—Kentucky Utili- 
ties Co., it is reported, will install two 
20-ton ice plants. 


Baldwin, Ala—Linking up Mobile 
and Baldwin counties through the 
agency of the proposed interurban 
line along the coast between Mobile 
and New Orleans is proposed by the 
people of Baldwin. Address William 
McIntosh of Foley. 


Florence, Ala.—Evans & Brown 
have been engaged to prepare plans 


for municipal electric lighting sys- 
tem. 

Mobile, Ala—H. M. Byllesby & 
Co., owners of the Mobile Electric 


Co.. propose to build a new power 
plant at some point on the Mobile 
river or Three-Mile creek. This 
plant, which will involve the expendi- 
ture of about $1,000,000, will be 
erected in addition to the present 
power house at Royal and St. An- 
thony- streets, which was partially 
wrecked by)a récent>explosion. 
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Lexington, Miss.—The. city is con- 
sidering plans for the installation of 
a new municipal electric plant. W. 
L. Jordan is city clerk. 


Pascagoula, Miss—The city has 
arranged plans for the installation of 
underground wiring to be used in 
connection with the electric light 
system. 


Senatobia, Miss.—The city is ar- 
ranging plans for the issuance of 
$15,000 in bonds to provide for the 
construction of a new electric light 
and water system. 


Fort Smith, Ark.—Majestic Coal 
Co., recently organized, is in the 
market for mining machinery and 
power plant equipment. 


Little Rock, Ark—Arkansas 
Hydro-Electric Development Co. has 
filed with the Secretary of State 
notice of an increase in its capitaliza- 
tion from $50,000 to $500,000, to pro- 
vide for general expansion, etc. 


Bristow, Okla.—Bristow Ice & 
Light Co. will improve and enlarge 
its ice plant. 


Drumright, Okla—Oklahoma Gas 
& Electric Co. is» negotiating with 
Swift & Co. for supplying electrical 
energy to operate a refrigerating ma- 
chine requiring 35 hp. in motors. 


Grove, Okla.—The municipal light 
and water plants are proving inade- 
quate to supply the increasing de- 
mands made upon them. Plans are 
being made to vote bonds to make 
extensions to both plants. 


Hennesay, Okla.——George Massey, 
who owns and operates one of the 
largest privately owned telephone 
systems in Oklahoma, is planning to 
replace his wooden poles with con- 
crete posts. A number of other im- 
portant improvements are also con- 
templated for this spring. 


Muskogee, Okla.—Plans are being 
arranged for the installation of a new 
electric street lighting system on 
West Broadway, between Sixth and 
Seventh streets. 


Pawhuska, Okla.—The city is plan- 
ning for extensive improvements in 
the municipal power plant, and it is 
understood that monds for $250,000 
will be issued to provide for the work. 


Oklahoma City, Okla.—The pro- 
posed reductions in the price of elec- 
tric current in Oklahoma City and 
eight other cities in the state is only 
the forerunner of sweeping investiga- 
tions to be made by the Corporation 
Commission with a view of reducing 
increased rates granted to numerous 
public utilities during the period of 
the war. The proposed net rates in 
the Oklahoma cities affected will be 


10.8 cents in Oklahoma City; 11.7 
cents in Muskogee, Fl Reno and 
Enid; 13.5 cents in Moore, Hem- 
mesy, Waukomis and Keifer, and 
12.6 in Fort Gibson. 

Sapulpa, Okla—Sapulpa Electric 
Co. has installed three transformers 


to care for the new power load of 
the Frisco railroad, amounting to 303 
hp. in motors. 


Canyon, Tex.—.1 Fairbanks-Morse 
engine of the latest type has been 
purchased for the water plant and 
the city is soon to purchase addition- 
al equipment costing about $5000. 


ELECTRICAL REVIEW 


San Angelo, Tex.—An election was | 


held recently to vote on a $500,000 
bond issue for the establishment of 
a municipal power plant and water- 
works. : 


Sugarland, Tex.—The Sugarland 
Industries, Inc., is considering the 
construction of a large new power 
plant to provide for operation of the 
various departments of subsidiary 
companies. G. D. Ulrich is vice- 
president and general manager. 


WESTERN STATES. 


Cut Bank, Mont.—Citizens voted 
to grant a franchise for establishment 
of an electric light plant and the ex- 
tension of the telephone system. 
Within 60 to 90 days the company 
interested in the electric light fran- 
chise expects to have the first unit in 
operation. 


Ronan, Mont.—Stephen Walner of. 


Butte is investigating the matter of 
an electric light plant at this place. 


Sedgwick, Colo.—Election will be 
called in the near future to vote $30,- 
000 in bonds for electric lights and 
waterworks. Henningson Engineer- 
ing Co., engineer, Omaha, Neb. 


Colfax, Wash.—The installation of 
a small municipal electric lighting 
plant is under consideration. 


Seattle, Wash.—Geo. F. Nicholson, 
chief engineer of Port of Seattle, has 
recommended the installation of a 
hoisting magnet at Pier 1, Smith’s 
Cove terminal, for use in handling 
steel and iron, and for the recovery 
of steel and iron lost in the water in 
slips adjoining the pier. The prob- 
able purchase involves a magnet 
costing about $1800 and a generator 
costing $1875. 


Seattle, Wash.—J. J. Agutter & 
Co., electrical engineers and con- 
tractors, Seattle, have finished the 
lighting and power installations in the 
plant of the Air Reduction Sales Co., 
East Marginal Way, also the power 
and lighting installations at the new 
Chauncey Wright restaurant. 


Selah. Wash.—Pacific Power & 
Light Co. has just closed a contract 
for the construction of a 6600-volt 
single-phase distribution line running 
east from this place to serve nine 
ranches. The company is also build- 
ing a 660(+volt, three-phase line to 
serve Terrace Heights pumping sta- 
tion No. 2, southeast of the Yakima 
Country Club house. 


Tacoma, Wash.—That the munic- 
ipal street railway is not earning 
enough money to pay interest on out- 
standing bond issues is the statement 
of City Comptroller John Roberts of 
Tacoma to the city council. The con- 
troller urged the council to find some 
method of meeting unpaid bills. 


PROPOSALS 


Street Lighting Material.—Bids will 
be received April 8 for installing of 
such street lighting materials as are 
required for a portion of a street 
lighting distribution system, accord- 


‘ing Co., Inc. 
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ing to specifications on file. Address 
Percy Braman, deputy commissioner 
of public works, Milwaukee, Wis. 


Milling Machine.—Bids for fur- 
nishing all labor, materials and equip- 
ment necessary, and designing and 
constructing an electrically driven 
milling machine for use in finishing 
the edges of electro-deposited copper 
printing plates, the sizes of which 
range from 18x24 in. to 38x48 in., will 
be received by the superintendent of 
the U. S. Coast and Geodetic Survey, 
205 New Jersey avenue, S. E., Wash- 
ington, D. C., April 9, and will then 
be opened in the presence of the at- 
tending bidders. 


Motor-Driven Drilling Machines, 
Lathes, Etc.—The Bureau of Supplies 
and Accounts, Navy Department, 
Washington, D. C., will receive bids 
for the following tools for the navy 
yard at Norfolk, Va.: 21 radial drills, 
10 24-inch drilling machines, 2 heavy- 
duty turret lathes, 5 2l-inch heavy- 
duty engine lathes, triple gear, all 
motor-driven. 


Power Plant Equipment.—Bids will 
be received until 1 p. m., April 2 for 
remodeling the municipal power 
plant, and furnishing and installing 
complete steam-electric power plant 
equipment. D. D. McEachin, secre 
tary. 


Distribution System.—Bids will be 
received until 8 p. m., April 7 at Vir- 
ginia, Minn., for the construction of 
a distribution system for the munic- 
ipal central heating system, and pipe, | 
valves, insulation covering, etc. In- 
quiries should be addressed to Ed- 
ward Wenzel, secretary of the Water 
and Light Commission. 


— 
INCORPORATIONS 


New York, N. Y.—Manufacturers’ 
Equipment Exchange. Capital, $50,- 
000. To manufacture motors, engines, 
etc. Incorporators: R. Grant, H. B. 
and A. C. Ackerly, 914 Ditmas ave- 
nue, Brooklyn. 


New Brunswick, N. J.—Wright- 


Jeffries Tire & Battery Co. Capital, 
$10,000. To manufacture electric 
batteries, etc. Incorporators: J. M 


Jeffries and W. M. Blackbuam, New 
Brunswick; and Tullus Wright, Phil- 
adelphia, Pa. 


Newark, N. J.—Battery & Electric 


Service, Inc. Capital, $25,000. To 
manufacture storage batteries, etc. 
Incorporators: A. and C. Lion, and 


R. Levy, Newark. 


New York, N. Y.—General Heat- 
Incorporated in Dela- 
ware with a capital of $1,000,000, to 
manufacture heating equipment, etc. 


Incorporators: Frank T. Sargent, 
New York; Albert E. Mayes, New 
Rochelle. 


Washington, D. C.—Owens Elec- 
tric Welding Co. Capital, $100,000. 
Incorporated under Delaware laws, 
to engage in general electrical weld- 
ing operations. Incorporators: L. F. 
Sarscer, W. J. Dow, and K. King 
Cornwell,yalk of>Washington. 


March 29, 1919. 


531 


ee Oe TTT TTL TAT ITT TUU TTR TTT Lett MT DE 


Personal 


J. N. Adam Joins Belden Manufacturing — Davis H. Tuck 
Accepts Position with Holophane Glass — Other Changes 


C. W. Lerner, 20 Park Row, New 
York, has been appointed to act as local 
representative for the American Radio 
& Research Corporation, a Delaware 
corporation. 


LAWRENCE A. COLEMAN, as- 
sistant secretary of the United Electric 
Light & Power Co., New York, has 
been appointed treasurer of the com- 
pany. 

I. F. Hatton, 2 Rector Street, 
New York, has been appointed to act 
as local representative for the Benson 
Electric Co., of Minnesota. 


C. L. CLARY, for the past five years 
connected with the P-K Engineers of 
St. Louis, Mo., has accepted the ap- 
pointment of district manager in charge 
of the St. Louis office of the Chuse 
Engine & Maflufacturing Co. 


W. H. DIEFENDORF, of Syracuse, 
New York, has resigned his position 
of chief engineer and as a director of 
the New Process Gear Corporation to 
associate himself with the Weeks- 
Hoffman Co. of the same city. 


W. R. Honore y, 314 Hoge build- 
ing, Seattle, district agent for Delta 
Star Electric Co., Whiting Foundry 
Equipment Co. and other interests, 
Seattle, 1s making a five weeks’ business 
trip through the East, including in his 
itinerary Chicago, Pittsburgh, New 
York, Boston and Des Moines, Iowa. 


GeorGE K. Heyer is the new 
assistant telephone sales manager of 
the Western Electric Co., having been 
promoted from the position of railway 
sales engineer. He has been an em- 
ploye of the company since 1902 and 
will continue to make his headquarters 
in New York. 


FRANK HEIPLE, local superintend- 
ent for the Central Illinois Light Co., 
has been promoted to the position of 
sales manager, with headquarters in 
Peoria. Mr. Heiple joined the company 
about eight years ago, assuming the 
position of cashier, and at the end of 
three years became superintendent, 
serving in this capacity until his recent 
promotion. 


Davis H. Tuck, until recently as- 
sistant physicist for the United States 
Public Health Service, is now commer- 
cial engineer for industrial and street 
lighting with the Holophane Glass Co., 
New York. Mr. Tuck is a graduate of 
the 1911 class of the Massachusetts 
Institute of Technology, and has since 
served with the photometric depart- 
ment of the United States Buseau of 
Standards at Washington, D. C., and as 
illuminating engineer for the United 
States Public Health Division of Field 
Investigation of Industrial Hygiene. 
While engaged in this work Mr. Tuck 
made a study of illumination in the 
garment industry, New York City; the 
steel industry, Pittsburgh, and public 


buildings, Washington. He will be in 
charge of the industrial lighting de- 
partment of the Holophane company. 


R. M. Core, formerly with Thomp- 
son & Castleton, electrical engineers, 
Seattle, is now with the Economy Fuse 
Manufacturing Co., Seattle. ‘ 


A. W. HARTIGAN, in charge of 
electrical equipment and raw materials 
of electrical industry for J. E. Docken- 
dorf & Co., Inc, New York, has re- 
cently returned from Japan, where con- 
nections were made with prominent 
Japanese firms to handle the commodi- 
ties represented by this house. 


CAPT. GEORGE SYKES, who has 
been in this country nearly four years, 
attached to the British War Mission in 
a commercial capacity, will sail for 
Europe in May. He has joined the 
Dutilh-Smith-McMillan Co., an inter- 
national house, as London manager of 
its engineering and railroad depart- 
ments. For many years prior to the 
war, Captain Sykes was connected with 
electrical manufacturers in the sales and 
engineering departments and power 
traction corporations. His New York 
address is 50 Broad street, and his Lon- 
don office is Central Buildings, Totehill 
street, Westminster. 


E. E. MAHER, who has been selling 
mechanical equipment in the Chicago 
territory for the past ten years, and 
who has for the past year been acting 
as district sales manager for the Terry 
Steam Turbine Co., has resigned to re- 
sume business for himself. Mr. Maher 
is opening offices in the Michigan 
Boulevard building, and has taken on 
a line of centrifugal pumps, high speed 
steam engines, air compressors, refrig- 
erating apparatus, etc. He has gathered 
together an efhcient engineering organ- 
ization which is equipped to handle in- 
stallation as well as sales of his ap- 
paratus. Mr. Maher has a wide ac- 
quaintance among architects. engineers 
and contractors, and his venture should 
prove successful. 


J. N. ADAM, after serving in the 
new-business department of the Public 
Service Electric Co. of New Jersey for 
nine years, has tendered his resignation 
to become associated with S. 
Schrenck, Eastern manager for the Bel- 
den Manufacturing Co., of Chicago, as 
well as the southeastern section of the 
Atlantic seaboard. During his asso- 
ciation with the New Jersey company, 
Mr. Adam was prominent in the various 
activities of the company as well as an 
active member of the Illuminating Engi- 
neering Society and the National Elec- 
tric Light Association. He has served 
on various committees of the former 
society and has for the past six years 
been a local representative for New 
Jersey. He is at the present time chair- 
main of the store-lighting committee 
of the N. E. L. A. 


JamMEsS M. Brown, formerly west- 
ern sales manager of the Electric Ca- 
ble Co., has recently been appointed 
special representative of the automo- 
tive equipment and electrical depart- 
ments of the H. W. Johns-Manville Co., 
with headquarters in Chicago. 


C. E. Hacue, formerly production 
engineer of the Mid-West Engine Co., 
Indianapolis, Ind., has been appointed 
sales manager of the American Steam 
Conveyor Corporation, Chicago, manu- 
facturer of the American steam ash 
conveyor and other ash handling equip- 
ment. 


G. A. RICHARDSON, superintend- 
ent of transportation for the Puget 
Sound Traction, Light & Power Co., 
Seattle, Wash., has accepted the posi- 
tion of general superintendent of the 
Philadelphia Rapid Transit system at 
Philadelphia. 


Joseepu L. JAFFE, secretary and 
sales manager of the Perfeclite Co., 
Seattle, recently returned from Cali- 
fornia after placing agencies, and has 
departed for New York and other east- 
ern cities in connection with the Perfec- 
lite lighting fixture business. He will 
place agencies in a number of the larger 
eastern cities. 


R. R. Caskey, for six years office 
manager of the Chicago branch of the 
Robbins & Myers Co., Springheld, Ohio, 
recently opened a district sales office for 
the Northwestern Manufacturing Co., of 
Milwaukee, Wis., at 1120 Conway build- 
ing, Chicago. The Northwestern Manu- 
facturing Co. builds a full line of direct 
current and alternating-current motors 
and generators and other special elec- 
trical machinery. 


LEon W. ROSENTHAL, formerly 
a consulting electrical engineer and pat- 
ent solicitor of New York City, was 
recently elected a vice-president of the 
American Bosch Magneto Corporation, 
which upon the sale by the Alien Prop- 
erty Custodian, acquired the interests 
of the Bosch Magneto Co. Mr. Rosen- 
thal will make his headquarters at the 
factory in Springfield, Mass., but will 
ae have an office in New York City 

t 223 West 46th street. 


Obituary. 


PauL S. BECK, of Fanwood, N.J, 
manager of the Moon Wire Co., Gar- 
wood N. J., died on March 16, follow- 
ing an attack of influenza. Mr. Beck 
was in his thirty-seventh year. 


Emit C. Braun, employed in the 
engineering department of H. M. Byl- 
lesby & Co., Chicago, died very sud- 
denly on March 23. Mr. Braun was a 
well known celectricak engineer who came 
to America in charge of the German 
electrical exhibit at the World’s Fair in 
1893,.—He was 5lyears old, and a grad- 
uate of ;the University of Berlin elec- 
trical—engineering. college. 
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Financial News 
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Cities Service to Increase Authorized 
Stock. 


The stockholders of Cities Service Co. 
at the annual meeting of the company in 
Dover, Del., on April 8 will be asked to 
approve an increase in the authorized 
preferred capital stock of the company 
from $100,000,000 to $150,000,000. It is felt 
by the directors of the company in view 
of the great expansion of activities of 
Cities Service Co. and its development as 
one of the most important factors in the 
oil business in the United States, that 
provision should be made for the future 
financial requirements of the company as 
well as conversion of outstanding senior 
securities through the approval by the 
stockholders of a larger authorized 
amount of preferred stock, even though 
it is not the intention of the directors to 
issue any of the new stock within the 
near future. 

The Cities Service Co. at the present 
time has an authorized capltalization of 
preferred stock of $100,000,000, of which 
$76,807,936 is outstanding. The company 
has outstanding approximately $31.000.000 
of convertible securities, all of which will 
become convertible into stocks of the 
company within the next two years. To 
provide for the conversion of these se- 
ccurities will require approximately $27.- 
‘000.000 par value of preferred stock, and it 
is felt provision for this conversion should 
be made now. The conversion of these 
securities would absorb substantially the 
entire amount of unissued preferred stock 
under the present capitalization and. 
therefore, it was deemed wise by the 
board of directors at this time to place 
the company in a position, with the ap- 
proval of the stockholders, not only to 
have sufficient’ unissued preferred stock 
to meet the conversion of the outstanding 
senior securities, but also where it would 
‘be able with improving conditions in the 
investment market to finance any re- 
quirements it might have through the 
issue and sale of its preferred stock, 
thereby making any new capital so se- 
‘cured a permanent part of the capitaliza 
tion of the company. 

No increase will be asked in the present 
‘authorized common capital stock of the 


company. as it is believed that there is 
no necessity for increasing this at the 
Present time bevond the authorized 


‘amount of $50,000,000. 


Paducah Traction & Light Reor- 


ganized. 


Details of the reorganization of the 
Paducah Traction & Light Company have 
‘been announced. A bondholders’ commit- 
tee has been appointed. consisting of 
Major John B. Pirtle, chairman; L. H. 
McHenry and J. D. Macquote. It is pro- 
posed to take the property out of tnc re- 
-ceiver’s hands through the reorganization 
which ıt is proposed to make operative by 
July 1. Holders of Paducah Traction & 
Light Co. 5% preferred stock will receive 
‘25% par value of their holdings in par 
value of the stock of the Paducah FElec- 
tric Co. Holders of Paducah Traction & 
Light common stock will not be entitled 
to participate in the reorganization. Hold- 
ers of Peoples’ Light, Power & Railway 
Co. 6% bonds, extended to Sept. 1, 1918, 
with Sept. 1, 1918, coupons attached, will 
receive their face value in cash and in- 
terest accrued but unpaid to date of pav- 
ment or at their option five-year 6% 
‘mortgage bonds of Paducah Electrie Co., 
Incorporated, to bear interest from Jan. 
1, 1919, exchangeable face value for face 
value, with interest accrued but unpaid 
to Jan. 1, 1949. in cash. Holders of Pa- 
-ducah Street Railway Co. 6% bonds, due 
1920, with July 1, 1918, and subsequent 
counons attached, will receive the face 
value thereof in cash and interest ac- 
crued but unpaid from Julv 1, 1918, to the 
‘date of payment, or at their option fve- 
year 6S mortgage bonds of Paducah 
Electric Company, incorporated, to bear 
interest from Jan. 1, 1919, exchangeable 
face value for face value with Interest 
accrued but unpaid from July 1, 1918, to 
Jan. 1, 1919, in cash. Holders of Pa- 
aucah Street Railway Co. 6% bonds due 
1923 and 1932 have similar privileges. 


Electric Lines in Straits. 

Describing the condition of the electric 
railways of the country as demoralized, 
Philip H. Gadsden, of Charleston, S. C., 
speaking at the midyear meeting of the 
American Electric Railway Association in 
New York, declared that a ‘‘cost of ser- 
vice” system of regulating fares, or, as 
an alternative, municipal ownership, must 
be adopted to rehabilitate the industry. 
Mr. Gadsden is chairman of the associa- 
tion's committee of readjustment, which 
has been studying the electric railway 
problein. 


Public Utilities Elects Officers. 


Directors and officers for the ensuing 
year of the Public Utilities Co. of Evans- 
ville, Ind., operating the Evansville city 
street car lines and the Evansville and 
Princeton traction line, have been elected 
as follows: B. C. Cobb, New York, presi- 
dent; W. H. Barthold, New York, first 
vice-president; Henry W. Marshall. La- 
fayette, Ind., second vice-president; Frank 
J. Hass, third vice-president and general 
manager: C. H. Stilittolfe. Evansville, 
Ind., secretary; C. E. Oswald, Evansville, 
treasurer. The directors are Wiliam H. 
McCurdy, S. W. Cook, Charles W. Cook, 
Henry E. Dreier, Daniel H. Ortmeyer and 
Frank J. Haas, of Evansville, Ind.; Henry 
W. Cobb. Lafayette, Ind., and B. C. Cobb 
and W. H. Barthold, of New York. 


Hawks Electric to Issue Mortgage 


Bonds. 

Hawks Electric Co., Goshen, Ind., has 
petitioned Indiana Public Service Com- 
mission for authority to issue $1.000,000 of 
20-year 6° mortgage bonds. The com- 
vany wishes to execute $261,000 of the 

nds immediately to retire $230,000 of 
first mortgage bonds now outstanding. 
The company desires to sell the new 
bonds at 90% of par and to retire out- 
standing bonds at 102. The company also 
petitions to execute $125,000 of general 
and refunding mortgage bonds to sell at 
90. to finance improvements and make 
additions to the plant. The Hawks Elec- 
tric Co. 
$200.000 common stock outstanding. 


Galveston-Houston Electric Notes. 


An issue of $1,500,000 Galveston-Hous- 
ton Electric Co. three-year 7% secured 
notes, dated March 1, 1919, and due March 
1, 1922, is being offered by Lee, Hizgin- 
son & Co. at 98% and interest, to yield 
over 7.55%. The company owns the cap- 
ital stock of the Gatveston Iclectric Co., 
the Houston Electric Co. and the 
Galveston - Houston Electric Raiiway 
Co., which companies do the entire elec- 
tric railway and a portion of the electric 
lighting and power business in Galveston, 
Tex.; the electric railway business in 
Houston, Tex., and operate on interurban 
electric railway between the cities of Gal- 
veston and Houston. The proceeds of 
these notes will provide for the retire- 
ment of the company’s entire floating debt 
incurred for additions and improvements 
na for necessary requirements through 
1919. 


Western Union Reports Loss in 


Earnings. 

The annual report of the Western Un- 
ion Telegraph Co. for 1918 shows a bal- 
ance available for dividends of $10,460,997. 
as compared with a balance of $11,715,366 
in the preceding year. The income ac- 
count shows the division between private 
operation of the lines and the govern- 
ment operation. During the seven months 
ended July 31, when the company was 
still under private control. the gross op- 
erating revenue was $54,283,400 and the 
operating expenses amounted to $46,604,- 
926. The operating revenue for the full 
year of 1917 was $76,995,511 and the ex- 
penses $62,783,006. 

The income of the company last year 
was added to by the government com- 
pensation, which amounted to $3.327,112. 
this applying to the land lines only from 
Aug. 1 to Dec. 31. The surplus of the 
company at the close of last vear was 
$32,018,993, as compared with $29,248,410 
at the end of 1917. 


is capitalized at $300,000, with 


Salem Lighting Company Authorized 
to Issue Bonds. 


The Public, Utilities Commission of 
Ohio in a decision recently handed down 
has authorized the Salem Lighting Co.. 
of Salem, Ohio, to issue $83,000 par value 
first mortgage 5% 20-year gold bonds in 
the sum of $56,000 and its common cap- 
ital stock of the par value of $25.900. 
These bonds and capital stock are to be 
sold for not less than 80% of the par 
value of the stock. The proceeds arising 
from the sale will be used to discharge 
the company's indebtedness of the Mu- 
nicipal Lighting Co. on account of the 
advances made by that company, provid- 
ing for additions, extensions and better- 
ments up to Oct. 31, 1917. The Commis- 
sion in its decision states that from Dec. 
1, 1915, to Feb. 28, 1917, the Salem com- 
pany incurred an indebtedness of $14,603.46 
for and on account of additions, exten- 
sions and betterments, that between the 
dates of March 1, 1917, and Oct. 31, 1917, 
it incurred further indebtedness of $56.- 
098.20 on account of other additions and 
betterments. 


Dividends.’ 

Iowa Railway & Light Co. has declare 
a quarterly dividend of 1%% on preferreü 
stock, payable March 31 to stock of rec- 
ord March 20. . e 


A quarterly dividend of 3% has been 
declared by the Youngstown Sheet & 
Tube Co.: also a quarterly dividend of 
1%% on preferred stock, both payable 
April 1 to stock of record March 20. 


Detroit Edison Co. has declared a quar- 
terly dividena of 2%, payable April i5 to 
stock of record March 31. 


The hoard of directors of the Western 
Electric Co. has declared a quarterly div- 
idend of $2.50, payable March 31. 


Nashville Power & Light Co. has de- 
clared a quarterly dividend of 1%% on 
preferred stock, payable April 1 to stoch 
of record March 15. 


Carolina Power & Light Co. has de- 
clared a quarterly dividend of 1%% on 
preferred stock, payable April 1 to stock 
of record March 18. 


Michigan State Telephone Co. has de- 
clared a quarterly dividend of $1.50 on 
preferred stock, payable March 31 to stock 
of record March 24. 


Dayton Power & Light Co. has declarea 
a quarterly dividend of $1.50 on preterred 
stock, payable April 1 to stock of record 
March 20. 


Directors of the Ottawa Light, Heat & 
Power Co. have declared a quarterly div- 
idend of 1%%, payable April 1 to stock of 
record March 20. 


Duluth Edison Electric Co. has declarec 
a quarterly dividend of 1%% on preferred 
stock, payable April 1 to stock of record 
March 21. 


Westinghouse Air Brake Co. has de- 
clared a quarterly dividend of $1.75. pay- 
able April 30 to stock of record March 31. 


Public Service Corporation of New Jer- 
sey has declared a quarterly dividend of 
1%%. payable March 31 to stock of rec- 
ord March 28. 


The board of directors of the Erie 
Lignting Co. has declared a quarterly 
dividend of 1%% on preferred stock, pay- 
able Apr®l 1 to stock of record March 27. 


Ohio State Telephone Co. has declared 
a quarterly dividend of 13%% on preferred 
stock, payable April 1 to stock of recore 
March 20. 


Southwestern Cities Electric Co. has 
declared a quarterly dividend of 1%% or 
preferred) stocky payable April 1 to stock 
of record March 15. 
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i For the | 
Readjustment Period—What? 


XXX. 


The Elements of Credit 


CHARACTER is the foundation of credit. 
Frequent personal contact between bankers 
and business men promotes a true appraisal of 
this factor. 


ABILITY of the men at the head of a business 
has weight in determining the credit to which 
the business is entitled. 


PRESTIGE of a firm or its product is a sub- 
stantial item in maintaining credit. 


EARNINGS are an important consideration in 
fixing the borrowing power of a business. 


ASSETS and their relation to liabilities form 
a vital equation in the statistical data upon 
which borrowing capacity is estimated. 


NET WORTH. The increase in net worth, 
from year to year, proportionate to the growth 
of a business, has a definite bearing on credit. 


HABITS OF PAY. A cash discounting rec- 
ord in paying bills is another of the. statistical 
facts upon which loans are based. 


BANK BALANCES. The daily bank balance 
of the borrower is always a factor in obtaining 
credit. 


AUDITED STATEMENTS afford an excel- 
lent basis for discussing credit between the 
business man and his bank. 


THE MEASURE OF CREDIT is a carefully 
balanced operation which considers specific 


i i alues also. 
| [peas advertising creates prestige facts and less tangible value 


and good will, without which the elements of The specific and intangible elements, which 

credit would forter ang eee constitute the measure of credit, are strength- 
tising increases earning and assets, which in ened by ADVERTISING: It reflects CHAR- 
turn determine net worth—a most vital element ACTER and ABILITY, adds PRESTIGE, in- 
of credit. In this period of Industrial Readjust- creases EARNINGS and ASSETS, all of 
ment both are playing a yery prominent part which result in greater NET WORTH. These 
A elements in turn determine the HABITS OF 
C. A. TUPPER President . PAY and BANK BALANCE. 
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A quarterly cash dividend of 1%% on 
preferred stock has been declared by the 
Pacitic Telephone & Telegraph Co., pay- 
able April lo to stock of record Marcn 31. 


Cincinnati Bell Telephone Co. has de- 
clared a quarterly dividend of 2%, pay- 
able April 1 to stock of record March 24. 


Cincinnati Gas & Electric Co. has de- 
clared a quarterly dividend of 14%, pay- 
able April 1 to stock of record March 14. 


A quarterly dividend of 1% on preferred 
stock has been declared by the Western 
Power Co., payable April 15 to stock of 
record March 31. l 


Kansas Gas & Electric Co. has de- 
clared stock dividend No. 36, viz, a regu- 
lar quarterly dividend of 14% on the pre- 


ferred stock of the company for the 
quarter ending March 31, 1919, pasabie 
March 


april 1 to stockholders of record o 


The directors of Cities Service Co. have 
declared the regular monthly dividend on 
the preferred stock of % of 1% in cash, 
or 6% per annum, and on the common 
stock the regular monthly dividend of % 
of 1% in cash, or 6% per annum, and 1% 
in common stock, or at the rate of 12% 
per annum. These dividends are payable 
ed 1 to stockholders of record of April 
15. 


Earnings of Texas Companies Show 
Decrease. 


Reports just filed with the city by the 
Houston Electric Co., the Galveston- 
Houston Electric Co. and the Houston 
Light & Power Co., covering the calendar 
year of 1918, show decreases of earnings 
as compared with the preceding year. 

The gross receipts of the Houston 
Electric Co. during the year were $1.- 
562,937; the cost of operation was $1.114,- 
211; taxes, $104,380; interest on bonds, 
$157,313, and bond sinking fund, $37,500. 
This total was $1,413,404, leaving $149,532. 
Out of this sum it is understood the com- 
pany paid at least $100,000 in dividends, 
leaving a very small amount for depre- 
ciation. The whole amount, if applied to 
the payment of dividends, would pay less 
than 3% on the capital stock of the com- 
pany. 

The statement says the company has 
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$2,500,000 of bonds and $704,740 of other 
indebtedness. 

The Galveston-Houston Electric Co.’s 
statement shows gross receipts of $720,- 
885, with operation expenses of $369,950, 
and taxes and interest and sinking fund 
charges of $239,675, leaving $111,160 for 
the payment of dividends, depreciation 
and storm damage. 

The Houston Light & Power Co. in its 
statement shows that its revenues for the 
last year were $997,301 and its operating 
expenses were $579,940, leaving a revenue 
of $417,360. It had to pay taxes of $183,- 
752, which left a net income of $232,608. 
The company, under its agreement with 
the city, gets 8% on its investment, which 
it now estimates at $2,963,820. Deducting 
the 8% on this investment, or $226,578, it 
left $7,038, of which the city gets one- 
half under the agreement. 


Surface Line Earnings Make Poor 
Showing. 


The annual report of the Chicago Sur- 
face Lines for the fiscal year ended Jan. 
31, 1919, makes a dismal showing for the 
holders or local traction securities, par- 
ticularly the junior securities. In his re- 
port to the stockholders of the Chicago 
City Railway Co., President L. A. Busby 
calls attention to wage increases and the 
increase cost of materials and supplies. 
“At the present time,” he states, “the 
company is not earning the 5% interest 
rate fixed by ordinance on its purchase 
price.” 

For the entire year the company man- 
aged to earn the 5% return and to make 
a small division of protits with the city, 
but, as Mr. Busby points out, the figures 
for the vear “do not reflect the full result 
of the second wage increase, which was 
effective only during the last six months 
of the year and the company is now op- 
erating at an annual loss far heavier 
than that indicated by the figures. The 
only relief possible is through additional 
revenue from an increase in fares.” 

Despite the poor showing, the Chicago 
City Railway Co. voted to resume div- 
idend payments on the stock, which for 
the first time in 60 years were suspended 
late in 1918. The directors have declared 
a quarterly dividend of 114%, payable 
March 31, 1919, to stockholders of record 
March 25. 

During the year gross receipts of the 
Surface Lines decreased $404,535, while 
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Operating expenses increased $2,630,241. 
making a decrease in residue receipts of 
$::,034,776. 

After the payment of operating ex- 
penses and bond interest the net income 
of the Chicago City Railway Co. was re- 
auced from $1,501,384.66 last year to $846,- 
186.61 this year. 


During the year the company built one 
extension of 2.75 miles. This was done 
at the request of the United States Gov- 
ernment. Funds for the work were 
loaned by. the United States Housing Cor- 
poration. 


The income account, with comparison, 
follows: 


1919. 1918. 

Gross earnings ...... $34,710,098 $35,114,633 
Expenses— 

Maintenance ...... 3,810,266 3,214,948 

Renewals ......... 2,776,808 2,835,636 

Power—operation 2,841,211 2,558,192 

Conducting trans- . 

portation ........ 12,477,148 10,802,009 


General and miscel- 
laneous, inc. board 
of supervising en- 
gineers 2,366,504 2,197,908 


1,460,000 1,493,000 
Total exp. of oper.$25,731,937 $23,101,695 


Residue receipts .... 8,978,161 12,012,037 
Dividend: 

Chi. Rys. Co., 60%.. 5,386,897 7,207,762 

South Side Lines, 40% 3,591,264 4,805,174- 


The Chicago City Railway Co.’s sep- 
arate income account is appended: 
1919. 1918. 


40% of the residue re- 
ceipts of Chicago 
Surface Lines ....... $3,591,264 $4,805,174 

Deduct: Joint account 
expenses, interest on 
capital investment of 
Chicago City Raliway 
Co., Calumet & South 
Chicago Ry. Co. and 
Southern St. Ry. Co. 3,580,614 


Net earnings of Chi- 
cago City Ry. Co....$ 
City’s proportion, 55%, 


3,661,805 


10,650 $1,143,369 


as per ordinance .... 5,857 628,853 
Company's pr oporon, 

45%, as per ordinance.$ 4,793. 514,516 
Add: Interest on cap- 

ital investment ..... 2,668,657 2,623,510 


Income from operation.$2,673,450 $3,188,026 
Other income—deficit . 72,046 *58,358 


Total income ........$2, ; . ` 
WEEKLY COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- Interest on bonds E A POP ANE 337136, 354 
ING ELECTRICAL COMPANIES. NOUES:. ..sessoossssssos 1,755,217 1,695,000 
Quotations furnished by F. M. Zeiler & Co.. RE ria ae aoe Net Income yeee $ 846.187 $ 1,501,384 
Vv. rate. revious surplus ...... 104, T. 
Public Utilities. Per cent. Mar. 18. Mar. 25. "R sl S LT 
Adirondack Electric Power of Glens Falls, common............. 6 13 17 Surplus ............... $ 950,800 $1,689,287 
Adirondack Electric Power of Glens Falls, preferred............. 73% 72 Dividends, 5% ......... 900,000 1,575,009 
American Gas & Electric of New York, common............. 10+ extra 190 120 Miscellaneous ......... 160 9.674 
ani ricun oa & Bee of ew works preferred SORNE E EE EN 6 Ke 5 ee et ee he 
American Light & Traction of New York, common............ a a 41 2 Surplus rema feet 50, 
American Light & Traction of New York, preferred............. 6 98 to 984% ace ining > Ae POLES 
American moe Ps eee oF Ney orn: common. en E E NES N 4 i o3 2 Percentage of net in- 
American Power ight of New York. preferred............... 6 7 come to t 07 . 
American Publle Utilities of Grand Rapids, common............ yi Sa oe capital stock w ae 
American Public Utilities of Grand Rapids, preferred........... T 33 33 *Net income. 
American Telephone & Telegraph of New York ................. s6 104% 104% The Chicago City Railway Co.’s balance 
American Water Works & Elec. of New York, common.......... 6 6 sheet as at Jan. 31 follows: 
American Water Works & Elec. of New York, particip.......... T 8 11 
American Water Works & Elec. of New York, first preferred... .. 65 5d ASSETS. 
Appalachian Power, COMMON.........c ccc cece ee ee teen ee sete ee eeces se 3 T 
Appalachian Power, preferred... 2... .. 0. cc cc cee eee ee eee cence s De 1919. 1918. 
Cities Service of New York, common............0.cc cece ee ees +extra 345 345 Purchase price of 
Cities Service of New York, preferred............. ccc ee ee eecees 6 7914 7914 property in terms ` 
Commonwealth Edison of Chicago .......ssseronuseeroorrereesre 8 113% 114 of ordinance ...... $53,741,633 $53,096,305 
Comm. Power, Railway & Light of Jackson, common............ ra 18 18 Accounts receivable . 81,371 55.584 
Comm. Power, Railway & Light of Jackson, preferred......... ; 6 42 42 Real estate ......... 13,648 13.648 
Federal Light & Traction of New York, common................ wd 9 9 Cash on hand ....... 872,309 933,326 
Federal Light & Traction of New York, preferred............... a 42 44 EEEE EPEE 
Illinois Northern Utilities of Dixon 2.0.0.0... ccc ccc ee eee 6 ey eh Total assets ....... $54,708,961 $54,098,865 
Middle West Utilities of Chicago, common.................06. 2+extra 25 23 
Aname West oe of snare preferred. ........0...c cee eee 6 aS 3 LIABILITIES. 
zorthern States Power o IiCAago, COMMON......... 2c ee ee eee ee a 7 7 
Northern States Power of Chicago, preferred................- ex.div.7 91 31 pirat mortrare POnIRI IO A e ane 
Pacific Gas & Electric of San Francisco, common............... on 51 52 Bond at eat ah gat pees 
Pacific Gas & Electric of San Francisco. preferred.............. 6 87 87 a unt EETA bl "i 1.058.322 894.252 
Public Service of Northern Illinois, Chicago, common............ 7 9014 90 S iu are pee @... 3,000, „t0 
Public Service of Northern Illinois, Chicago, preferred........... 6 891% 90 ‘Re > ear b 
Republic La a = en S oe Onn, commen Mhiheke aie ae were 4 2 212 cawr oF $18 000” 
epublic Railway ght o oungstown, preferred............. À : : is 
Standard Gas & rane of TA romo, ee ree ý ree a 000 capital stock. 18,050,639 18,104,613 
Standard Gas & Electric of cago, preferred........ cc eee e eee gA z 
Poe Pa San a x on of Perea yeni eb na ae P oa” . Total liabilities ...$54,708,961 $54,098,865 
ennessee Railway, Light ower o hattanooga, preferred... 2 
United Light & Railways of Grand Rapids, common............. 4 39, 30% ee ae Ba ba Nd a ae 
United Light & Railways of Grand Rapids, preferred............ 6 71 71% p area aubeenuenii en , Ex 
Western Power of San Francisco, common .....-...0-eeee veers 18 17 POSIFEG SUDSECYJUENLY, 
Waman pian Telegraph of New York ...........0cceeeeeee extra 89 86% ae Se aan Chicago Karwa. 
ndustries— . ror e S year repor ota 
Flectric Storage of Philadelphia, common ............+.000+: 4 56% 7 net income of $558,813, which after pay- 
General Electric of Schenectady ......ccc cc cece cece cece eee eres 8 15514 156 ment of bond interest left a balance of 
Westinghouse Electric & Mfg. of Pittsburgh, common........... 7 46314 171% $265,875 \Of\ this ($200,000 was paid in 
Westinghouse Electric & Mfg. of Pittsburgh, preferred.......... 7 55 65 dividends. 
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Front View of Electric Ovens in New Bakery at Rothschild & Co.’s Department Store in Chicago. 
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SSIOBMS, 


From the Counter Shown at 


the Right the Customers Are Offered a Full View of the Operations. 


Modern Electrical Bakery in a Large 
Department Store 


Three Large Ovens and Other Equipment Electrically Operated 
in New Sanitary Bakery Prove Very Popular in Retail Mer- 
chandising Establishment of Rothschild & Company, Chicago 


URING the last few years progress has been 
made in the introduction of electric cooking and 
baking apparatus in commercial bakeries. 
One of the most complete of these bakery installations 
was recently placed in operation in the large depart- 
ment store of Rothschild & Co., at the corner of State 
and Van Buren streets, Chicago. This bakery is 
thoroughly modern, sanitary and efficient and uses 
electricity as the sole source of power for baking, 
frying, mixing and various other operations. It is 
under the supervision of R. W. Harris. 
In size, if rated according to its production, this 


bakery is comparable with any except the larger com- 
mercial bakeries. This is evidenced by the average 
daily output which is, 3000 loaves of bread. 500 doz. 
rolls, 100 Ib. of assorted cookies, 300 pies, 1500 to 2000 
French pastries, 500 cakes of all descriptions and 
2700 cream puffs. To accomplish this a force of 12 
bakers is employed working in two shifts of 8 
hours each. 

If rated according to actual dimensions, however, 
the bakery is very small, occupying a space but 75 
ft. by 55 ft. on the seventh floor;of the store. This 
space includes, in, addition to(the baking and preparing 
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rooms, the sales counters over which the products are 
sold. Tbis feature is especially important in an instal- 
lation of this character for space in such stores is 
very valuable. Another important feature is the fact 
that the operation of this bakery does not raise any 
dust or soot and can be carried on, as it is, in the 
open store where the patrons may see for themselves 
how the work is done. 

Its value as an advertisement is, of course, con- 
siderable. The demand for electrically prepared foods 
is very great and the spectacle of watching the actual 
baking process attracts many customers into the store. 
As the bakery is located on the seventh floor these 
customers must pass through a considerable part of 
the store to get to it, which gives them an opportunity 
to see many other articles which they need, and 
purchase. 

The electrical equipment at present installed con- 
sists of three 25-kw. baking ovens, one 3.7-kw. 
doughnut stove, two 3480-watt hot plates, one 2-hp. 
flour mixer, one 2-hp. dough mixer and a 1-hp. cake 
mixer. The service for this equipment is supplied 


from the underground direct-current lines of the Com- , 


monwealth Edison Co., all of the machines being 
operated at 220 volts. 

The service mains consist of 2 600,000 cir. mil. 
cables which are tapped off from a building riser 
supplying the elevators. These mains are connected 
to a distribution center located on a pillar immediately 
in front of the ovens. From this center four branch 
mains of 2 No. o cables each are taken. Three of 
these are run directly to the ovens and the other sup- 
plies another branch box from which are taken taps 
for the remainder of the equipment. 


DESCRIPTION OF ELECTRIC OVENS. 


The most interesting and prominent part of the 
equipment is the baking ovens. These are of the 
Hughes portable-box type, manufactured by the Edi- 
son Electric Appliance Co., Chicago. Each oven con- 


a 


Electric Doughnut Stove Situated in Back of the Ovens. 


tains three compartments which are g in. high, 56 in. 
deep and 57 in. wide. The three ovens occupy a space 
about 51% ft. by 18 ft. 

The ovens have a surface capacity of 180 loaves 
of bread or the equivalent at one time. Their maxi- 
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mum temperature is 750° F., but they are seldom 
operated at over 550°—the ordinary temperature 
required for baking bread being between 550° and 
450°. At this temperature the actual time required 
for baking bread is about 35 min. Allowing time for 
loading and unloading the ovens therefore, it is safe 
to assume that the turnover is one and one-half times 
per hour. 

Each oven is equipped with four heating units 
composed of a number of helical coil units spirally 
would on Fireite tubes. These units are placed in 
the top and bottom of the oven and between the com- 
partments. The units are so designed that more heat 
is developed at the front and rear of the oven than at 
the center, because of the tendency of these spots to 
become cooler than the center. Each unit is controlled 
separately by two switches having three heats each— 
full. medium and low. 

These units are inbedded in fire brick or similar 
material which allows each compartment to be oper- 
ated independently and at a different temperature than 
the others. The principal portion of the heat of each 
compartment is developed in the lower unit but there 
is also a slight downward heat radiation from the 
upper unit. There is no circulation of air between 
the different compartments in this type of oven. The 
rerfect distribution of heat thus obtained throughout 
each compartment without air circulation, and the 
positive constant heat obtained which is subject to 
perfect control, with all hot spots eliminated, are ideal 
from the baker’s point of view. Not only is there a 
considerable saving in time due to the fact that the 
product does not have to be shifted around to insure 
even baking, but the possibility of spoiling the material 
is greatly reduced. 

Another prominent advantage is that the oven 
may be brought to the proper temperature in a very 
short time, and when once this temperature is obtained 
the heat recedes very slowly. By turning the switch 
to the full-heat position when starting work the oven 
is quickly brought to the desired temperature which 
can be maintained by keeping either the medium or 
low heat on during the balance of the day. The suc- 
cess of the oven depends to a considerable extent upon 
the proper utilization of the stored heat and upon 
the economic use of power by the correct setting of 
the switches. Very often, apples or other articles 
which bake slowly are placed in the oven when closing 
end left to bake in the slowly receding heat during 
the off-hours without using any power. 


OTHER ELECTRICAL EQUIPMENT. 


The doughnut stove also manufactured by the 
F.dison Electric Appliance Co. consist of two cast iron 
heating units containing armoured sheath-wire ele- 
ments, each unit controlled by a three-heat switch 
similar to those used on the oven. These units are 
very rugged and highly efficient. The doughnuts are 
placed in the wire holder, shown in the illustration and 
dipped into the pan of heated grease where they are 
left until completed. The stove is mounted on rollers 
and connected bv a flexible cable to the branch circuit 
cabinet. 

The dough, flour and cake mixers are manufac- 
tured by the Champion Machine Co. of Joliet. Il. 
These machines are especially desirable for sanitary 
reasons and for their labor-saving qualities. 

The hot-plates are used in the preparation of nu- 
merous articles which-are not adapted to the ovens or 
doughnut-stove., These plates Contain three open coil. 
radiant units controlled by three-heat switches. They 
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are also the product of the Edison Electric Appli- 
ance Co. 

The electric power consumption for the entire 
hakery thus far has averaged about 625 kw. per day 
and it is expected that this will gradually increase 
to 1000 kw. per day. The estimated maximum demand 
is 60 kw. and occurs during the morning when the 
demand of the rest of the store is especially low. Prac- 
tically no power at all is used during the peak period 
which occurs in the late afternoon as it has been 


View of Mixing and Preparing Room Showing. Installation of 
Modern Electrically-Operated Bakery Machinery. 


arranged so that the bakers are changing shifts at 
that time. 

The value of such a load to the central sta- 
tion is plainly evident. The total consumption in 
proportion to the maximum demand is very high 
being equivalent to more than ten hours use per day 
at the maximum demand. In addition it is a strictly 
off-peak load and may be easily regulated to conform 
with the central-station’s requirements. 

In this respect however, one feature must not be 
overlooked. The majority of bakers have been ac- 
customed to using a coal or wood fuel oven in which 
large quantities of material were baked at one time. 
After one or two bakes with such ovens they are 
4orced to remain idle until they could be reheated. 
\With the electric oven the heat may be kept at a con- 
stant temperature for any desired length of time and 
it is to the advantage of both the baker and the central 
station to keep them in operation as continuously as 
possible. This of course means that an electric oven 
having a much smaller single capacity than the fuel 
oven should be used, and this feature must be remem- 
bered when designing an installation of electric ovens 
although some difficulty may be encountered due to 
the fact that many bakers wil] want a larger oven 
such as they have been accustomed to. 

As was stated this is but one of the several com- 
paratively recent installations of electrically-operated 
haking equipment for heavy dutv work. The largest 
of these perhaps is in the plant of the Gooch Products 
Co. at Lincoln, Neb., where two 80-kw. ovens having 
a capacity of 600 1-lb. loaves of bread were installed. 
All these installations have proven very satisfactory 
to the baker in the quantity and quality of the product 
and the savings which are effected in fuel and labor, 
and to the central-station company as a highly desir- 
able load. 
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THE J. E. ALDRED LECTURES AT JOHNS 
HOPKINS UNIVERSITY. 


One Feature of General Plan for Improving Under- 
graduate Instruction. 


Through the generosity of J. E. Aldred there has 
been founded in the Department of Engineering of 
Johns Hopkins University, Baltimore, Md., a course 
of lectures on engineering practice. The course of 
lectures is one feature of the general plan, made pos- 
sible by Mr. Aldred’s gift, for furthering and improv- 
ing undergraduate instruction in the methods and 
problems of the practice of*engineering. The lectures 
will deal with the practical phases of engineering prob- 
lems, rather than with theory. They are not expected 
to discuss new and striking applications, as much as to 
deal with everyday working methods of design, con- 
struction and operation. 

During the year three lectures each will be given in 
the general subjects—civil, electrical and mechanical 
engineering. They will be given on Wednesday after- 
noons at 4:45 o'clock, in the auditorium of the Engi- 
neering Building of the university, at Homewood. 
Although primarily for the students, the lectures are 
open to the general public and tickets of admission are 
not required. 

Five lectures have already been given as follows: 
Feb. 5, “The Public Service Electric Power System,” 
by Percy H. Thomas; March 5, “The Human Ele- 
ment in the Machine Shop,” by James Hartness: 
March 12, “Berthing and Repair Docks for Shipping,” 
by Rear Admiral Frederic R. Harris, U. S. N., re- 
tired: March 26, “Safety from the Standpoint of In- 
dustrial Efficiency,” by C. W. Price, National Safety 
Council, Chicago, Ill.; April 2, “The Modern Steel 
Freight Ship,” by D. D. Thomas, Baltimore Dry Docks 
& Shipbuilding Co., Baltimore, Md. 

The remaining lectures are scheduled as follows: 
April 9, “The Duties of the Young Engineer on the 
Construction of a Hydroelectric Plant,” by H. S. Slo- 
cum, consulting engineer, New York City; April 30, 
“The Production of 50% Ferro-Silicon in the Electric 
Furnace,” by P. H. Falter, Shawinigan Electro Prod- 
ucts Co., Baltimore, Md.; May 7, “Ore Docks on the 
Great Lakes,” by John E. Greiner, consulting engi- 
neer, Baltimore, Md. ; May 14, “Disturbing Currents in 
Telephone Systems,” by John B. Taylor, consulting en- 


gineer of General Electric Company, Schenectady, 
New York. 
TRANSMISSION OF COLORED LIGHT 


THROUGH FOG. 


The Philadelphia Section of the Illuminating Engi- 
neering Society held a meeting on March 21 to hear 
a paper on “Transmission of Colored Light Through 
Fog” by Prof. C. L. Utterback, of the State University 
of Washington, which was presented by Prof. Thos. 
D. Cope, of the University of Pennsylvania. Dr. 
Cope discussed the paper from the standpoint of com- 
parative results obtained by other investigators, and 
explained the significance of these various results as 
The interesting discussion which 
followed was participated in by the representatives 
of the professions and trades which have to dealt with 
the problem of transmitting colored light through fog. 
Considerable difference of opinion was evidenced 
about the practical value of the results reported by 
the different experimenters. 
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Selection of Apparatus for Railway 
Converter Substations 


Features Governing Choice of Types of Equipment for Direct- 
Current Railway Substations — Factors in Substation Design 


By C. F. 
D ao os “railway substations are 


essentially very similar, since they all perform 

the same general functions, that is, supply 
power to propel cars and at the same time provide for 
safety, convenience in operation and economy. Neces- 
sarily, various substations differ widely in arrange- 
ment of details to best meet different local conditions. 
Naturally, it is the aim of every operating engineer to 
produce the substation most nearly approaching the 
ideal for his conditions at a minimum initial cost, to 
which end operating engineer and manufacturer must 
co-operate closely, which will materially reduce the 
necessity of building special apparatus and incidentally 
reduce the price of standard aparatus. 

The synchronous converter is generally applicable 
and preferable to other classes of converting apparatus 
for railway service, requiring 600 and 1200 volts 
direct-current. This statement is made unreservedly, 
since the converter has proven its reliability from an 
operating standpoint while its efficiency including 
transformers is from 5 to 8% better than that of a 
similar motor-generator without transformers. In 
cases where a motor-generator requires transformers, 
a greater efficiency advantage is obtained from the 
converter outfit. The railway substation, at least for 
interurban work, operates at comparatively poor load- 
factor and in consequence, a further advantage is 
gained with the converter outfit, since a greater saving 
in efficiency obtains at the lighter loads. 

Practically the only conditions which may preclude 
the use of the converter are, firstly, where alternating- 
current feeder line conditions are very poor, having, 
for instance. excessive ohmic drop, severe surges, wide 
frequency fluctuations. etc., on which synchronous 
apparatus would probably prove unstable, the induc- 
tion motor-generator is the proper application. Today, 
this condition is rarely met, since a system to be 
consistently efficient. must afford alternating-current 
lines with comparatively little loss and be compara- 
tively free from frequency variations, surges, etc. The 
choice in converting apparatus, therefore, usually nar- 
rows down to synchronous motor generators or rotary 
converters. Secondly, where the line power-factor is 
very poor it may be desirable to raise it with the con- 
verting apparatus, operating partially as a condenser. 
As the synchronous converter is purely a unity power- 
factor machine, a separate condenser is required to 
produce the same results as a synchronous motor- 
generator, having its motor designed to operate par- 
tially as a condenser. Where the first cost and effi- 
ciencv of the converter with separate condensers are 
equal to or better than the first and motor-generator, 
the former is preferable. 


TRANSFORMERS. 


The tvpe of transformers selected depends almost 
entirely upon local requirements. The oil-insulated, 


.in the selection of switching equipment. 
be selected by competent engineers after careful study 
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self-cooled transformer is most universally used, espe- 
cially in the smaller sizes on account-of its simplicity 
and its not requiring any additional apparatus for cool- 
ing purposes. If water is to be had in sufficient quan- 
tity at little or no expense, it may become desirable 
to use the oil-insulated water-cooled transformer, ex- 
cept in the smaller sizes where this type of trans- 
former is more expensive than the self-cooled. In 
some localities fire insurance rates are considerably 
reduced where transformers do not require oil. In 
cases of this kind, assuming voltages not to exceed 
33,000 volts, the air blast transformer is used. This 
type of transformer may also be applicable ‘and desir- 
able in large sizes. from a cost standpoint, even 
though there is nothing to be gained by lower insur- 
ance rates. It is, however, a safe rule to use oil- 
insulated, self-cooled transformers, unless some 
marked advantage is to be gained, such as lower first 
cost or reduced insurance rates, by the use of one of 
the other types. 

The phases selected may be dictated by local con- 
ditions. However, since the stationary transformer is 
possibly even more reliable than the synchronous con- 
verter, there is little to be gained by the use of single- 
phase in preference to three-phase transformers, un- 
less the first cost is equal or less. Roughly, in the selt- 
cooled type, there will be a saving in the three-phase 
transformer in voltages below 33.000 for converters 
up to 1000 kw. capacity. Above this size, single-phase 
are practically no more expensive than three-phase 
transformers and are, therefore, recommended. In 
the oil-insulated, water-cooled and air-blast, the three- 
phase transformer is always less expensive. 

Reactance, either inherent or external to their 
transformers, is required by compound-wound railway 
converters for compounding purposes. Transformers 
with inherent reactance are recommended in prefer- 
ence to those with normal reactance and external 
reactance coils primarily due to lower initial cost. 


SWITCHING. 


Upon the selection of switching equipment very 
often depends the success or partial failure of a sub- 
station. The switching equipment must be selected 
with a due regard for maximum simplicity, con- 
venience and reliability. While essentially standard 
switching equipment is applicable in practically every 
case, there are, very often, local conditions which war- 
rant and require additional protective apparatus for 
the best results. There is no universal rule to follow 
It can onlv 


of individual local conditions. 

Alternating-current circuit breakers must be se- 
lected not only of sufficient ampere capacity, but must 
be capable of rupturing the maximum capacity avail- 
able under short-cirewmit conditions... The likelihood of 
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short-circuit trouble between the high-tension breaker 
and the low-tension side of the converter is very re- 
mote; in fact, so remote, that protection for such an 
occurrence is not recommended. Consequently, the 
impedance in the converter transformer, should be 
taken into consideration in figuring the current under 
short-circuit conditions. Assuming, therefore, the 
standard converter transformer having 15% inherent 
reactance, the maximum line current that can be taken 
by a converter operating from this transformer, under 
short-circuit conditions, will be approximately seven 
times normal. A breaker capable of rupturing seven 
times normal three-phase line current is, therefore, 
recommended for the standard transformer and syn- 
chronous converter outfit. 

Direct-current circuit breakers and switches are 
rated on the basis of the maximum current they will 
carry, for one hour or more, not to exceed tempera- 
tures approved by the Underwriters. Since standard 
converters are rated on the basis of 150% load for two 
hours the rating of the circuit breakers and switches 
should correspond to this value. The calibration range 
of the direct-current breakers should be considered, as 
it is good practice to set the machine breaker compar- 
atively high, where automatic, with the feeder breakers 
set as low as practicable. 

Meters should be carefully selected to meet the par- 
ticular application requirements. Direct-current am- 

meter scale equal to the momentary swing capacity 
of the converter is recommended. It may, however, 
be desirable to shorten this scale in some cases in order 
to obtain better readings on average loads. ) 


VENTILATION. 


Railway converters manufactured by the Westing- 
house Electric & Manufacturing Co. have all been de- 
signed after careful study of the ventilation problem. 
It is particularly important on machines for this class 
of service, since they are often from necessity called 
upon to deliver very heavy sustained peak loads, which 
is possible only on well ventilated machines that 
quickly and efficiently radiate the increased heat gen- 
erated if they are not to become dangerously hot. Fur- 
ther, the very open construction with thin copper cross 
sections, especially in field winding, necessary to ob- 
tain maximum ventilation, makes it possible to observe 
accurate temperatures and to know how hard the 
machine can be worked in emergency. 


FOUNDATIONS. 


All converters are self-contained, except where 
desired in the larger sizes of 1500 kw. and above, the 
bedplates may be omitted at a slight saving and sole 
plates supplied instead. Sole plates which are bolted 
and grouted into the foundation are supplied—two for 
the frame and one for each bearing pedestal. The 
converter pedestals are then lined up and bolted to the 
sole plates. All self-contained converters are equipped 
with a heavy cast iron bedplate. It is only necessary 
to grout the bedplate machines to the foundations and 
the bedplates are consequently not drilled for founda- 
tion bolts, as they are not required. Good stable foun- 
dations are required for all types of machines, it, of 
course, being necessary to supply an especially good 
foundation for sole plate machines. 


STARTING. 


Standard synchronous converters are suitable for 
either alternating or direct-current self-starting. The 
alternating-current self-starting method is recom- 
mended on account of its simplicity, due primarily to 
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the elimination of synchronizing. The objection on 
account of excessive starting kilovolt-amperes required 
is practically eliminated, due to larger capacities be- 
hind the machines and because the self-starting ma- 
chine as now built requires very low starting kilovolt- 
amperes. This is accomplished by the use of a very 
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Fig. 1.—United Rallways & Electric Co.’s Bevidere Substa- 
tion Typifies Good Layout of Substation With Under- 
ground Incoming Transmission Lines. 


effective cage winding located in the pole faces. The 
efficient manner in which the copper of this winding is 
distributed over the pole faces renders it, if possible, 
a more efficient damping winding, which is the heart 
of stable operation, incidentally meaning successful 
and reliable operation. The shunt field is controlled 
by a two-pole double-throw field switch, usually 
mounted on the alternating-current starting panel, 
with discharge clip and resistance, by which the polar- 
ity is reversed when necessary. During starting, the 
field switch should be in the closed position, thus short- 
circuiting the field through the armature. This method 
of handling the shunt field not only reduces the strain 
on the field insulation over that obtained with the old 
field break-up switch with its unsightly frame wiring, 
but is a great convenience to the operator in starting 
machines quickly. 


REGULATION AND COMPOUNDING. 


Compound-wound converters are recommended for 
railway work, primarily because their regulation is 
superior, and parallel operation is more readily affected 
than with shunt-wound machines. The regulation of 
a compound converter depends upon three factors, 
namely: series field, reactance and ohmic drop between 
the source of power and the converter. Compounding 
is not obtained directly by change in series field as in 
a direct-current generator, but by changing the ma- 
chine power-factor, which causes any reactance volts 
behind the machine to be added to or subtracted from 
the voltage actually applied to the converter collector. 
The direct-current voltage from no load to full load 
will be raised, neglecting the drop in the converter due 
to load in the same percentage as the voltage is in- 
creased at the collector. The alternating-current ohmic 
drop between the source of power and the converter 
is directly opposed to compounding and should it 
amount to the same percentage as the percentage in- 
crease, themia/ipractically constant voltage will result. 
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The standard method of compounding converters 1s 
to adjust the machine shynt field to a value such that 
when fully loaded with the series field in circuit, it will 
be operating at approximately unity power-factor. The 
applied voltage to the collector rings therefore, at hight 
loads, with the lagging power-factor, is reduced as the 
reactance volts subtract from the generator volts, 
while at full load unity power-factor the current is in 
phase with the impressed voltage and the impressed 
volts are almost equal to the generator volts. 

It is practically impossible to correctly determine 
the values necessary to figure the regulation that will 
obtain in individual cases, consequently, converter 
regulation cannot be predicted with any degree of accu- 
racy. Standard converters of the company with which 
the writer is identified are designed with a reasonably 
heavy series field and their transformers with 15% 
inherent reactance, which is the maximum reactance 
consistent with good practice. Such a combination 
will give approximately constant voltage from no load 
to full load, providing the voltage is practically con- 
stant at the high tension side of the transformers. 

The best results are obtained with slightly dropping 
voltage characteristics at substations. This means that 
the converter should be under-compounded in amount 
depending upon local conditions. Invariably it is good 
practice to shunt the converter series field to obtain a 
drop in excess of that which may be due to alternating- 
current line drop. This adjustment allows better dis- 
tribution of load between substations and, in conse- 
quence, better results are obtained when cars become 
blocked for some abnormal reason. 
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SUBSTATION BUILDING. 


When drawing up plans for a substation building, 
full consideration should be given the following design 
factors: 


1. The arrangement of the apparatus should be 
made to economize space and reduce to a minimum the 
quantity of low tension cables required. On the other 
hand, sufficient space must be allowed around the 
apparatus to prevent interchange of radiated heat, for 
efficiently cleaning and for making repairs. 


2. Careful study of the ventilation problem must 
be made, as it is just as important in this class of 
building as in an office building. Good ventilation but 
very slightly increases the cost of the building and 
materially increases the life and output of the ap- 
paratus. It increases the efficiency of the transform- 
ing and converting apparatus, since copper losses are 
reduced at lower temperatures and often conditions 
are such that the load-factor can be improved. It also 
improves the efficiency and alertness of the operators. 

The ideal system of ventilation is to take the air 
in at the base of the machines or transformers and 
allow it to pass out through the roof by means of 
monitor construction or metal ventilators. The veloc- 
ity of the warm air rising from the apparatus depends 
upon the difference in temperature between the incom- 
ing and the outgoing air and the height of the open- 
ings for the exit of the air above the floor. Conse- 
quently, the height of the exit openings must be con- 
sidered, although usually the required head-room will 
place these openings sufficiently high to use this ven- 
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Fig. 3.—-Section X-X of Substation Shown In Fig. 2. 


tilatingy scheme efficiently. Unlike the old window 
method of ventilation, this scheme is possible during 
all kinds of weather. 

3. Noise from the machines, especially where sub- 
stations are located in resident districts, is a point for 
consideration and it may become so great as to become 
a decided nuisance, rendering it possible for neighbors 
to obtain injunctions, causing a substation shut-down. 


cases, it is probably better to use a separate lighting 
transformer. The arrangement of the lights should 
be made with particular reference to the easy reading 
of switchboard meters, transformer and machine bear- 
ing oil gauges, thermometers, etc. 

5. The building should be constructed throughout 
on a fireproof basis, with every arrangement prac- 
ticable to protect one piece of apparatus from another 


SYNCHRONOUS CONVERTER SUBSTATIONS FOR SMALL UNITS. 


Size A B C D 
ft. in. ft. in. ft. ft. 

iie E E ls lv 0 13 3% 24 9 
DOO yeaa ar a 18 3% 1 0 24 9 
(00 EATE 24 See ees 2 0 17 3% 27 9 
1000 aooaa 23 0 20 3% 33 , 12 


The old method of using open windows and doors for 
ventilation is not only objectionable in many localities 
due to the deposit of dust blown in on the rotating 
apparatus, but due to noise. The ventilation scheme 
recommended above is particularly recommended from 
the noise standpoint. 

4. While the window area should not be excessive, 
the building should be well lighted by day in all parts 
to facilitate repairs so that all corners, pits, etc., can 
be readily observed and thereby kept clean. The use 
of ribbed glass is very desirable, as it eliminates the 
glare of the sun, making it easier to read instruments, 
gauges, etc. Artificial illumination should approach the 
natural lighting, as very often repairs have to be made 
at night. It should preferably be obtained by the use 
of lamps in large units with suitable diffusers. In 
6o0-volt substations, a cluster of small lamps can be 
substituted, thereby avoiding the use of a special light- 
ing transformer. This same arrangement can be used 
for 1200 Or 1500-volt substations, but except in rare 


TABLE OF DIMENSIONS—600 VoLts, D. C.—22,000 Vo tts, 60 Cyc re, A. C. 


E F G H L 
ft. in. ft. in. ft. ft. ft. ft. in. 
T 6 ll 9 31 25 19 18 6 
T 6 12 Q g4 27 21 20 6 
9 0 12 9 41) 27 21 20 6 
9 0 133 4 46 28 22 21 6 


and to protect all from external fire communications. 
In some cases, it may be desirable on account of insur- 
ance rates, or for a greater insurance to continuous 
operation, to increase the cost of the substation build- 
ing by the cost of a fire wall to isolate the transformers 
and oil switches from the synchronous converters and 
switchboard. 

6. Every provision should be made for a- possible 
extension of the substation, even though it appears 
that no future extensions will be necessary at the time 
the design is made. This refers to a symmetrical 
arrangement of the apparatus on the unit system and 
the proper construction of roof framing to make such 
extensions feasible. 

7. The building should be simple and substantial 
with just sufficient paneling on the exterior to relieve 
the monotony of a plain wall. An attractive building 
can be built at the same cost as,an unattractive and 
poorly designed.one if sufficient attention is given to 
this point. 
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Radio Transmitters of Synchronous 
Rotary Spark-Gap Type 


Last of Three Articles on Design of This Type of Radio 
Transmitter— Use of the Vector Diagram for Checking 
Details of Design—Demonstration by Typical Problems 


By MILLARD C. SPENCER 


N THE first and second parts of this article we 
have discussed the general theory of radio trans- 
mitters of this type, developed a simple vector 

diagram for showing the voltage and current relations 

of the different parts, and applied this diagram to the 

analysis of tests of radio transmitting apparatus. 
Part 3— DESIGN. 

The application of this vector diagram to the 
actual design of radio transmitters can perhaps best 
be shown by means of a few numerical examples. 

PROBLEM No. IL 

Let it be required to determine the ratio of trans- 
formation of a transformer to operate with a gener- 
ator having the following characteristics : 

Output 250 watts. 

Current rating 6.o amperes. 

Frequency 1000 cycles per second. 

Synchronous impedance 17.0 ohms. 

Saturation curve as given in Fig. 12. 

Armature resistance 1.25 ohms. 

It is further assumed that for the purpose of 
operating at a certain definite wave length it is desired 
to use a condenser of 0.004 mf. capacity. The rotary 
spark gap is to be arranged to give one spark per 
cycle. 

The data required for constructing the triangle 
AOB of the vector diagram of Fig. 13 may be calcu- 
lated at once as follows: 

OH = IR; = 0.0 X 1.25 = 7.5 volts.’ 


Volts 


~ 


Generator Terminal Voltage - 


Field Current - Amperes 
Fig. 12.—No-Load Saturation Curve. 


-1B = IX; = 60.0 X 17.0 = 102 volts. 

The triangle AOB may now be drawn in. to some 
convenient scale, as shown in Fig. 13. 

Equivalent load resistance R, = 250/ (6.0 )? = 6.94 
ohms. 

For the first preliminary calculations the imped- 
ance of the transformer is assumed to be equal to zero. 

BG = IR, = 6.0 X 6.94 = 41.7 volts. 

BG is drawn in parallel to OJ. 

The line OM is drawn making the angle MOI 
equal to about 30°. The exact value of this angle for 
any particular set depends upon the speed and voltage 
regulation of the generator. The better the speed and 
voltage regulation of the generator, which can be 
depended upon in actual service, the smaller this angle 
can be made and, in general, the smaller this angle 
the higher will be the efficiency of the set. 

A perpendicular is drawn downward from G, cut- 
ting the line OM at H. By actual measurement on the 


diagram it is found that GH = 74 volts. 


Since GH == IX. = 74 
ON. = 74/1 = 74/6.0 = 12.3 ohms the effective 
value of the condensive reactance required. 

As found in Part 2, the value of the constant k for 
a transmitter arranged to give one spark per cycle was 
equal to 0.60. 

Therefore since Xe = kX ep 

X pp = 12.3/0.60 = 20.5 ohms the 
value of the condensive reactance required. 

Substituting in equation (2) of Part 1, 

X op == 20.5 = 10° — (2 X m X 1000 X Cp) 
Cp == 7.78 mf. 

By substituting this value and the specifed value 
of the secondary condenser, C, = 0.004 mf., in equa- 
tion (1) Part 1 the value for the ratio of transtorma- 
tion of the transformer is obtained as follows: 

Cp = C, N? 
N == V Cp Ca = V 7.78 + 0.004 = 44.2 

Having obtained this approximate value of the 
transformer ratio, the transformer should then be 
designed, its impedance determined. and the above 
calculations repeated, taking into account this imped- 
ance. If the transformer has a large impedance it 
may then be found necessary to make some small 
change in this ratio. 

PROBLEM No, 2. 

Let it be required to determine the specifvations 
for a generator to operate with the following radio 
transmitting apparatus: 

High-voltage condenser 0.012 mf. capacity. 

Transformer having the following characteristics: 

Output 500 watts. 

Ratio of transformation 30: 1. 

Current capacity -of low-voltage winding 8.0 
amperes. 


apparent 
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Frequency r000 cycles. 
Resistance of low-voltage winding 0.20 ohms. 
Resistance of high-voltage winding 290 ohms. 
Total leakage reactance 0.5 ohms (expressed in 
primary terms). 
Adjiistable reactance coil. 
Maximum reactance 4.5 ohms.. 
Total resistance 0.3 ohms. 
From the above data the values necessary for con- 
structing the vector diagram of Fig. 14 mav be ob- 
tained as follows: 


Substituting in formula (1) Part 1, 
(p= 0.012 X (30)? = 10.8 mf. 
From formula (2) Part 1, 
X ep = 10° + (2 X r X 1000 X 10.8) = 14.75 ohms 
From equation (3) Part 1, 

No == 0.00 X 14.75 = 8.85 ohms effective conden- 
sive reactance expressed in primary terms. (The con- 
stant k is taken as equal to 0.60 as the rotary gap is 
to be arranged to give one spark per cycle.) 

IX. == 8.0 X 8.85 == 70.8 volts. 
in, to some convenient scale used throughout the dia- 
gram, equal to 70.8 volts. 

R, = 500/(8)? =7.82 ohms equivalent load re- 
sistance. 

IR, = 8.0 X 7.82 = 62.5 volts. 
From point G the line GF is drawn equal to 62.5 
volts. | 
The triangles FED and DCB are drawn from the 
following data: 


IR. == 8.0 0.522 = 4.2 volts. 
IX, == 8.0 X 0.50 = 4.0 volts. 
IR, = 8.0 X 0.30 = 2.4 volts. 
IN, = 8.0 X 4.50 = 36.0 volts. 


From point H a line HP of indefinite length is 
drawn making an angle of 35° with the horizontal vy. 
From point B a perpendicular is dropped cutting the 
line HP at O. The line DC is extended to cut the line 
HP at N. Lines from B and D are drawn to H. The 
diagram is now complete, provided the internal gener- 
ator resistance drop is neglected, which in any prac- 
tical case will have but very small effect on the final 
results. . 

With all the reactance coil in the circuit the re- 
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Fig. 13.—Vector Diagram Used in Determining Transformer 
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quired generator characteristics may be determined as 
follows: 
OB == 79 = 1X, 

Therefore the required generator synchronous im- 
pedance = 79/8.0 = 9.9 ohms. The required internal 
generated voltage == OH = 84.3 volts. The generator 
terminal voltage on full load = BH = 75.7 volts. 
Power-factor of load at generator terminals = cos 
L HBC == cos 24° = 0.91 or 91% leading. Required 
generator output = BT X I = 69.1 X 8.0 = 552 
watts. 

With the reactance coil cut out of the circuit the 
required generator characteristics are: l 

Generator synchronous impedance = DN/I = 
113.5/8.0 = 14.2 ohms. Internal generated voltage = 
NH = 81.3 volts. Generator terminal voltage = DH 
=94.3 volts. Power-factor of load at generator ter- 
minals = cos. / HDE = cos. 45° =-0.71 or 71% 
leading. Generator output = DU X I = 67.7 X 8.0 = 
542 watts. 

Since the reactance coil is adjustable, if the gen- 
erator characteristics fall within the limiting sets of 
values determined above, then by means of this react- 
ance coil the set can be adjusted for satisfactory 
operation. 

The specifications for the generator would there- 
tore be as follows: 

Output 550 watts. 

Frequency 1000 cycles per second. 

Current capacity 8.0 amperes. 

Internal generated voltage 85 volts. 

Synchronous impedance between 9.9 and 14.2 
ohms. 

Power-factor of load 91% leading to 71% lead- 
ing, depending upon the synchronous imped- 
ance of the generator. 

Correction.—Through a printer’s mistake not dis- 


covered in time, the no-load saturation curve (Fig. 12) 


appearing on page 542 was used on page 497 of Part 2 

in place of Fig. 4. The latter is very similar to Fig. 12 

in shape but reaches its maximum value of 323 volts 

at 1.28 amperes. 

1X,*40 
IR.” 62.5 


IR,=42- 


IR, 224 


P 
Fig. 14.—Vector Diagram Used in Determining Generator 
Specifications. 
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Contractor-Dealers Adopt Standard 
Accounting System 


New System Recommended by National Association 
of Electrical Contractors and Dealers Offers Many Ad- 
vantages— Brief Description of Principles and Forms 


Association of Electrical Contractors and Deal- 

ers, J. E. Sweeney, of Waterloo, Ila., chairman 
of the Credit and Accounting Committee of the Na- 
tional Association, delivered a very instructive address 
describing the new accounting system for electrical 
contractor-dealers. A brief report of Mr. Sweeney's 
talk was republished in the March 29 issue of the 
ELECTRICAL REVIEW in 
connection with the re- 
port of the convention. 

The new system is the 
result of the combined 
efforts of the Credit and 
Accounting Committee of 
the Association and sim- 
ilar committees of other 
associations connected 
with theindustry. It 
bears the endorsement of 
the National Association 
of Electrical Contractors 
and Dealers, the National 
Electrical Credit Asso- 
ciation, the Electrical 
Supply Jobbers’ Associa- 
tion, the Associated Man- 
ufacturers of Electrical 
Supplies and numerous 
other electrical organiza- 
tions. It was developed 
with the intention of supplying the contractor-dealer 
with a modern standard system of accounting which 
will enable him to keep a much closer account of busi- 
ness, which in turn will have a tendency to stabiltze 
conditions to a considerable extent. 

Special attention was paid in the development of 
the system to have it as simple as possible so that it 
could be applied without any great difficulty to replace 
existing systems. The system as it stands consists of 
18 forms each designed to be used for a separate 
purpose. The more important of these forms and 
those which were specially designed for use in this 
system are reproduced herewith. For four others, 
namely, 6, 7, 8, and 9, no special form is recommended 
and the contractor-dealer 1s expected to use his pres- 
ent forms for their purposes. The general ledger. 17, 
and the trial balance, 18. are arranged in book form 
according to the most modern practice. The use of 
the different forms and their sequence is shown 
graphically in the chart. The system is designed for 
use by contractors whether a retail business 1s carried 
on in connection with their contracting business or 
not, but where a retail business alone ts carried on, the 
first five forms are not needed. 

The system 1s based upon six cardinal principles 
and a clear understanding of these is necessary in 
order to derive the full benefits of it. These principles 
are briefly summarized as follows: 


A T THE recent convention of the Wisconsin State 


EHe 
= a 


(17) General Ledger 


(38) Trie! Balanco 


Chart of New Accounting System for Contractor-Dealers Show- 
ing Sequence of Accounting Operations. 


I. All forms should be standardised. The advan- 
tage of this is that, aside from the saving etfected in 
price and delivery by having these forms supplied 
from a central source, the contractor-dealer will have 
on hand all the essential facts of his business through 
a uniform procedure and be able to make comparison 
statistically with others in the same line of business 
as he is. 

2. All sales, whether 
contract, jobbing, day 
work or retail, should be 
costed. By this the con- 
tractor-dealer at any time 
will know the exact state 
of his finances and 
whether or not any cer- 
tain job, appliance or de- 
partment of his business 
is making or losing 
money for him. 

3. A merchandise ac- 
count should be created 
through debit entries for 
purchases and credit en- 
tries at cost for material 
sold in any way. Through 
this account, the contrac- 
tor-dealer is enabled to 
tell at any time the value 
of the stock on hand, the 
rate of turn-over, the 
proper amount of insurance to carry, etc. 

4. A general ledger containing all controlling. ac- 
counts should be made part‘of the system. Most con- 
tractors already keep a book of this sort where they 
assemble in a condensed form information regarding 
assets and liabilities. 

5. All liabilities should be vouchered each month 
irrespective of receipt of goods or correctness of in- 
voice, provision being made for charging vendors for 
any discrepancy tn invoices. This is a practical ar- 
rangement to insure getting every liability properly 
entered and accounted for, thus preventing disputes 
with people from whom purchases are made. 

6. The cash book should combine the records, both 
receipts and disbursements—that is, debit entries 
equalizing bank deposits for the month and credit 
entries equalising charges to bank balance. This will 
serve to keep the contractor-dealer in touch with his 
bank account and tend to systematize and prevent 
leaks in the business. The cash book should not be 
used for distribution. 

In order that every member may have an oppor- 
tunity to properly acquaint himself with the system. 
the National Association is arranging for a series of 
illustrated lectures to be presented at the various dis- 
trict and section meetings of contractor-dealers. In- 
addition a verv compréhensiveyand complete descrip- 
tion of the svstem including the) proper method of 
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application appears in the April issue of the Electrical 
Contractor-Dealer. 

Sets of these forms, containing a sufficient number 
of each for an average size contracting business have 
been prepared and are being distributed by the 
National Association of Electrical Contractors and 
Dealers, 110 West 4oth street, New York City. The 
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Form 1. Requisition for Material. This Form Provides a Rec- 


ord of Material Sent to a Job Elther from the Warehouse 
or from the Jobber or Manufacturer Direct. Spaces Are 
Provided in the Heading for Miscellaneous Information Con- 
cerning the Job. } 


Returned Material Record 


Romerske 


Rec'd ly 
Form 3. Returned Material Record. Use of This Form Enables 
the Contractor to Check the Quantity of Material 
Actually Used on Any Job. 
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Form 5. Material Summary Sheet. The Purpose of This Form 
Is to Keep Record of the Total Amount of Material Sent 
Out for Any Job on Different Material Requisitions. 
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cost of these sets to member companies is $25 each, 
f.o.b. shipping point. Arrangements have been made 
with the publishers to have these sets shipped from 
several cities throughout the country. Contrary to 
the former custom of supplying sets to member com- 
panies only, these sets are also available to non-mem- 
ber companies at the slightly increased price of $40 


1 worked to-day os foliowe , 


i 


Form 2. Time Card. This Form ts Filled Out Daily by the 
Workman and Permits an Easy and Accurate Method 
of Computing Labor Charges. 
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7 SEE E Totel - 
Form 4, Job Envelope. in This Envelope Should Be Kept All 
the Records of Any Particular Job. it Is Substantially Con- 


structed of Heavy Paper and Spaces Are Provided for 
Information Concerning the Job on the Front. 


Accounts Receivable. This Form ls Used for Keep- 
ing a Record of Unpaid Charges. 


Sales Recapitulation Sheet 


For montho 
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Rew te bl CONSTRUCTION SALES __]|_LAMP SALES | STORE SALES SALES| 


Sales 


Lamp Sales Store Solei Costof 
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Form 10. Recapitulation Sheet. When Properly Used This Sheet Wili Furnish the Contractor-Dealer with a Record of the Totai 
Sales for Any Month Together with the Cost of Such Sales. 
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per set, f.o.b, shipping point. Applications for these REPORT OF THE WATER POWER 
sets should be made to W. H. Morton, general man- RESOURCES OF MAINE. 
ayer of the association at the above address. ———— 
Public Utilities Commission Distributes Detailed and 
Complete Report of Water Power Conditions. 


The report for 1918 of the Public Utilities Com- 
mission of the State of Maine which is the report of 
a special water power investigation in that state is a 
volume which reflects great credit on that Commission. 
The fact that the report was ready for distribution at 
the instant at which water power development was 
being discussed in Congress shows that the Commis- 
sion was familiar with the necessity of water power 
Form 12. Cash Received. This Form Is utes for Sues development before other Commissions were familiar 

Items of Cash Received and Their Disposition. with that necessity. Besides being timely, the report, 
} which is detailed and complete, not only makes public 
a mass of information that will be valuable to the 
[ Deccan | Acomma : General] pa people of Maine, but also establishes a sort ot standard 
that will prove valuable to the Commissions of other 

States who intend to make similar reports. 

The report embraces three general phases of the 
water power situation in Maine, namely, the legal 
phase, the engineering phase, and the administrative 


Form 15 Journal. This Form Is to Be Used for All Transfers 


from Debit to Credit of Any Accounts Receivabie phase. Necessarily, the engineering phase occupies 
and Payable or General Ledger. more of the volume than the other phases. The legal 

phase consists of a brief and well written review of 

Accounts Payable decisions affecting water rights and of the limitations 


in the exercise of the right of eminent domain within 
the State. The engineering phase consists of a large 
amount of data of rainfall, runoff, storage areas, and 
elevations. These data, which are tabulated, are 
reduced to second feet per square mile. The third 
phase is of unusual interest since it consists of a dis- 
cussion of all the features and problems necessary to 
be considered by the administrative officers of a power- 
developing concern. It consists of a comprehensive 
Form 16. Accounts Payable. This Is a Loose Leaf Form for discussion of cost distribution, of units of PONET of 

Keaving Account ol the Gredit-and Debit Entries for the gcneral factors affecting the cost of power, and 

Any Single Vendor. of rates charged in various parts of Maine. 


Voucher| Chec Accounts a A Accounts I Disount l ~ || Bark — Bank 
Nember Payable Earned Balance Balance 
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Form 13. Cash Paid. Entries Are Made on This Form of Cash Paid Out and a Record Kept of Bank Balances, Etc. 


Voucher Disbursement Book 
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Form 14. Voucher Disbursement Book. All Vouchers to One Person or Firm Are Assembled and Entered on This Form 
Monthly for Totaling. 
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CENTRAL-STATION STATISTICS FOR TEN 
STATES GIVEN OUT. 


The preliminary figures of the forthcoming quin- 
quennial report on the central electric hght and power 
stations for ten more states have been given out by 
Director Sam L. Rogers of the Census Bureau. This 
completes the report by states. The previous reports 
were published, as they were given out, in earher issues 
of the ELECTRICAL Review. 

The actual number of new stations added in North 
Dakota since 1912 amounted to 91, of which 73 
were commercial and 16 municipal; but, as the result 
ot a number of combinations and other changes, a 
net increase of only 85 establishments is shown. 
CENTRAL-STATION STATISTICS FOR NORTH DAKOTA. 


Per cent 
of increase.! 
1907 1912 
to to 
1917. 1912. 1907. 1917. 1917 
Number of estab- 
ments .......... 127 42 29 sa TR 
Commercial ..... o 101 33 2 es — 
Municipal ........ 26 9 see PE 
Income .asnoaenenan. $2,093,526 $873,111 $533,383 275.7 129.5 
Electric service... $1.712,!11 $35,504 $150.042 256.7 105.0 
All other.......... $291,585 $37,607 $53,341 446.3 674.8 
Total expenses. in- 
cluding salaries 
and wages........ $1,617,691 $714,294 $413,506 298.5 130.7 
Number of persons 
employed ...... 419 232 150 179.3 80.6 
Salaries and wages $:;435.7$1 $197,985 $113.383 203.2 43.6 
Total hp. ........... 29,079 16,169 10,2377 183.0 79.8 
Steam engines: 
Number ........ 117 a OS. aese ‘Sorc 
HD see Se ee 24.679 15,851 9,972 147.5 56.7 
Internal-combustion engines 
Number ........ Qe: E terete 
Pe ee ae eee 4, 400 318 205 2046.3 1283.6 
Water wheels: 
Number ...ssssa <@eeeuGes. osasoss I ee 
Del urasimi ah aa SEAS 100 ..... 
Kw. capacity of dy- 
namos nsesesss.so 20,041 10,824 5,819 244.4 85.2 
Output of staticns, 
kw-hħhr. 408554445444 22,978,006 12,298,553 8,229,765 179.2 86.8 
Stationary motors served: 
Number .........+ 2,281 1,145 327 597.6 99.2 
PLDs. 24064035 ean 11,102 6,128 1,816 511.3 81.2 
Number of street lamps: 
ANC eee te cuctietas 497 644 2 esee. 22.8 
Incandescent, etc. 11,028 5,074 2 ... 117.3 
1A minus sign (—) denotes decrease: percentages omitted 


where base is less than 100. ?Not available. 

Steam supplied 52.8° of the total horsepower in 
Minnesota at the census of 1917, but in 1912 and in 
1907 water power contributed more than half the 
totals—54.1% and 58.8%, respectively. 

CENTRAL-STATION STATISTICS FOR MINNESOTA. 


Per cent 
of increase.? 
1907 1912 
to to 
1917. 1912. 1907. 1917. 1917. 
Number of estab- 
iishments ...... 255 195 171 49.1 30.8 
Commercial ...... 123 91 79 MT ee 
Municipal ........ 132 164 Do eeu Meee 
Income? ........-66- $12,968,715 $6,937,841 $3,478,009 272.9 86.9 
Electric service...$12,080,171 $6,647,199 $3,333,469 262.3 81.7 
All other.......... $888,544 $290,642 $144,540 514.7 205.7 
Total expenses, in- l 
cluding salaries 
x and wages ...... $11,191,974 $5,580,525 $2,986,277 274.8 100.6 
Number of rsons 
employ oan OET 2,520 1,568 1,062 137.3 60.7 
Salaries and wages $2,011,145 $1.222,493 $755,778 166.1 64.5 
Total Ws ck keene 225,541 148,111 121,825 85.1 52.3 
team nes: 
> cam engi aE Te 250 247 25O nares 1.2 
Hp ocroti mace eces 119.001 63,184 48,741 144.1 88.3 
Internal-combustion engines: 
Number ...s.».. 148 54 OO. ainn eesi 
re P ee ; 8,092 4.755 1,428 466.7 70.2 
W: els: 
‘ater whe ee ee - RR 76 71 dared 
TADS. ser esas ee ve 98,448 80,172 71,656 7.4 22.8 
É of dy 
AoE er “a . 162,854 93,502 18,516 107.4 74.2 
tions 
eeu or Ta ere "440, 982,508 186.045,055 87,579,431 403.5 137.0 
Ss serven. 
Eo ee ace 915 12.203 3.711 463.6 71.4 
HP reketima ieira o 75.973 41,095 588.1 272.2 
eet lamps: f 
Number oe PS: 5.365 6.495 a 44.2 
Incandescent, etc. 48,223 21,776 3 121.4 


1A minus sign (—) denotes decrease: percentages are omitted 
where base is less than 160. Exclusive of $1,831 in 1917 ana 
$123.34 in 1912, reported by street and electric railway com- 
panies as income from gale of electric current. “Not available 
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Large increases are shown by the Alabama central 
stations m substantially all items for both five-year 
periods covered by the table, but the increases from 
1912 to 1917 are both absolutely and relatively very 
much greater than those for the preceding five years. 


Cho TRAL STATION STATISTICS FOR ALABAMA. 


Per cent 
of increase.? 
190; 1912 
i to to 
1917 1912. 1907. 1917. 1917. 
Number of estab- 
lishments ...... 882 69 55 ERA ee 
Commercial ...... 37 34 at Tr s$ 
Municipal ........ 45 35 28 TE is 
INCOME. saser aas $3.152,709 $1,257,720 $1,012,743 211.3 150.7 
Electric service... $3,015,775 $1, 2347 540 $997,506 202.6 144.5 
All other.......... $133,931 $23,150 $15,237 799.0 477.8 
Total expenses, in- z 
cluding salaries 
and wages........ 2,895,713 $980,169 $572,302 232.0 195.4 
Number of persons 
employed ....... 806 456 343 135.0 76.8 
Salaries and wages $602,050 $286,936 $208,533 155.7 109.8 
Total hP. i.e wceedce ane 182,793 34,473 26,404 592.3 430.2 
Steam engines: 
Number ........ 120 94 84 es 
BA Se: eerror 79,232 24,504 19,377 308.9 222.4 
Internal-combustion engines: 7 
Number ........ 8 2 E 
PED on A enk 105 19 PAA E E 
Water wheels: 
A Der na ae 18 15 I5 ereu eesis 
T E E ae EEEE 102,856 9,550 7,007 1367.9 941.0 
Kw. capacity of dy- 
NANIOS. ches ices ens 128,509 24,477 17,124 650.5 425.0 
Output of stations, 
kw-hr. ...........330,771,965 48,602,553 30,846,764 972.3 580.6 
Stationary motors eevee 
Number .......... 1,583 1.965 541 192.6 48.6 
HD etcetera ysi Mere 17,363 11,148 5,650 207.3 55.7 
Number of street lamps: 
APC evasive ince anaa 1,702 2,314 3 e... —26.4 
Incandescent, etc. 7.212 2,805 3 157.1 


1A minus sign (—) denotes decrease; percentages not shown 
where base is less than 100. “Exclusive of $1,402,496 in 1917 and 
$1.017,154 in 1912, reported by street and electric railway com- 
panies as income from sale of electric current. ‘Not available. 
Aside from the natural increase in the output of 
current by the Pennsylvania central stations, much of 
the gain between 1912 and 1917 may be attributed to 
the large sale of current for power and mechanical 
purposes at a low rate, and to the fact that a number 
of electric-railway companies that generated current 
in 1912 purchased it in 1917. 


CUENTRAL-STATION STATISTIC FOR PENNSYLVANIA. 


; Per cent 
of increase.! 
1907 1912 
to to 
1917. 1912. 1907. 1917. 1917 
Number of estab- 
lishments ...... 284 284 327 —13.2 T 
Commercial ...... 232 239 282 —17.7 —2.9 
Municipal ........ 52 45 45- aea ae 
Income? ............ $52,259,250 $24,387,865 $16,015,392 226.3 114.3 
Electrice service.. 349, 677,404 $23.482,298 $15.400,800 229.6 111.6 
All other.......... $2,581,946 $905,655 $614,592 320.1 185.1 
Total expenses, in- 
cluding salaries 
and wages ....... $42,899,262 $18,174,684 $12,155,341 252.9 136.0 
Number of persons 
employed ...... 10,735 7,300 4,502 138.4 47.0 
Salaries and wages $9,598,492 $5,098,265 $3,241.421 196.1 Sk&.3 
Total hp. ........... 1,290,190 615,994 302,537 $26.4 109.4 
Steam engines: 
Number ........ 529 615 768 —31.1 —14.9 
TA -. cease seteearcaed 1,104,086 465,968 264,205 317.9 136.9 
taal. combustion engines: 
Number ......-- 85 S4 66 Ses 
LS ccna Sneed 19,496 17,733 7,469 161.0 9.9 
Water wheels: 
Number ........ 133 126 119 11.8 —-2.2 
Hpo deerptenneas 166,608 132,293 30,863 439.5 25.9 
Kw. capacity of dy- 
VAMOS: aah eee wd 910,434 427.304 212,543 328.4 113.1 
Output of stations, 
kw-hr. .......-..3.049,493,792 989,665,167 416,554,167 632.1 208.1 
Stationary motors served: 
Number ...sssss. 64,2297 29,119 10.063 538.2 120.4 
Hpi nfo uct owes 1,139, 935 333,414 122,461 $830.8 241.9 
Number of street lamps: 
ATC eg ee a SiMe ees 43.521 45.596 8 -—4.R 
Incandescent, ete. 114,706 28,630 3 300.6 


1A minus sign (—) denotes decrease; percentages are omitted 
where hase is less than 10. "Exclusive of 31.031,954 in 1917 and 
$708.458 in 1912, reported by street and electric railway com- 
panies as income from sale of electric current. %Not available. 
The number of new stations added in Michigan 
since 1912 was 50. of Which 42 wefe commercial and 


I7 municipal putea the result’ of asnumber of com- 


O48 


binations and other changes, a net increase of only 6 
establishments, of which 5 were commercial, is shown. 
CENTRAL-STATION STATISTICS FOR MICHIGAN, 


Per cent 
of increase.’ 
1907 1912 
to to 
1917 1912 1907 1917. 1917. 
Number of estab- 
lisihments ...... 241 235 234 3.0 2.6 
Commercial ...... 132 127 130 1.5 3.9 
Municipal ........ 109 108 104 4.8 0.9 
Income? vo... ee eee $24,095,328 $11,518,256 $6,072,010 296.8 109.2 
Electrice service. ..$23,560.198 $11,127,081 $5.750.447 309.7 111.7 
All other.......... $535,130 $391,225 $321,563 66.4 36.8 
Total expenses, in- 
cluding salaries 
and Wafes........ $19,216,138 $9,784,138 $4,611,070 316.7 96.4 
Number of persons 
employed... 4.738 3. 876 1,780 166.2 22.2 
Salaries and wages $5,223, 067 $2,843,371 $1,126,813 363.5 83.7 
Total hP. assesses 612,632 377,182 184,207 2382.6 62.4 
Steam engines: 
Number ........ 27 319 223 —15.8 —14.7 
bah Begs staty 411,603 250,477 97,866 320.6 64.3 
Internal- combustion engu 
Number .......- 27 Td +. esan’ masus 
Tip; ardis erroalcs 3, 014 1,62 603 399.8 85.4 
Water wheels: 
Number ........ 312 24h 249 25.3 27.2 
Hp * sintetae a ose 198,015 125,079 85,738 131.0 58.3 
Kw. capacity of dy- ; 
NAMOS .eseseseeeso 450,716 247,789 101,714 343.1 $1.9 
Output of stations, 
Kw BY. 4iees ceases 1,504,239,843 525,615,508 208,154,199 622.6 186.2 
Stationary motors served: 
Number a...’ 7,799 18.400 7,089 433.2 105.4 
HO see tat es eee « 348° 811 174,009 53,245 555.1 1004 
Number of street lamps: 
ATC. eatea aN 18,102 16,220 3 11.6 
Incandescent, etc. 41,365 22,425 3 84.4 


‘A minus sign (—) denotes decrease: percentages omitted 
where base is less than 100. ?2©xclusive of $326,581 in 1917 and 
$426.444 in 1912, reported by street and electric railway com- 
panies as income from sale of electric current. Not available. 


Increases are shown in nearly all important items 
for both five-year periods covered by the report for 
Idaho but the increases from 1907 to 1912 were in 
most cases both absolutely and relatively greater than 
those for the preceding five years. This condition is 
due to the fact that since the census of 1912 extensive 
combinations have been made in the electric systems 
of the states of Idaho and Utah. as a result of which 
a small increase in Idaho during the five-year period 
1912-17 is accompanied by a very great increase in 
Utah. Considering the two states as a whole, the 
differences between the rates of increase for 1907-12 
and for 1912-17 would be much less pronounced than 
is the case for either state alone. 

 CENTRAL-STATION STATISTICS FOR IDAHO. 


Per cent 
of increase.? 
1907 1912 
to to 
1917. 1912 1907. 1917. 1917. 
Number of estab- 
ments .....66.0- 46 38 qe. ice ch Sls 
Commercial ...... as 35 4 ueso sesos 
Municipal......... 3 2 aghare re 
Income ....ceee aces $2 368, an $1.615.940 $719,395 229.2 46.6 
Kiectric service .. $2,202,356 $1,550,082 $692,489 2180 39.4 
All other ......... $ 166.263 $ = 35,858 $ 26,906 517.9 363.7 
Total expenses, in- 
cluding salariesand 
WAZEE asc swndees $1,947,657 $1,537,260 $175.818 309.3 26.7 
Number of persons 7 
employed ...... 469 324 18S 149.5 44.8 
Salaries and wages $ 450,752 $ 334.002 $171.125 163.4 34.9 
Total hP. 2466 44.45 ek 16,422 26,005 13,694 312.0 0.1 
Steam engines: 
Number s.a... ~ 10 14 Td: cis tots oi 
Hpo re ere 2.650 4.525 2,202 20.3 —41.4 
Internal-combustion engines 
Number ........ Hh, parentear « Aiioet en, Shauna ; 
Vy pio esas TAS- <cdaccitae. leeti sura -“adslasy : 
Water wheels: 
Number ......66 71 63 37 ae re 
Hp ana tree sie eee 55,624 51.850 11.492 366.6 3.4 
Kilow att capacity of . 
OVNHMOS .....060-- 37.103 35 696 7,082 423.9 41 
Output of stations, 
kART. Aware ads $5,307,596 115,812,292 9.577.588 1417.2 25.5 
Stationary motors served: 
Number.. asas R67 1,723 406 1135 —49.7 
TA: (ata teehee ced 12,668 N E 4.054 212.5 —53.3 
N b reet lamps 
Are ae Sa ae gases j 924 1.109 IREE aani —16./ 
Incandescent, etc. 6,863 3.886 Brad destin 76.6 
‘1A minus sign (—) denotes decrease: percentage not shown 


where base is less than 100. ?Not available. 


In Missouri steam supplied the greater part of the 
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primary power at each of the three census for which 
heures are given, but the increase in the use of water 
power between 1912 and 1917 was so rapid that the 
proportion contributed by steam fell during the five- 
year period from 97.6 to 88.5. 
CENTRAL-STATION STATISTICS FOR MISSOURI. 


Per cent of 
Increase.! 
1907 to 9L to 


1917. 1912 1907. 1917. 1915. 
Number of establish- 

MENE oo. eee eee 2u 190 162 $0.9 542 
Commercial 206 125 194 38.1 64.5 
Municipal ........ 87 65 BN gee yi 

Income? ..........0. $14,434,506 a 746,600 $5,805,828 148.6 48.1 
Electrie service. . $13,974,980 4,299,195 $5,683,795 145.9 50.3 
All other .........$ 459,525 $ 447,105 $ 122,033 276.6 2.8 

Total expenses, in- 
cluding salaries and f 
WAREN hice os gc aiereats $12,790,796 $7,484,853 $5,341,126 139.5 70.% 

Number of persons . 

employed ...... 3.766 2,434 1,800 109.2 54.7 
Salariesand wages. 3 2,776,597 $1,883,844 $1,306,640 112.5 47.1 

Total PP. .......... 226,020 182,095 111,416 102.9 24.1 
Steam engines: 

Number ........ 300 301 262 —14.6 2.8 

FAD. Sede Raced? 199 50 177,721 108,451 $4.4 12.5 
iter nal-combustion engines: 

Number ...... 177 22 # DR aa AENG 

Di. ose peru E 7,415 2,475 963 670.0 200.4 
Water wheels: : 

Number ........ 12 5 Dhue. «ane 

FAW 26o0ee5 Shea s 18,665 1.907 2.002 832.5 881.5 

Kilowiett capacity of 
dvnamos ......... 166,813 122,786 68,467 143.6 33. 

Output of stations 
kwehr. o........... 266,131,159 232,828,763 147,328,446 80.8 14.4 

Stationary motors served: 

Number .........- 10,710 15,429 8,923 20.0 —S08 
HD: cows ice oe aig iar te 174,861 116,971 54,111 223.2 49.5 
Number of street lamps: f 

ATO fia tia aN 4,410 6.687 Sa aa —î4.] 
Incandescent, etc. 30,979 16.719 EEEE TEA 79.9 


1A minus sign (—) denoies decrease; percentages omitted 
where base is less than 100. “Exclusive of $1,665,408 in 1917 and 
$551.422 in 1912, reported by street and electric railway com- 
panies as income from sale of electric current. *Not available. 


The actual number of new stations added in Texas 
since 1912 was 62, of which 58 were commercial and 
4 municipal; but, as the result of a number of com- 
binations in the commercial systems and other changes, 
a net increase of only one establishment is shown. 

CENTRAL-STATION STATISTICS FOR TEXAS. 


Per cent 
of increase! 
1907 1912 
to to 
1917. 1912. 1907. 1917. 1917. 
Number of estab- 
ments .......... 204 253 218 16.5 4 
Commercial ...... 230 235 209 10.0 —2?2.) 
Municipal ....... 24 18 G puea ere 
Income? .........06. $10,232,709 $6,783,972 $3,792,203 169.8 50,8 
Electric service ..$10,000,025 $6,654,616 $3.668,722 172.6 50.2 
All other ........ $ 232.684 $ 129,356 $ 123,481 88.4 79.4 
Total expenses, in- 
cluding salaries and 
WAPOCS coc eee eee eee $ 8,211,360 $4,924,093 $3,096,436 165.2 66.8 
Number of persons 
employed ...... 2.631 2.021 1,275 98B  2A2 
Salaries and wages.$ 1.968.123 $1,348.966 $ 789,219 149.4 45.9 
Total hp. sssetaceaws 184.829 126,616 71,914 .157.0 46.40 
Steam engines: 
Number ........ 311 385 339 —8 3 —1%.2 
Th ce ha koe hates 156,782 113,611 66.094 137.2 38.0 
Internal-combustion engines: 
Number ........ 214 99 T coarscy RE 
HD “44925554 bees 24,714 9,502 3,098 70S.2 169.1 
Water wheels: 
Number ......2. 26 18 Doe, E cada 
He'e Sinn eles 3.353 3,503 2,762 21.4 --4.5 
Kilowatt cavacity of l 
dynamoS ......6. 133,917 84,564 48,558 175.8 58.4 
Output of station, 
kw-hr. sirrerssasa 317,581,985 149.008,819 75,829,108 318.8 113.2 
Stationary motors sei ved: 
Number .........- 15,334 8.4145 4,223 263. SES 
Hp fp Geena Seatac 162,477 50.869 18,634 777.3 8214 
Number of street lamps: 
AKC: siren kekahan 59649 5,504 nT ee 12 
Incandescent, etc. 20,981 9,567 3 senas J193 


iA minus sign (—) denotes decrease: percentages are omitted 
where base is less than 100. ?Exclusive of $1,967.667 in 1917 and 
$568,641 in 1912, reported by street and electric railway com- 
panies as income from sale of electrice current. SNot available. 
Large increases are shown by the Wisconsin cen- 
tral stations in substantially all items for both five- 
year periods covered by the table, but the increases 
from 1912 to 1917 are, in most cases, greater in abso- 
lute amount, although smaller as measured by per- 


centages than these fer the preceding five vears. 
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CENTRAL-STATION STATISTICS FOR WISCONSIN. 


Per cent 
of increase.? 
1907 1912 
to to 
1917. 1912. 1907. 1917. 1917. 
Number of estab- 

‘EMTS, pecieme orh 269 251 206 30.6 7.2 
Commercial ...... 171 1:3 142 20.4 —1.2 
Munieipal ........ 9S 7s OF anser Sega 

Income? .........eee $11,923,367 $6,274,589 $2,278,637 423.3 90.9 
Electric service ..$11,594,068 $5,955,194 $2,127,080 445.1 94.7 
All other ......... $ 329,299 $ 319,395 $ 151,557 117.3 3.1 

Total expenses, in- 
cluding salaries and 
WACES coc cc cece ces $ 9,715,528 $5,321,258 $1,969,142 393.4 82.6 

Nuniber of persons 

employed ....... 2,719 1.921 867 213.6 41.5 
Saiaries and wages.$ 2,475.971 $1,227,013 $ 541,049 357.6 101.8 

Total hD. asin bed aad 368,211 146,411 55,589 525.3 153.2 
Steam engines: 

Number ........ 262 272 247 6.1 —3.7 

BLD? eanne aea eah 219,534 72.145 57,509 480.6 204.3 
Internal-combustion engines: 

Number ........ 92 46 22. toes esac 

HDs 25560 ob eden 4,622 4,500 2,079 122.3 2.7 
Water wheels: 

Number ........ 231 176 140 65.0 31.2 

a E E E 144,055 68,766 19.001 658.1 109.5 

Kilowatt capacity of 
d¥namos ....-.... 252,646 98,839 40,711 520.6 155.6 

output of station, 
| Ci! | | eee 017,539,925 215,402,974 52,546,210 884.9 140.3 

Stationary motors served: 

Number 66-366 Sy45 10,428 6.699 2.366 340.7 55.7 
Hp. .adpisiewdatawcx 87,230 12,020 17,995 384.7 20.3 

Number of street lamps: 

Sg Gaur a Cee OPEET 7,305 9,187 ee re —20.5 
Incandescent, etc. 25,783 10,888 2 136.8 


1A minus sign (—) denotes decrease: percentages are omitted 
Where base is less than 100. “Exclusive of $892,146 in 1917 and 
$615,694 in 1912, reported by street and electric railway com- 
panies as income from sale of electric current. %Not available. 


Although steam supplied the greater part of the 
primary power at each of the three censuses for South 
Dakota, for which figures are given, there was a pro- 
nounced increase in the amount of power derived 
from internal-combustion engines. 

CENTRAL-STATION STATISTICS FOR SOUTH DAKOTA. 


Per cent 
of increase.‘ 
1907 1912 
to to 
1917. 1912, 1907. 1917. 1917. 
Number of estab- 
lixhments ...... 130 Ta 37 Bos 
Commercial ...... 95 64 29 ees 
Municipal ........ 35 13 E is 
[necme? ........000. $2,050,067 $1,162,522 $513,682 299.1 76.3 
Electric service... $1,885,697 $1,095,922 $492,767 282.7 72.1 
-All other. ......... $154,370 $66,600 $20,915 685.9 146.8 
otal expenses, in- 
eluding salaries 
and wages........ $1,733,635 $965,763 $433,841 299.6 79.5 
Number of persons 
employed ...... 446 338 169 163.9 32.0 
Salaries and wages $408.67 $264,159 $127,143 221.4 54.7 
Total Ap. eenasiciass 32,176 27,748 12,984 147.8 16.0 
Steam engines: . 
Number ........ 55 50 Bee. aoaaa aa 
HP. -xhGudeses 15,500 16,003 10,251 54.1 —1.3 
Internal-combustion engines: i 
Number ........ 178 S6 10: Giese cone 
Hp- aeaoe ewi 10,006 4,832 528 1795.1 107.1 
Water wheels: 
Number ........ 11 15 E T ETT 
HD cee este tia 6,370 6,913 2,205 188.9 —7.9 
Kw. capacity of dy- 
Roca ise 5s edie ? : 24,248 20,032 10,046 141.4 21.0 
Output of stations, 
kw-hr. seseun ieee 31,810,487 24,703,754 13,615,015 133.6 28.8 
Stationary motors served: 
Number .......... 3,143 1,394 279 1026.5 125.5 
Fie ioe kore s tears 19,673 13,619 3,649 439.1 44.4 
Number of street lamps: Z 
ATC oe Siew wish oS oa 386 904 s e... 7.3 
Incandescent, etc. 7,558 4,382 8 72.5 


1.4 minus sign (—) denotes decrease; percentages omitted 
where base is less than 100. ?Exclusive of $49 in 1917, reported 
iv street and electric railway companies as income from sale 
of clectric current. Not available. 


COMBINED CENTRAL-STATION REPORT 
FOR UNITED STATES. | 


Census Bureau’s Summary of State Reports Shows De- 
cided Increases in Industry Throughout Country. 


According to a report about to be issued by Direc- 
tor Sam L. Rogers, of the Bureau of the Census, 
Department of Commerce. the electric light and power 
stations in the United States during the vear 1917 
generated more than 25 billion kw-hr. of electric 


energy, producing an income of more than a half 
billion dollars, and gave employment to more than 
100,000 persons, whose salaries and wages aggregated 
nearly $100,000,000. The output in 1917 was more 
than double that for 1912 and more than quadruple 
the output for 1907. 

This report which summarizes the individual state 
reports that have been published in previous issues of 
the ELecrrica. Review, was prepared under the 
supervision of Eugene F. Hartley, chief statistician 
for manufacturers and covers both commercial and 
municipal plants, but does not cover electric plants 
operated by factories, hotels, etc., which generate cur- 
rent for their own consumption; plants operated by 
the Federal Government and state institutions: nor 
plants that were idle or in course of construction. 

The figures show great strides in the industry dur- 
ing both of the five-year periods 1907-12 and IQ12-17. 
The output of electric energy by the light and power 
stations increased at a considerably greater rate, and 
their expenses at a slightly greater rate, than their 
income; and the rate of increase in the number of 
persons employed was much smaller, particularly dur- 
ing the later five-year period, than that in the amount 
of business done. The total number of establishments 
increased from 5221 in 1912 to 6541 in 1917, the latter 
comprising 4224 commercial and 2317 municipal estab- 
lishments. The increase indicated by these figures is 
somewhat misleading, since 2296 new establishments 
came into existence between 1912 and 1917, but as a 
result of combinations and other changes, the net 
increase was only 1320, comprising 565 commercial 
and 755 municipal stations. 

The total income of the stations in 1917, of which 
95.3% represented electric service, amounted to $526.- 
€86,408, an increase of 74.3% as compared with I9I2 
and of 200% as compared with 1907. The total ex- 
penses were $427,136,049, or 82.1% more than in 1912 
and 218.3% more than in 1907. The employees of 
the light and power stations numbered 105,546, an 
increase of 33% over 1912 and of 121.6% over 1907 ; 
and their salaries and wages aggregated $95,239,954. 
an increase of 55.7% as compared with I912 and of- 
168.9% over 1907. | 
CENTRAL-STATION STATISTICS FOR UNITED STATES. 


Per cent 
of increase.! 
1907 1912 
to to 
7 1917. 1912. 1907. 1917. 1917. 
Number of es- 
lishments .. 6.541 5,221 4,714 38.8 25.3 
Commercial .. 4,2214 3,659 3,462 220 15.4 
Municipal ... 2.317 1,562 1,252 85.1 49.3 
Income ........ $526,886,.408 $302,273,398 $175,642,338 200.0 74.3 
Electric serv- 
CO ns ey wa 502,100,346 $287,138,657 $169,614,691 196.0 74.9 
All other .... 24,786,062 $ 15,134,741 $ 6,027,647 311.2 63.8 


Total expenses, 

including sal- , 

ariesand wages $427,136,049 $224,577,277 $134,196,911 218.3 82.1 
Number of per- 


sons employed 105,546 79,335 47,632 121.6 33.9 
Salaries and 
l wages ..... $ 95,239,954 $ 61.161.941 $ 35,420,324 168.9 55.7 
Total hp. ...... 12,837,998 7,530,044 4,098,188 213.7 70.8 
Steam engines: 
Number ... 7,464 7,847 8,054 —7.3 -—4.9 
ds 6 ee ere 8,389,389 4,949,778 2,693.273 211.5 69.5 
Internal-combustion engines: 
Number ... 2.946 1,116 463 536.3 164.0 
Do deities 217,186 131,035 55,828 289.0 95.6 
Water wheels: 
Number ... 3,357 2.939 2,481 35.3 14.2 
HD. naaeaaa 4.251.423 2,469,231 1,349,087 215.1 72.2 
Kw. capacity of l 
dynamos ..... 9,001,872 5,165,439 2,709,225 232.2 74.3 
Output of stations, 
kw-hr. ....... 25,438,611,417 11,569,109, 885 5,862,276,737 333.9 119.9 
Stationary motors served: 
Number ..... 554,817 435.473 167,184 231.9 


9 
Hp. sactaeoss 9.216,323 4,130,619 1,649,026 458.9 123. 
Number of street lamps: 


ATO ck oak bigs 256,838 348,643 Fle sete anatase 26.3 
Incandescent, 
Ete wruise iis 1,289,382 681,957 bale oat chats 103.7 


1A minus sign }(—)denotessdecrease. 2Not available. 
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The Business Situation 


NYONE could have predicted 6 months or a vear 
A ago almost the exact conditions that exist today. 

We have all had fair warning of the present 
“period of reconstruction.” It is utterly impossible 
to change from a strenuous war program to a peace 
basis in a few weeks or even in a few months. Just 
as it took months to develop our industrial war ma- 
chine so will it take months to get back to a pre-war 
basis but a great deal can be done to shorten the period 
of uncertainty if we all do our share. 

Much of the uncertainty today, much of the hesi- 
tancy that is holding up necessary work is a condition 
of the mind and what is most needed is unadulterated 
optimism. 


Applying Vector Analysis in Design 
ECTOR analysis has long been taught students 

V of alternating-current phenomena who have em- 
ploved it in working out classroom or examina- 

tion problems and then proceeded to forget all about 


it. It has been applied in the solution of new theoreti- 


cal relations to a considerable extent. 

In this issue we publish the last part of an article 
ty Mr. Millard C. Spencer on the design of radio 
transmitters. Aside from this subject becoming of 
increasing interest due to the rapid developments in 
radio work, the author presents a splendid example of 
the practical application of vector analysis for pre- 
determining and checking various features of design. 
There seems to be ample opportunity for using the 
vector diagram in simplifying the design of other 
apparatus and thus save much of the time and tedious 
labor involved in the cut-and-try method. 


Relieving War-Time Utility Rates 


EAR on the part of the public that the increased 
F rates for utility service made necessary by war- 

time prices for fuel, labor and other essentials 
would become permanent is being dispelled by recent 
orders of some state public service commissions that 
had granted the rate increases only during the war 
emergency. A case in point is the order of the Board 
of Public Utility Commissioners of New Jersey which 
had permitted street-car fares to be raised to 7 cents 
up to April 1, 1919. The Commission has just denied 
further extension of this time limit and, holding that 
the emergency is passing, has ordered a 6-cent fare to 
be put into effect. This shows that the interests of 
the public are being looked after and anxiety on this 
matter is entirely groundless. 


Central-Station New Business 


ESUMPTION of sales activities by central-sta- 
R tion companies is an encouraging sign of the 

times. Spring house-wiring campaigns are al- 
ready in progress in many communities and in a con- 
siderable number of companies power-sales work is 
also being resumed. 

The “Electrify Your Home” campaign of the So- 
ciety for Electrical Development is a most timely 
cffort that should be of the greatest value in putting 
the electrical industry back on a pre-war basis. It 
deserves hearty support by the entire industry. 


Electrical Development in England 


EVERAL branches of the electrical industry in 
S England have joined in the formation of the Elec- 

trical Development Association, whose aims, scope 
and work, as reported on another page in this issue. 
are planned to be very similar to those of our own 
well-established and useful Society for Electrical De- 
velopment. The restrictions of the war having. been 
removed, our British friends see that active stimula- 
tion of electrical business is necessary in order to load 
up supply systems, fill manufacturing plants with 
orders and find renewed installation work. 

Thus the principle of co-operation and co-ordina- 
tion of effort in the electrical industry is receiving 
international recognition, which should encourage 
those of our friends that have for these many vears 
done so much to make the various electrical interests 
pull together for everything electrical and to teach the 
public to “Do It Electrically.” 


Science Shortening Hours of Work 


N AWN interview in London a few days ago the 
I well-known wireless wizard Marconi is reported 
as saying that he looked forward to scientific 
developments continuing to relieve the burden of work 
so that we may in the future be able to accomplish a 
day’s work in three hours and therefore have much 
more time available for culture and recreation. 
While few of us may be ready to predict so short 
a working day, the tendency is undoubtedly in this 
direction. Only a few generations ago 12 to 14 hours 
was not an uncommon day’s work. We are leaving 
the 10-hour day and in but a short time 8 hours will 
be practically universal. Science and invention have 
done more to make this possible than agitation. Elec- 
tricity is doing its share to relieve drudgery. In some 
places 6 hours is proposed as the working day. But 
a sudden drop to 6 hours cannot be advocated bv 
thoughtful persons ,as\a sensible measure just now. 


April 4, 1919. 


A Department-Store Electric Baking 


Installation 


HE electric baking installation described else- 
where in this issue possesses a number of inter- 
esting features. From the engineering aspect 

the installation is pretty much like other installations. 
However, there is another important aspect, namely, 
the publicity aspect. 

The department store where the three electric ovens 
are installed, in full view of the clientele, is one of 
Chicago's leading stores. The patronage—the people 
coming and going through the store during a vear— 
reaches into the millions, and a considerable percentage 
of these will be brought into contact to some extent 
with the bakery where things are done electrically and 
a large output is turned out wholesomely in a relatively 
small area. . 

The electric ovens have received considerable pub- 
licity through the medium of the daily papers. The 
department store has featured the installation in a pop- 
ular way. discussing the installation from the sanitary 
and culinary aspects. These advertisements have been 
illustrated with various forms of cakes and good 
things to eat that are baked electrically. The ovens 
and their products have attracted the attention of the 
public, and a large increase in the sale of confectionery 
and bakery goods has resulted. 

There is one matter that the central stations can 
well afford to bear in mind in connection with the sup- 
ply of service to local installations of special interest. 
Capitalize the local interest to further fhe interests of 
electric service. If attention and favorable comment 
can be obtained about the bakery goods from a large 
electric oven, make the most of it. If a large and 
famed restaurant, cafeteria or club cooks electrically, 
tell people about it, both the patrons and the public 
en masse. Make the most of it. 

Once before in an editorial we said that large-scale 
electric cooking would help the smaller class of resi- 
dence and home cooking. While this statement re- 
ferred more specifically to those territories lacking a 
cooking rate, the statement is true insofar as the 
advertising feature of the large installation surpasses 
the small installation. The advertising carried on by 
Rothschild & Co. and the publicity they receive 
through personal contact patronage, their employes 
and their customers cannot fail to create greater inter- 
est and probably give a very real impetus to electric 
cooking and baking in Chicago. 

The load comprised by the Rothschild installation 
has a satisfactory load-factor, considerably higher 
than that of any residence; likewise, the monthly en- 
ergy consumption of this one installation is in excess 


of a good many average residences. Whether viewed. 


as a revenue producer, as a load builder or as an adver- 
tising medium, the large-scale electric cooking and 
baking installation is worth going after and well worth 
advertising once it is in service. 
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Publicity to Meet Attacks on Utility 


Regulating Commissions 
Roo of public utilities by state com- 


missions has made rapid strides in the last 

dozen years in nearly all sections of the coun- 
try. Careful students of the relations between the 
public and the public utility companies realize that 
regulation by the commissions which have been set up 
in nearly all the states is a vast improvement on the 
inconsistent, unsystematic, haphazard and in many 


-cases inequitable control of public utilities formerly 


exercised by various municipalities. The steady 
growth of regulation by commissions, provided with 
nonpartisan staffs of engineers, inspectors and ac- 
countants to make expert studies of the utility and of 
its service before orders affecting it are issued, has 
been due chiefly to the fairness and wisdom of this 
system of control, which has generally been acknowl- 
edged even by the staunch advocates of so-called 
“home rule” of utilities. 

Another factor contributing to the growing popu- 
larity of this newer method of control has been the 
fairly steady decrease in cost of most utility service 
for a long period of years prior to our becoming in- 
volved in the war, this decrease in cost being generally 
made more uniform for various classes of utility 
patrons and in many instances accelerated by the ac- 
tion of the commissions. In fact, the public has in 
large measure come to look upon the commissions as 
mediums established primarily for securing lower 
rates. 

Last year, however, the rapidly mounting costs of 
labor, fuel and other operating charges offset special 
war-time economies and compelled a large number of 
utilities to seek higher rates as the only means for 
escaping financial disaster or serious deterioration of 
service. President Wilson and then Secretary of the 
Treasury McAdoo urged prompt consideration of the 
utilities’ requests so that their rendering of highly 
valuable war service be not impaired. The commis- 
sions gave careful consideration to the petitions and in 
many instances granted the relief sought through 
higher rates usually limited for the period of the war 
or the continuance of the abnormally high level of 
operating costs. 

While usually these increased rates were cheer- 
fully accepted by the public. in some few cases they 
aroused opposition, often stimulated by local poli- 
ticians, and the popularity of commission control began 
to waver. The primary reason back of this developing 
coolness toward the commissions in some states was 
the failure of the public to grasp the full significance 
of commission regulation and this in turn was due 
largely to the fact that its principles were seldom ex- 
plained to the public. Evidently, greater publicity of 
the aims and powers of the commissions. how thev 
conducted their work and what they had accomplished 
would have shown that the commissions were obligated 
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to raise rates when necessary as well as to lower them 
when possible. 

A typical case of attacks on commission control 
due to these various related causes is being witnessed 
in Illinois, in the Legislature of which there are now 
pending several bills nearly all of which aim to curtail 
or even to abolish the jurisdiction of the State Public 
Utilities Commission. The “home rule” agitation was 
revived in several cities, largely as a well-tried and 
apparently popular political campaign bait in the 
municipal elections held this week. In Chicago, for 
instance, each of the candidates for mayor had a 
“home rule’ plank in his platform and freely dis- 
cussed gas and traction utility questions that were 
clearly in the province of the State Utilities Commis- 
sion to investigate and settle. What had been and 
was being done on these matters by the Commission 
was not widely known among the citizens, although 
their interests were being carefully safeguarded by 
that body. The need for more widespread publicity, 
dignified and clarifying, became quite apparent. 

Before a meeting of engineers on last Monday, 
Mr. B. H. Peck, electrical engineer of the Commission, 
presented some very interesting facts on how the 
Commission works and what it has been able to accom- 
plish in the first four years of its existence in spite of 
many handicaps during this initial period. As reported 
elsewhere in this issue, the Commission has effected 
savings to utility customers through rate reductions 
amounting to nearly $6,000,000 and this total was not 
materially affected by the relatively few increases 
granted last year. These and other important facts 
about the Commission should be made better known to 
the citizens of the state as well as their representatives 
in the Legislature. The annual and special reports of 
the Commission of course are available, but the public 
has little time to dig into voluminous reports for sim- 
ple statements of what is being done by the Commis- 
sion. With more general knowledge of its work we 
shall see less attacks upon the Commission and less 
likelihood of utility questions being thrown back into 
the arena of city politics to furnish convenient issues 
tor vote-seeking candidates for office. 


Telegraph Rates and Car Fares 


OSTMASTER-GENERAL BURLESON has 
p ordered a 20% increase in telegraph rates on all 

telegrams with the exception of practically only 
newspaper dispatches. The reason for the increase 
is to provide more revenue to meet higher wages of 
telegraphers and other increased operating expenses 
since the Government took over the lines. Obviously, 
the rate increases are absolutely necessary to prevent 
the telegraph system going into bankruptcy while in 
the Government’s hands. In this way the history of 
the Railroad Administration is being repeated. Gov- 
ernment operation is producing certain economies that 
are much more than offset by the higher labor costs. 
The public has nothing to say in the matter, however: 
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all it can do is to accept Mr. Burleson’s candid explan- 
ation and pay the higher rates as cheerfully as 
possible. It is estimated that about $16,000,000 will 
be added to the country’s telegraph tolls annually by 
this simple order, which was issued without holding 
hearings where the interests of the telegraph users 
could be presented, in striking contrast to the pro- 
cedure of the state public service commissions 

How different is the situation with respect to an- 
other class of utility service! Nearly all our street-rail- 
way companies have had similar increased operating 
expenses to meet, but has it been as easy to pass on part 
of the burden to their patrons? Many companies, it 1s 
true, have received more or less temporary relief where 
fair-minded utility commissions could be appealed to. 
But a great number are still on the verge of financial 
disaster because in many states the commissions are 
without power to change franchise rates-and the public 
will not cheerfully submit to higher fares as long as 
there is hope of balking the utility corporations. In- 
creased rates are no less urgent whether Uncle Sam 
operates the utilities or the companies continue to do 
so. Cannot this fact be brought to the public's notice? 


—— 


Foreign Investments to Increase Exports 


T A RECENT meeting in London, a banker in 
A discussing British post and pre-war trade em- 

phasized the importance of financing foreign en- 
terprises and the extent to which such financing 
enables the companies to increase their home exports. 
Few people realize, perhaps, the extent to which Brit- 
ish-owned companies in foreign lands are responsible 
for her large export trade. Speaking further, this 
speaker said: 

“Finance and industry should go hand in hand, and 
manufacturers should so strengthen themselves, as 
they are doing, that they can bear their part in these 
over-sea contracts. I am glad to see combinations 
among manufacturers resulting in the ability to supply 
complete installations of electric enterprises. If this 
were followed up by the formation of a company to 
take the securities resulting from such new projects— 
just as the General Electric Co. of America (which 
has a capital of over $100,000,000) formed the Elec- 
tric Bond & Share Co., having a capital of over S15.- 
000,000—a_. further advance would be made in the 
direction of practical results. The British Trade Cor- 
poration will doubtless fill a useful role in this direc- 
tion. If we fail to continue expanding our over-sea 
industrial possessions, America will take our place and 
industry at home will languish.” 

The above remarks are timely and sound. Vast 
foreign markets are opening up for development. 
American capital can hasten such developments, and 
in bringing them about create a demand for American- 
made goods and promote the introduction of American 
ways. There is work for our men and our factories 
abroad as well as at home. If our foreign efforts 
flourish, things will not languish-at home. 
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Week’s Events 
E 


Wisconsin Electrical Convention Held—IllinoisUtili tiesCom- 
mission Endorsed — Electrical Safety Conference Formed 


PRELIMINARY PROGRAM FOR NATIONAL 
CONVENTION OF ELECTRICAL 
CONTRACTORS. 


Important Topics to Be Discussed at Milwaukee Meeting 
July 16-18—Outing at Waukesha Beach. 


Preliminary arrangements for the coming annual 
convention of the National Association of Electrical 
Contractors and Dealers have been completed, and 
are being announced by W. H. Morton, general man- 
ager. The convention will be held in Milwaukee, Wis., 
and the Executive Committee of the National Associ- 
ation will meet in that city on July 14 and 15, while the 
convention meetings will be July 16,17 and 18. ` 

The headquarters of the association will be at the 
Hotel Pfister, and meetings of the Executive Commit- 
tee will be held at this hotel. The general meeting of 
the convention will be at the Auditorium in Milwau- 
kee, excepting on Thursday, when the meeting will be 
at Waukesha Beach. a pleasant summer resort 18 
miles from Milwaukee. 

The tentative program of the convention is as fol- 
lows, but, of course, may be subject to some modifi- 
cations: 

July 14—Meeting of the National Excutive Com- 
mittee at the Hotel Pfister at 10 a. m. and 2 p. m. 
Registration bureau for the convention opens at Hotel 
Pfister at 4 p. m. on this day, and will be open for the 
rest of the week. 

July 15—Meeting of National Executive Commit- 
tee at Hotel Pfister at 10 a. m. and 2 p. m. 

July 16—Convention opens at the Auditorium at 
10 a.m. The opening address will be delivered by a 
representative of the Wisconsin State Association and 
an address of welcome by the governor of the State. 
Response will be made by the chairman of the Na- 
tional Association, W. Creighton Peet, of New York 
City. This will be followed by an address on co-oper- 
ation. speaker to be selected. 

Meeting at 2 p. m.—Lecture on the standard cost 
accounting system, illustrated by lantern slides. Ad- 
dress on estimating methods, also illustrated by lantern 
shides. 

At 9 p. m. of this day the annual reception and 
dance will be held at the Hotel Pfister, in the large 
ball room on top floor. 

July 17—All those attending the convention will 
be taken bv special cars to Waukesha Beach and a 
regular session of the convention will be held at 10:30 
a. m. at which there will be an address by W. L. Good- 
win, also an address on the general business conditions 
by a speaker to be selected. 

Luncheon will be served at Waukesha Beach, and 
the afternoon devoted to athletic and aquatic sports. 

July 18—Morning session at the Auditorium in 
Milwaukee; at this session the organization will be 
divided into sections, one discussing merchandising 
and fixture dealings, one discussing the handling of 


machinery repairs; one being a meeting of state and 
local secretaries for the purpose of discussing Associ- 


. ation work. 


Afternoon session at 2 p. m. in the Auditorium, 
which will be devoted to such matters as may be 
referred to the session by the Executive Committee. 

At 6:30 p. m. on this day the annual dinner of the 
association will be given at the Hotel Pfister. 

All of the indications point to this being the most 
successful convention that the organization has ever 
held. and the officers expect an extremely large 
attendance. 


WISCONSIN CENTRAL-STATION MEN 
HOLD ANNUAL CONVENTION. 


Many Interesting Papers Presented and Important Topics 
Discussed at Milwaukee Meeting. 


The Wisconsin Electrical Association held its 
annual convention at the Hotel Pfister, Milwaukee. 
March 26 and 27. As was stated in the announcement, 
this meeting was held in conjunction with the Wiscon- 
sin Gas Association—the first day, Tuesday, being 
devoted to affairs of the latter association, Wednesday, 
to a joint meeting and Thursday to matters entirelv 
electrical. John St. John of the Madison Gas & Elec- 
tric Co.. Madison, Wis., president of both associations, 
presided during the entire session. Both associations 
were well represented at the convention at which 
numerous interesting papers were presented. 

One of the papers presented at the joint session 
was the “Value of the Quality of Service,” by John S. 
Allen, of the Railroad Commission of Wisconsin. In 
his paper, Mr. Allen brought out very clearly the 
value of good service to the public by utility companies 
and explained the influence which the rendering of 
such service has upon public service commissions and 
the public. Some time ago the Railroad Commission 
of Wisconsin formulated a set of “service rules” for 
public utilities which were drawn up in such a way 
that the quality of service being rendered could be 
determined mathematically in a rather satisfactory 
manner. While strict compliance of these rules is the 
basis for determining the utility’s percentage the result 
has broadened, since their introduction, in such a way 
that the actual conformity is determined more and 


more by the reflection found in the mind of the patron. 


Without discounting in any way the importance of 
good voltage regulation, gas of a uniform b.t.u., etc., 
therefore, the quality of the service becomes an im- 
portant factor in the decisions of the Commission. In 
addition, the quality of service has a very important 
bearing on the volume of business, the number ot 
complaints and the settlement of these complaints. 

The good will of the public toward the utility com- 
pany is determined by two principal factors: namely. 
the historical attitude of the company toward the pub- 
lic, that is, the things that it mayjhave done in the past. 
and the attutuce of its presentiorganization toward the 
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public. The company's attitude is determined by its 
meter readers, complaint clerks, conductors and motor- 
men, new business solicitors, cashiers, telephone oper- 
ators and other employes, including the janitors, 
engineers and truck drivers. The attitude of these 
emploves toward the public is a reflection of the com- 
pany's attitude. 

The attitude of the public toward the company is 
directly a retlection of the attitude of the company 
toward the public. 

It is a well known principle that an organization 
renlects the mentality of its head and in no business 
is this so well exemplified as in that line of business 
which directly serves the public. 

In closing Mr. Allen quoted a modern version of 
the well-known lines from the Merchant of Venice 
as exemplifying the value of good service to the 
public utility. 

“The quality of service is not strain‘d, 

It droppeth as the gentle rain from Heaven 

Upon the place beneath; it is twice blest; 

It blesseth him that gives, and him that takes ;”’ 

Other speakers at this session were Chester Cory, 
of the Harris Trust & Savings Bank, Chicago, whose 
subject was “Public Utilities and Securities.” and 
George P. Hambrecht of the Industrial Commission 
of Wisconsin, who described the work of that 
commission. 

The first paper to be presented to the electrical 
section was entitled “Public Utilities Rendering Serv- 
ice to Industries” by N.-J. Whelan of the Wisconsin- 
Minnesota Power Co., Eau Claire, Wis. Mr. Whelan 
described the activities of the industrial department 
which was put into effect about three years ago by 
this company. This department devotes its efforts 
to the gathering of information for industries seeking 
suitable locations and endeavoring to have them locate 
in the territory supplied by the company. To date this 
department has been very successful in its work, 
several firms of considerable size having been induced 
to locate in its territory which have added a large load 
to the company’s lines. 

An interesting paper on the proper loading of dis- 
tribution transformers was presented by Frank A. 
Robbins, electrical engineer of the Superior Water, 
Light & Power Co., of Superior, Wis. Mr. Robbins’ 
` paper is presented substantially in full in another part 
of this issue. 

Following this, A. J. Goedjen, statistician for the 
Wisconsin Public Service Co., Milwaukee, Wis., pre- 
sented a comprehensive review of the policies of serv- 
ice extensions as laid down by state commissions. 
After reviewing a variety of extension rules developed 
and used by utilities in different sections of the coun- 
try, Mr. Goedjen stated that in his opinion the Indi- 
sna type of rule might well be applied to existing 
conditions in Wisconsin. This rule adopted by the 


Public Service Commission of Indiana briefly states . 


that the utility is required to furnish a customer with 
a free extension when the income for the first year is 
equal to one-half the direct cost of the extension. 
When the cost of the extension exceeds this, the 
utility may require a deposit of the additional cost, 
this deposit to be refunded as additional consumers 
are added to the extension, in amounts equaling the 
cost of the free extension to such customers for a 
period of ten years. When the utility is doubtful if 
the prospective business will ever pay a fair return 
the commission will make special exceptions. 

The advantages of this type of ruling are as 
follows: 
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1.—That every consumer may have a free extension in 
proportion to the estimated revenue. 

2—This free extension can be operated by the utility 
without loss. 

3.—The consumer takes the risk in that part of the 
investment not warranted by revenues at the begininng of 
the extension. 

4—The utility assumes additional investment in the line 
if within ten years other consymers are added to the line. 
This makes the original depositor finally sacrifice only that 
part of the entire investment in the line which is not war- 
ranted by the revenues from the line after ten years of 


development. 


5.—Adjustment in rates or variation in construction costs 
are automatically included in the calculation. 

6.—Utility’s capital account will not be likely to be over- 
loaded by unprofitable investments. 

Among the other interesting addresses were de- 
scriptions of high-tension outdoor substations and 
switching equipment by Alfred Alsaker of Chicago, 
HL, and the new safety cars by H. L. Andrews, of the 
General Electric Co., Schenectady, N. Y. Dr. Morton 
G. Llovd, electrical engineer of the Bureau of Stand- 
ards, described the revision of the Safety Code now 
teing made. J. B. Sanborn, of Madison, Wis., ex- 
plained the intent of several bills which are at present 
before the state legislature and their bearing on public 
utilities. 

During the course of the meeting W. L. Goodwin, 
author of the “Goodwin Plan” for electrical contrac- 
tors and dealers, addressed the members as spokesman 
for the Wisconsin State Association of Electrical Con- 
tractors and Dealers, urging their co-operation with 
that Association. Due to a combination of unfor- 
tunate circumstances the value, strength and intentions 
of the contractor-dealer organization had been mis- 
understood by the members of the Wisconsin Elec- 
trical Association, who had been apparently rebutfed 
in former attempts at co-operation. After Mr. Good- 
win’s explanation of the aims of the contractor- 
dealers’ association, however, the members of the Wis- 
consin F:lectrical Association appointed a committee to 
co-operate with the other association which may be 
expected to solve many of the problems which con- 
front both organizations. 

In order to increase the value of the Association 
to those members who are primarily interested in elec- 
tric railway operation, a separate section was formed 
to be composed of these members. This section will 
have its own officers and will hold separate sessions at 
the meetings. However, the meetings will be held in 
conjunction with each other as formerly. 

The election of officers resulted in the following 
being chosen to conduct the affairs of the Association 
for the coming year: President, Raymond H. Smith. 
vice-president and manager of the Eastern Wisconsin 
Electric Co., Sheboygan; first vice-president, W. C. 
Lounsbury, ‘general superintendent of the Superior 
Water, Light & Power Co., Superior; second vice- 
president, A. K. Ellis, general superintendent of the 
Wisconsin Traction, Light, Heat & Power Co., Apple- 
ton; third vice-president, L. R. Boisen, vice-president 
of the Ashland Light, Power & Street Railw av Co., 
Ashland. J. P. Pulliam of Milwaukee was re-elected 
to the combined offices of secretary and treasurer. 


ELECTRIC CLUB OF CHICAGO ENDORSES 
UTILITY COMMISSIONS. 


The following self- -explanatory resolution was 
adopted at the March 27 meeting of the Electric Club 
of Chicago: 

Iy "hereas. an effort.is being made to abolish the 
lllimois Public Utilities, Commission, or to amend the 
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law so as to limit the jurisdiction of said commis- 
sion, and 

“Whereas, the Illinois Public Utilities Commission 
has demonstrated that the regulation of public utilities 
is a beneficial state or national governmental func- 
tion, and 

“Whereas, the control of privately owned public 
utilities by local municipal governments has not proved 
successful generally, and is subject to objectionable 
and harmful political manipulation ; 

“Therefore, be it Resolved, that the Electric Club 
of Chicago, in meeting assembled, hereby endorses the 
fundamental principle of controlling public utilities by 
a state commission, and hereby opposes the proposed 
amendments of the act which established that board, 
which amendments are intended to empower any local 
municipality to withdraw regulation of public utilities 
operating within its territory from the control and 
supervision of the State Department of Trade and 
Commerce and the Public Utilities Commission of 
said department, and substitute therefor a direct con- 
trol by the local municipality, and further 

“Be it Resolved, that a copy of these resolutions 
be forwarded to the several representatives and sen- 
ators from this district, and to Governor Lowden.” 


ILLINOIS LEGISLATIVE MATTERS INTER- 
ESTING TO CHICAGO ENGINEERS. 


Western Society of Engineers Holds Meeting to Seek 
Information on and Discuss Pertinent Legislation. 


Another meeting somewhat out of the ordinary 
technical engineering meetings was held by the West- 
ern Society of Engineers in Chicago March 31. It 
was called by the Public Affairs Committee of the 
organization to inform engineers regarding pending 
bills before the Illinois Legislature and also to discuss 
their merits. In opening the meeting, President A. S. 
Baldwin said the average engineer has not been deeply 
interested in public affairs, which may have been due 
to the fact that in his early career he is frequently 
shifting his sphere of work and does not have time 
and opportunity enough to become interested in the 
local affairs of the community in which he temporarily 
resides. It was felt that on account of the peculiar 
training of the engineer he should be in a good posi- 
tion to discuss at least such legislation as has a bearing 
on technical matters. 

Secretary E. S. Nethercut briefly reviewed the 
most important bills of technical interest before the 
Illinois Legislature. One of these deals with the con- 
struction of a waterway between Lockport and Utica, 
IN. The initial depth of the earth sections is to be 
8 ft., and of the rock sections, to ft. It is expected 
that $20,000,000 will be expended for the construction 
of this canal, part of which will utilize portions of 
the Desplaines and Illinois rivers. Several bills are 
pending relative to better civic administration, hous- 
ing and zoning. There are also a number of bills 
regarding the Illinois Public Utilities Commission, 
most of which aim to restrict or entirely cancel its 
authority. Other bills have to do with the revision 
of the law for licensing structural engineers. 

James J. Barbour, state senator from the sixth 
district, gave a review of the conditions in the Legis- 
lature. About 300 bills were now pending in the Sen- 
ate and some 400 in the House. He explained the 
crdinarv procedure in the enactment of laws and felt 
that instead of meeting every two vears it would be 
much better for the Legislature to meet only once in 
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10 years. He spoke of the activities of the various 
lobbying groups that are present during every legisla- 
tive session and the extremes to which some of them 
go in trving to force their pet measures through. He 
discussed in some detail the pending housing bill and 
showed that while it affected Chicago chiefly, it and 
many other measures affecting the city were drawn by 
representatives from small communities who evidently 
felt they knew more about improvement in the govern- 
ment and civic affairs of the great city than its resi- 
dents themselves. Douglas Sutherland, secretary of 
the Civic Federation of Chicago, gave a brief review 
of the bills aiming to secure greater economy in city 
elections and in the general conduct of city affairs. 

In view of several bills affecting the Public Utili- 
ties Commission of Illinois, B. H. Peck, electrical 
engineer of the Commission, gave a review of the 
work of this body since it was organized early in 1914. 
It consists of five members, each appointed for a term 
of four years. The Commission has three principal 
departments—engineering, accounting and railroad 
rates. The problems coming before the Commission 
are of several classes, the first dealing with rates. 
The law requires that rates must not be discriminatory, 
so that it is necessary to make a careful analysis of 
all rates that must be filed. Studies are also made of 
rates, on petition of the city, or of the customers of 
the utility, or they may be made at the request of the 
utility itself. The second class of problems deals with 
service, which must be adequate, sufficient and safe, 
in accordance with the requirements of the law. The 
third class deals with questions of capitalization, the 
Commission being obliged to approve all issues of util- 
ity stocks, bonds and other securities before such can 
be issued. The fourth class of problems deals with the 
review of contracts between utility companies and the 
fifth group requires the Commission to grant certifi- 
cates of convenience and necessity in case a new utility 
is to be given the right to give service in a community 
which either formerly had no such service, or in which 
existing service is found entirely inadequate or unsat- 
isfactory; this power is not conferred with respect to 
utrlities operated or owned by cities. 7 

Mr. Peck gave a general summary of interesting 
features in the Commission’s work. Soon after it was 
organized a general survey of rates was made and it 
was found the situation was very complex in this 
respect, especially in smaller cities, in which many 
flat rates and discriminatory rates were in vogue. In 
such communities also there were either no standards 
of service or else they were inadequate. The work 
of the Commission has consisted both.in the considera- 
tion of formal and informal complaints. The former 
require in many cases a very elaborate investigation 
of the situation, including a valuation of the property 
and numerous hearings; informal complaints are 
usually handled in a more expeditious manner, where 
the questions involved are not so important or can 
be readily determined without so elaborate an investi- 
gation. Service investigations and surveys were un- 
dertaken and have been continued. The Commission 
established standards for service for gas, electric, tele- 
nhone and water service. The delays involved in the 
conduct of many cases before the Commission were 
due to numerous causes, among these being the neces- 
sity for a complete valuation, study of the records and 
history of the utility, careful review of its system 
of rates, contracts, etc., all of which in case of a large 
utility involves a great deal of time, if painstaking 
and judicious action is torresult. 

Three differentzkinds ‘of rate problems have come 
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before the Commission. The first of these deals with 
the elimination of discrimination in rates, most of 
which was done on the Commission's own initiative; 
second was action on complaints, either of cities or 
private individuals, ete. The third was adjustment 
of rates due to developments in the rendering of public 
service, such as would result in lower cost and there- 
fore require a reduction in rates: among the latter 
were manv cases of rate reductions after the supply 
of power from the Keokuk dam on the Mississippi 
river was introduced into numerous adjoining Illinois 
cities. Other cases resulted from improvements in 
power-plant construction, due to use of more efficient 
steam turbines, improved processes of making gas, 
etc. Mr. Peck said that in the first four vears of the 
history of the Commission it had been the means of 
reducing the cost of service to customers to the extent 
of over $5,800,000, and during the last vear, when it 
was necessary to increase rates in certain cases to make 
up for the sudden increase in wages and other operat- 
ing costs, this net saving to the customers was not 
materially reduced below the figure given. In these 
four years the Commission handled over 8000 formal 
cases and about 3600 informal complaints; about 1500 
service inspections were made. Mr. Peck stated that 
the effect of the war was first noticed during 1917, 
when the increase in costs compelled several utilities 
to file applications for increases in rates. Last year 
in the first seven months 1075 schedules were filed as 
to electric rates alone, most of which sought rate 
increases. Mr. Peck also referred to the specific re- 
quests of former Secretary of the Treasury McAdoo 
and of President Wilson that utility commissions give 
fair consideration to utilities because of the urgency 
of maintaining their service unimpaired. In meeting 
this manifest war emergency the Commission adopted 
a somewhat abbreviated rate procedure in order to 
make valuations in a simpler manner, so as to hasten 
and cheapen the investigation. No radical changes in 
the system of rates were made and where rate in- 
creases were allowed they were only for the period 
cf the war. 


The secretary of the Illinois Chapter of the Amer- 


ican Institute of Architects then discussed in consider- 
able detail the proposed zoning bill, many of the 
absurd provisions of which he pointed out. R. F. 
Schuchardt. chairman of the Public Affairs Commit- 
tee, stated that it was the aim of his committee to have 
enginecrs take a keener interest in topics that concern 
them in public matters, both as engineers and as citi- 
zens, and it is hoped to hold more meetings of this 
kind to discuss pending and proposed legislation. 


FORMATION OF ELECTRICAL SAFETY 
CONFERENCE. 


Representative Body to Promote Safety in Electrical 
Products, Safety Standards and Tests of Appliances, 
and Uniform Safety Codes. 


Acting upon a recommendation and suggestion 
from the Electrical Manufacturers’ Council, represent- 
ing the Electrical Manufacturers’ Club, the Electric 
Power Club and the Associated Manufacturers of 
Electrical Supphes, there has recently been organized 
a body knowneas the Electrical Safety Conference 
for the consideration of accident and safety questions 
relating to electrical manufacturers and products. The 
organizations co-operating for the formation of this 
Conference are the Associated Manufacturers of 
Flectrical Supplies, the Electric Power Club. Under- 
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writers’ Laboratories, the National Workmen's Com- 
pensation Service Bureau and the Bureau of Stan- 
dards, each of which is represented on the Conference 
by two members who have been appointed as follows: 

For the Associated Manufacturers of [Electrical 
Supplies—A. W. Berresford, Cutler-Hammer Manu- 
facturing Co.; S. L. Nicholson, Westinghouse Flec- 
tric & Manufacturing Co. 

For the Electric Power Club—A. H. Moore, Gen- 
eral Electric Co.; Clarence C. Collens, 2nd, Reliance 
Electric & Engineering Co., Cleveland, Ohio. 

For the Underwriters’ Laboratories—W. H. Mer- 
rill, 207 East Ohio street, Chicago, H.: Dana Pwerce, 
25 City Hall Place, New York City. 

For the Bureau of Standards—Morton G. T.lovd 
and E. B. Rosa, Bureau of Standards, Washing- 
ton, D. C. 

For the National Workmen’s Compensation Serv- 
ice Bureau—Albert W. Whitney and L. L. Hall. 45 
Park Row, New York City. 

The officers are: A. W. Berresford, chairman; A. 
W. Whitney, vice-chairman; Dana Pierce, secretary- 
treasurer. 

The objects of the Conference are stated as 
follows: 

To promote by co-operative effort the orderly. 
consistent and proper development of practice in elec- 
trical manufactures and installations with regard to 
accident hazards. 

To promote the development and adoption of 
safety standards for the construction and test of elec- 
trical appliances and for their application and instal- 
lation. 

To interpret and make uniform the application of 
electrical safety codes, both in regard to general 
principles and in regard to particular classes of 
appliances and systems. 

The active work of the Conference as between the 
different co-operating associations will be conducted 
by means of special committees appointed from time 
to time, which will report back through the Conference 
to the associations for the purpose of securing agree- 
ment and a uniformity of action. l 

The first subject undertaken by the Conference will 
be that of industrial controllers, on which a committee 
of which H. D. James, of the Westinghouse Electric 
& Manufacturing Co., is chairman, has recently been 
appointed. It is expected that at an early date other 
lines of investigation and discussion will be under- 
taken. 


LYNN SECTION, A. I. E. E, HEARS ABOUT 
RADIOTELEPHONY. 


Ernest F. W. Alexanderson Describes Development of 
His High-Frequency Radio System and Apparatus. 


On the evening of March 26, E. F. W. Alexander- 
son gave a lecture in General Electric Hall, Lynn. 
Mass.. on “Trans-Oceanic Radio Communication.” 
The address covered both radiotelegraphy and 
telephony and was illustrated by lantern slides. S. P. 
Nixdorff and W. Wilbur Brown, associated with Mr. 
Alexanderson in experimental work leading up to 
the important developments described, assisted in de- 
scribing some of the slides. 

Mr. Alexanderson said that since the ban of 
secrecy has now been officially lifted concerning radio 
activities during the war, it is possible to announce a 
fact which is not knówneexcept; by>the experts directly 
connected with trans-Atlantic )radio operation: it is 


April 5, 1919. 


that the larger part of the government dispatches dur- 
ing the last year have been transmitted by a new radio 
system developed by the General Electric Co. The 
high-power radio station at New Brunswick, N. J., 
which before the war was a Marconi station and which 
was equipped by the General Electric Co. to demon- 
strate long-distance radiotelegraphy and telephony, 
was placed at the disposal of the Government early in 
1918 to meet the urgent demands for official com- 
munication. The enterprise has been such a success 
that the Government has placed an order for two 
transmitting equipments of this kind. 

It was the New Jersey radio station that dispatched 
the first message to Germany after the American par- 
ticipation in the war, and this was the message of 
President Wilson demanding the abdication of the 
Kaiser. The rapidly following exchange of messages 
which led to the signing of the armistice was trans- 
mitted by this station. 

In the Alexanderson system, as now used, im- 
provements have been made in each of the four stages 
in the transmission of a radio message which char- 
acterizes all systems of radio communication. These 
stages are: 

1. The generation of high-frequency electric oscil- 
lations. 

2. The modulation of these oscillations into the 
dots and dashes of the telegraph code, or modulation 
by the human voice. 

3. The radiation of the electric oscillations in the 
form of waves traveling with the velocity of light over 
the surface of the earth. 

4. The reception or detection of these waves by a 
suitable instrument. . 

The oscillating currents are generated by a high- 
frequency alternator, which delivers currents directly 
to the antenna of the same frequency as the radiated 
waves. One of the advantages of the alternator is its 
“pure wave,” by virtue of which messages sent by 
different radio stations, each using a pure wave, do 
not interfere with each other. As a modulator of the 
electric oscillations a new device, known as the mag- 
netic amplifier, is employed. Due to magnetic prop- 
erties without moving parts, this device is so quick- 
acting that it makes it possible to transmit telegraph 
messages at the rate of several hundred words a min- 
ute, and more wonderful still, to amplify the modula- 
tion of a telephone current into oscillations powerful 
enough to carry the human voice across the ocean. 
The antenna used at the New Jersey station is of a 
new type, designated the “multiple tuned antenna,” by 
means of which an efficiency of from 20 to 50% may 
be obtained. | 

An improvement in the technique of receiving 

radio messages which, being developed for military 
reasons, has become known as the “barrage receiver,’ 
is of great promise. Distances are only relative, and 
a steam whistle located in Germany might make such 
a noise as to drown out the sound of the voice calling 
from America. To counteract this, the barrage re- 
ceiver was developed. A demonstration was made 
three miles from the New Brunswick transmitting 
station and it was found that the overwhelming in- 
tensity of the New Brunswick signal could be com- 
pletely materialized so that messages could be received 
from European stations as well as if the transmitting 
station were not operating. After this demonstration 
the new device was immediately adopted in the official 
receiving stations of the American and French gov- 
ernments. 

The new radio system described by Mr. Alexan- 
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derson is equally adapted for telegraphy or telephony. 
Thus it was possible by changing the control from the 
telegraph lines to the telephone lines from Washing- 
ton for Secretary Daniels, speaking through the tele- 
phone in his office, to convey greetings to President 
Wilson on board the steamer George Washington at 
sea. Similar messages were sent to the President's 
ship on his return trip, and it is expected that on his 
second return the President may be communicated 
with while 500 miles from our shores. Radio tech- 
nique has now reached the point where it needs only 
capital and business initiative to duplicate and exceed 
in speed, accuracy and economy the transoceanic cable 
traffic and extend the same to all parts of the globe. 


BOLSHEVISM EXPLAINED TO NEW YORK 
ELECTRICAL MEN. 


Student of Russian Developments Gives His Impressions 
to New York Electrical League. 


Arthur E. Reinke, European engineer of the West- 
ern Electric Co., Inc., was the principal speaker at the 
New York Electrical League luncheon held recently at 
the Hotel McAlpin, New York City. Mr. Reinke said 
that “the term bolshevism is used very loosely and as 
a rule is confused with anarchism. Bolshevism, pure 
and simple, is radical socialism carried through to its 
local conclusion by brute force against any opposition. 

“Everyone is asking how Russia can survive and 
this to me is easy to understand. The country is agri- 
cultural; factory industry is little developed. The 
people will simply return to the agricultural life. They 
will raise what they need, they will know how to weave 
cloth, make sheepskin coats and felt boots. The struc- 
ture of the country will cause Russia to break up into 
some half-million self-sustaining agricultural com- 
munities. Many of the city workers will return to 
their relatives on the farm. 

“The lack of national instinct wfll avoid counter- 
revolutionary efforts, with their attendant bloodshed. 
The Russian can and will endure hardships as he does 
the inevitable. Thereby he retards the return to nor- 
mal conditions but avoids the misery of struggling 
against environment at tremendous odds. 

“What is Russia’s future? As bolshevism fails 
elsewhere—and it will fail—the bolshevists will mod- 
erate their actions and settle down to central processes 
of government and social legislation, if they have sur- 
vived the growing exasperation of the masses. Bol- 
shevism may not leave any permanent mark on the 
form of new Russia, but it seems almost certain that 
the soviet idea of government will form a permanent 
part of the future setup. The soviets are a typical 
Slav form of government, the outgrowth of the old 
peasant village assembly, or mir, and they fit the Slav 
civilization under Russian: economic conditions far 
better than any federated form of representative gov- 
ernment. 

“The change in Russian affairs will be slow in 
coming: it may take years, but when it comes the 
revival of Russia will be startling. The people want 
order. It is bred in the bones of the Slavs. 

“Lenine and Trotzky are not a pair of crooks and 
scoundrels, but clear-headed, sincere, enthusiastic rad- 
ical socialists, whose power in Europe has steadily 
grown and who have started a campaign for bolshe- 
vizing Europe. It is as clear-sighted leaders of a 
movement that we must look at them so that we can 
wake up and fight this méndace.” 

M. H. Roughton’ Austrahan-comimissioner on in- 
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vestigation of exports and imports, spoke briefly on 


existing business relations between Australia and 
America. He made an earnest appeal for the atfection 


of Americans for Australians and said he hoped that 
eventually there would be a better understanding be- 
tween the peoples of the two countries. Maj. David 
A. L’Esprance, who was awarded the croix de guerre 
for meritorious service in France, also spoke briefly. 
J. M. Wakeman presided. 


IMPORTANT ELECTRICAL DEVELOP- 
MENTS IN ENGLAND. 


The New Government Bill—A Director of Electrical 
Encourag:ment—Two Closely Related Advances. 


The last days of February were marked by two 
very important events affecting coming electrical 
developments in the United Kingdom. The long- 
awaited Government measure for nationalizing the 
supply of electricity was introduced in the House of 
Commons by Wm. Short. This measure is for the 
setting up of a Ministry of Ways and Communications 
which will take over all powers and duties of different 
governnient departments in relation to railways, light 
railways, tramways, canals and waterways, roads, 
bridges and ferries, harbors, docks and piers, and also 
in relation to the supply of electricity. In alluding to 
the control of electricity Mr. Short said that probably 
transport was the greatest and most permanent cus- 
tomer of electricity, and transport depended entirely 
for its successful management on the developments 
of the industries of the country. It was thus very 
important that the new ministry should have control 
of electricity. It was suggested in some quarters that 
the interest of the tramways and the railways, so far 
as electricity was concerned, was not that of the 
consumer, but, said Mr. Short, the exact opposite was 
the case. The more industry prospered and was 
enabled to increase its output the more’ the railways 
and transport would prosper. Therefore there was 
every inducement for the railways and those that 
controlled them, to see to it that every individual in 
the country, everyone who could improve his business 
by the use of power, was enabled to get his power as 
cheaply as possible. As every person connected with 
electricity knew, load factor was a matter of great 
importance and bore largely on the subject of efh- 
ciency and cheapness on the railways. It was there- 
fore essential that. whoever had to co-ordinate or con- 
trol the means of transport should also co-ordinate 
that which was essential to transport—namely, the 
supply of electric power. 

The other event referred to was the decision of 
electrical organizations in London to launch out defin- 
itely upon their establishment of an Electrical Devel- 
opment Association for which the first steps were 
taken in December, 1917. At that date an executive 
committee was appointed from the Institution of Elec- 
trical Engineers and the British Electrical and Allied 
Manufacturers’ Association and it is as the outcome 
of their deliberations that the new association has now 
been formed, in which electrical manufacturers. elec- 
tricitv suppliers, and installation contractors are jointly 
interested. The great object of the Association will 
be to do really effective educational and publicity work 
to advance the popularity and use of electricity for all 
purposes. 

The Association has issued invitations for the 
post of director at $5000 per annum. The applicants 
are to be “electrical engineers having wide experience 
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opportunity to the physicist to inspect and 
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of the industry, and sound commercial knowledge”; 
also they are to possess “good organizing ability.” 

It will be remembered that before the war the 
Incorporated Municipal Electrical Association was 
moving in the matter of an Electrical Development 
Committee. Indeed it had formed such a committee 
but the war caused its activities to be suspended. Prac- 
tically nothing of an organized nature has been possible 
in such a direction for four years. The movement 
started at the end of 1917 was however a strong one 
and its present action is taken after great deliberation 
and at a time when the whole of the United Kingdom 
may be considered ripe for a general forward move- 
ment to encourage the carrying into practical effect of 
the much increased sentiment in favor of electrical 
applications that the conditions of war time have un- 
questionably fostered. Of course almost everything 
depends upon the man selected for the appointment 
of director. Whoever he may be it is unlikely that 
either he or his committee will be unmindful of the 
invaluable experience and data accumulated by the 
American organization which has been at work for so 
many years. The temporary offices of the association 
are at the headquarters of the British Electrical and 
Allied Manufacturers’ Association, 36 Kingsway, 
London, W. C. 


EXHIBIT OF PHYSICAL APPARATUS 
DEVELOPED IN CONNECTION 
WITH WAR. 


To Be Held Under Auspices of American Physical Society 
at the National Bureau of Standards. 


In connection with the annual meeting of the 
American Physical Society, at Washington, D. C., on 
April 25 and 26, it is planned to have an exhibit of 
physical apparatus illustrating the application of 
physical principles to the solution of war problems. 
In view of the fact that the National Academy of 
Sciences will also be in session in Washington on 
April 28 to 30, inclusive, on which latter date there 
will be a joint meeting of the National Academy and 
the National Research Council, it is planned to kold 
the exhibit open through April 30, for the benefit of 
the visiting members of the above organizations. 

The Council of the Physical Society has selected 
the following committee to make arrangements for 
the Washington meeting: C. K. Burgess, chairman, 
E. B. Rosa, G. O. Squier, A. W. Duff and J. A. 
Ames. At the meeting of this committee on Marck. 6, 
F. A. Wolff, of the Bureau of Standards. was 
invited to serve as a member of the committee and to 
take charge of the exhibit. 

The main purpose of the exhibit is to present an 
see in 
operation new apparatus developed for war purposes., 
whether by the research worker or the manufacturer. 
Exhibits will be accepted from military and naval 
establishments, universities, research institutions. 
manufacturers and individual investigators, whether 
members of the society or not. 

Certain military establishments have already 
signified their intention of participating in the exhibit. 
To avoid duplication of exhibits and the exhibition 
of apparatus which, for military reasons, it may be 
deemed unwise to show, it is suggested that prospec- 
tive exhibitors first take up with the proper authorities 
the question of what mav he properly exhibited. 

Further details can be obtained from Dr. 
Wolff, Bureau of Standards.Washington, D. C. 
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House-wiring Activity—Oregon Utilities—Commonwealth 
Edison’s Annual Department Reports Show Big Gain 


LOUISVILLE RESUMES HOUSE - WIRING 
ACTIVITIES. 


The Louisville (Ky.) Gas & Electric Co. has again 
resumed its house-wiring activities after a lapse of 
several months during which all sales work was vir- 
tually suspended. Government restrictions now hav- 
ing been removed with labor abundantly available, the 
company is now aggressively going after this class of 
business, determined to regain the ground lost during 
the war. 


MAKE ELECTRIC WIRING THE FIRST 
ITEM on your reconstruction program. 

DO IT NOW at our low prices and take your 
time to pay. 

ELECTRIC SERVICE is the biggest improve- 
ment you can make in your unwired property. 


CALL MAIN OR CITY 2182, or use the cou- 


Inquiry Coupon 
Leuteville Gas å Electric Compeny: 
np hy og a oe eae 
viris m 


_ Loni Gas & & Bectric Co. 


Advertisement of Louisville Gas & Electric Co Opening New 
House-Wiring Campaign. 


The accompanying illustration shows one of the 
first of a series of advertisements to stimulate in- 
quiries. 

It will be remembered that the Louisville Gas & 
Electric Co. does no house wiring. The inquiries and 
orders are turned over to local electrical contractors 
for execution. 


ELECTRIC UTILITY COMPANIES OF 
OREGON. 


A compilation recently made from the records of 
the Public Service Commission of the state of Oregon 
shows that up to the close of 1917 there had been in- 
vested $156,649,229 in privately owned public utility 


plants of that state to produce and distribute electricity 
and gas and to supply water to consumers. 

In the year 1917 those utilities paid $4,305,483 to 
their security holders, amounting to 234% on the 
investment; and it is observed that the utility com- 
panies have been paying 6 to 9% interest on borrowed 
money. 

The 1917 taxes paid by them amounted to $1,273,- 
528, out of gross revenues of $13,133,169, or 9.7%. 

At the end of 1917 the privately owned utilities of 
the state were serving 88,230 electrical customers, 
55,954 gas consumers and 16,111 water users, furnish- 
ing employment to nearly 6000 persons, to whom over 
$6,000,000 was paid in wages in 1917. 

Of the 54 companies operating in the state that 
produce and sell electric power, only 8 paid dividends 
for 1917. 


COMMONWEALTH EDISON ACTIVITIES AS 
SHOWN BY DEPARTMENT REPORTS. 


Unusual Amount of Business Carried on in Spite of War 
Conditions. 


The annual reports of the various department 
heads of the Commonwealth Edison Co., of Chicago, 
offer in a general way, an idea of the magnitude of 
this company’s activities. The reports this year indi- 
cate that this central station did an unusual amount 
of business in spite of the prevailing conditions. The 
reports were presented by George H. Jones, power 
division, Oliver R. Hogue, lighting division, Harold 
Wright, application bureau, and J. D. Milligan, esti- 
mating division. 

In his report of the work of the power division, 
Mr. Jones states that, during 1918 more power busi- 
ness was added to the company’s lines than in any 
previous year. The additional load thus secured totals 
66,640 hp. and will produce an annual income of over 
$1,000,000. In addition to this permanent load several 
munition plants having a total connected load of about 
35,000 hp. were connected up during the year but on 
account of their temporary character are not included 
in the report of the total business. 

The electric truck business was never in healthier 
condition than at the present time. In spite of the 
prevailing high prices of batteries and equipment, 100 
new trucks were put on the streets of Chicago in 1918, 
making a total of 1300 in service; and many others 
will be sold during the coming year as soon as the 
prices are reduced somewhat. 

During the year seven new ice plants were con- 
nected making a total of 32, in which were produced 
643,000 tons of ice and 1,543,000 gallons of ice cream, 
in the manufacture of which there were used 33.000,- 
ooo kw-hr. of electricity. This represents 65% of all 
the artificial ice manufactured in the city and 281% 
of the total ice used, ineluding both natural and 
manufactured. | 

Contracts have been secured €rom the city for 
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furnishing power for the city’s pumping stations 
which, it is estimated, will consume 30,000,000 kw-hr. 
per year. Another large contract calling for a demand 
of 3000 kw. has been secured from Swift & Co. at 
the stock yards. In addition 39 contracts, totaling 
18,790 hp. represent cases where isolated plants were 
replaced by central-station service. A considerable 
number of off-peak summer customers were also 
secured. 

Following is Mr. Mulligan’s report of the various 
classes of business secured and handled by the esti- 
mating division of the contract department during the 
year of 1918, and a comparison made with business 
transacted during the year 1917. 


GENERAL WIRING, MOTORS AND APPARATUS. 
1918. 1917, 

ee ee eee ee ee es 820 982 

ere eee eee ee rere $430,065.28 $290,474.26 


Contracts 
Amount 


This is a decrease of 16.4% in the number of 
contracts signed up, but an increase of 32.45% in the 
total amount of business. 


MOTOR SALES. 


1918. 1917. 
NO. of MOUlOrs i666 sous aewe abe es 714 818 
Total Mp rarer ei adres Bite an de 11,490.74 12,222.49 
PNT OUNIC.-< orrein E a ee oe Stee A $240,301.21 $229,758.16 


There was a decrease in the number of motors 
sold to the extent of 15.92%, a decrease in horsepower 
to the extent of 5.98%, and an increase in the value 
of the contracts for 1918 over those of 1917 to the 
extent of 4.390%. Water pipe thawing jobs brought 
in a business amounting to $5361.60. 

It might be stated that the above business was 
handled by a force equal to only 50% of that of 1917. 
Four estimators entered the service of the Govern- 
ment and three were transferred to other divisions. 

The yearly report of head lighting agent, Oliver 
R. Hogue, showing the activities of the various divi- 
sions, 1s as follows: 


STORE UNITS. 


NO OL UVR 2S viata as oe ele is eine Bata bee eae 3,222 
Kw. connected co. ccc ec ce cc ct ewe cece ee cee ea 
Estimated income per year ...............0000. $78,822.10 
: FACTORY UNITS. 

NO. Of UNÍtS 8 de eek Bea ett ee a be atone Da wis 3,346 


Kw. CONNGCUCG «26 Si ots enh a a aes 669 


No. of OSCR „eesssussessesensssesosensesosesnen 
Kw. connected 


RENTAL EXTERIOR BRACKETS. 


No. of bracketS ..ssssenunnsesssssesesssesenssoo rei 

Kwo CONMCCIE operes deei oberd oiko ian eS 21 

Iestimated income per year .........c cc eee cee $ 3,501.74 
RENTAL SIGNS 

NO; OF SINR 2.2550 ciieu cuewak br cusedas ne teks eek 214 

Kw. connected ...........00.- eee E See ee 92 

Estimated income per year .......cc ccc e eee aeees $25,201.72 
SIGN SALES 

INO] Of SIENS a wines Choe as ast aide hess ce Bing a ao a 2 

KW. (CONTIOCCE pee ris a nes nenian UE glo ade Meee wats 5 

Estimated income per year......... cc cece eee eee $ 1,096.08 

WTRE ORDERS (HOUSE WIRING). 

INO: Of Orders ac og20 ae ee oes ob bes wrk so Bh 2.779 
Amount billed <¢ coc eigen ee a ae ats eG re a dana as $67,082.54 
OLD HOUSKHKS AND APARTMENTS—WIRING. 

No. of buildings veer es ha eos hb a ok ee ee ae Re oA ses a 

No. of NOUSOCS.- Spe sag as ares ae are She eae eat are eee 
INO: OF outlets  Sy5 8 Seg ke ed ee WV ete GAS Ed 1.856 
Amount billed eee bei oa eee bea wR ewes $ 7,576.90 
SPECIAL HOUSE WIRING—OLD HOUSES AND APART- 
IONTS 
Total for year gtthe exe hesi SOS SAE ES OTH ES 1.713 
TS + Panos ce te ee heehee th ane hae ee E EN oe heats 38,558 
Amount billed o6e40-45-4 $e ees he eae ee ceased $245,841.47 
HEATING AND APPLIANCE DIVISION. 
No. of Kilo- Amount 
sales, watts. billed. 
PONIPSIIG ge onndu te ibawaiaviete 2 T5 S15 $ 55,004.51 
Commercial 444 846 s4snbs sd wees 5.657 5 80.202, 14 
lnduüstrial scosse fae cee ieaees 648 3623 4,855.97 
Total 22434604404 fetes es 8,480 1,178 $110.060.62 
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COMMERCIAL IRONS. 


IN Os OL Sales verece eena be ek BRE Oa wa Oe awe 24 

P salsa E A CE te: einer te aCe Ged Ai el hung al ER A ave sues 22 
IRON AND TOASTER CAMPAIGNS. 

NO- Of- Säles oniu end a cw, E e e EEA 16,548 

KNS nae Wie ald wks Sb aa Sek Se Lic Se We eee SS 4070 

INOUN Sess, cd soeeca dpi area oie bie ese ee a ee ESS $63,532.45 


CONTRACT RATE ADJUSTER. 


Indemnitles and sales collected and number of cut-offs 
cancelled, 


Indemnities collected .......... ccc ce cea ccc cn ees $ 2,795.10 
Sales of rental investmentS ............ ccc cece 12,548. SO 
Non-payments collected bette eee eee eet eeeee 1,967.40 

Total amount collected .......c..cc cece ewes $17,309.30 
No. of cut-offs cancelled ....... ccc ee ee et es 2,427 


The illuminating division assisted the salesmen in 
layouts for all types of special lighting. On account 
of the light activity in display, store and window light- 
ing due to war conditions, the energies of this division 
were turned largely to industrial lighting. During the 
last six months of the vear some very fine installations 
were made in this field. A class in illumination was 
held weekly during a portion of the year for the 
instruction of new men entering the department. 

As in previous years, the activities and operating 
methods of the Application Bureau during the vear 
1918 have been exceedingly interesting. The principal 
items of interest as to method and statistics follow 
under their respective headings. 

A combination of the “Application” and the “Read 
and Disconnect . Order,” which made possible the 
writing of the customer’s order but once, using one 
copy for the application and the other as a “request 
for discontinuance,’ was developed. This combina- 
tion of form saves considerable time and does not 
permit errors in transcription to occur, which follow 
where similar information is required on two separate 
orders. 

Due to the plan adopted late in the vear TOU 
wherein meters for residential customers could remain 
disconnected on a customer’s premises for a period 
of 18 months, it has been possible to effect a large 
saving in labor throughout the company and in the 
Bureau for the reason that successor orders require 
less labor, both clerical and physical. During the peak 
day of the vear when the movement of customers was 
at its height, 92.4% of the total orders for this class 
of customer were “successor orders.” Skilled labor 


‘at this time was at a premium, and labor was utilized 


to a greater degree by decreasing the amount of work 
necessary for each individual order. Better service 
was rendered to customers by this method, which the 
Bureau was instrumental in recommending. 


TOTAL ORDER REVIEW. 


Class. 1917 1918 
Applications and contracts .......-...... 168,781 150,171 
Final reading8S 2.254465 .4 $00 e220 Odes eee 104,283 109,177 
Meter removalS ........ccc cc cc ccc ececce 22,471 16,126 

Salesmen’s calls .......ccc cece ccc anecees 22,143 14,525 
Correction Orders | 26 sis eee eee ees 18,021 15.650 
PNGUILICS: sesioa eatea axe os Be a Be 91,205 84.655 
Wiring Orders: -. io.660-4.24.366 seak ene sues 14,118 8594 

TOtak atire eaten wwe bare wa eR are Areas 440,570 378,733 


TREND OF BUSINESS. 


The figures giver at this point show the number and per- 
centage of residential applications received by. salesmen and 
Application Bureau: 


Source. . No. Pet. 
Application Bureau .......... cee cee ees 116,380 a5 
SrlosmMen seer aa oaa e ee ere ae See ERS 5.719 5 


The third edition of the National Service Record 
of H. M. Byllesby & Co. and affiliated companies ts 
being distributed. It shows an increase of 256 men in 
the service since July 1, 1918, making a total of oszi 
so engaged or 19.7% of the organization male em- 
ploves. Only 20 ¢castialties aré recorded. 9 deaths, 10 
woundedgmer: and oesnan missing in action. 


April 5, 1919. 
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Duct Line Ventilation — Determination of Distributing 
Transformer Loading — Circuit Breaker Installation 


VENTILATION OF DUCTS REDUCES 
UNDERGROUND CABLE FAILURES. 


Results of Experiments by Duquesne Light Company. 


Aiter numerous cable breakdowns in certain duct 
sections of its 11,000-volt underground cable system, 
caused by rapid load increase and higher load-factor, 
the Duquesne Light Co. made an investigation to de- 
termine the extent to which duct temperatures could 
be reduced by means of external cooling. i 

Cables, because of the high potential between con- 
ductors and the types of insulation which have to be 
cmployed, must be operated at a much lower tempera- 
ture than any other kind of electrical apparatus to 
insure reliable service, and laboratory tests have de- 
termined that the maximum safe working internal 
temperature of the 11,000-volt cable is 150° F. Safe 
operation, therefore, depends upon the ability to keep 
the internal cable temperature below 150° F. It has 
been determined by laboratory tests that the difference 
in temperature between the duct wall and the copper 
of the cable is approximately 54° F. 

The number of cables in a given duct line and the 
character of the soil through which the ducts run are 
factors that determine the amount of load the cables 
can carry. The characteristics of the soil determine 
the rapidity with which the heat can be dissipated, 
while the number of cables determines the total amount 
of heat to be dissipated. In general, 35.000 kv-a. is 
the maximum load which any duct line should be 
called upon to carry. Several parts of the Pittsburgh 
company’s system had exceeded this safe maximum 
and it was at these points that trouble developed. 

In one section where trouble occurred there are 
ten tile ducts, built two wide and five deep, in which 
there are installed eight No. 4/o three-phase, 11,000- 
volt cables. The street is narrow and its soil has poor 
heat-dissipating qualities. Several rolling nulls with 
annealing furnaces are close to the street. Every 
cable in the run is called upon to carry from 200 
amperes to 220 amperes during the morning and eve- 
ning peaks. In the summer the load-factor is about 
50°; and in winter about 75%. 

One summer there were thirty-eight cable failures 
in this section, which is somewhat less than a mile 
long. All these failures occurred between June 1 and 
October 1, and in order to relieve the situation the 
manhole covers were removed and left off day and 

night. During the following winter plans were formu- 
lated to provide for cooling this the following sum- 
mer. It was finally decided to cool the ducts by the 
circulation of air. 

At first the use of air blowers was not very 
favorably looked upon, as there were so few vacant 
ducts in the subway that there was very little free air 
to move. However, as this appeared to be the only 
feasible plan, it was decided to put it into operation. 
The cooling equipment consisted of eleven blowers, 


each having a capacity of 612 cu. ft. per minute, built 
into wooden frames to fit the manholes. The blowers 
were originally intended to draw the air out of the 
duct line, but on account of the restriction of the air 
passages the motors became overloaded. The process 
was reversed and outside air was forced into alternate 
manholes, the remaining holes being left open to allow 
the escape of the hot air. The temperature reduction 
is shown graphically in the accompanying curves. The 
average maximum temperature during the summer, 
with the blowers running, was 96° F. which on the 
hasis of a 54° F. difference between the duct and the 
copper conductors is just within the safe operating 
temperature. 

As the weather in October was cool, it was decided 
to discontinue the use of the blower system, but after 
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Cable Temperatures With and Without Blowers Operating 


FM le 


Curve A, June 25.) No blowers installed. 

Curve B. Assumed by test: temperature of ducts with cable, 
we F., 

Curve C, Aug. 22. Same section of duct as im curve “A,” 
but with blowers m service. 


Temperature, 

Atmosphere— Date. Max. Min. 
VE 2, endian Say ration dP hee ETA 16" 56° 
PMU E E EE E E EEE E Rad ante deity ie are 81° 66° 


Cable Temperatures With and Without Forced Ventilation. 
a week of operation the temperature rose from 96° 
to 119° F.. and it was found necessary to again put 
the cooling system in operation. The increase in duct 
temperature in spite of the cooler weather was un- 
doubtedly due to the increase in load-factor on the 
transmission system. 

Only two breakdowns have occurred in the section 
since the blowers were installed, both of these being 
due to overloads on the individual cables caused by 
station failures in other parts of the system. 

Temperature readings were obtained by both indi- 
cating and recording pyrometers based on the change 
in resistance of a small copper coil, the coils being 
inserted at various points-in the duet line after an 
accuracy check;had_been, made. 
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METHOD OF DETERMINING PROPER 
LOADING OF DISTRIBUTING 
TRANSFORMERS. 


Use of Thermometers Employed by Superior Water, 
Light & Power Co., Superior, Wis. 


The distributing system of the Superior Water, 
Light & Power Co. has grown so rapidly that it 
became necessary to determine the most satisfactory 
way of determining the load on a given transformer 
and also the maximum safe load it may carry. The 
method of testing used consists of placing a maximum- 
registering thermometer against the coils of the trans- 
former for several days, and reading the maximum 
temperature attained during that time. 

This method they find more satisfactory than the 
usual ones. The indication is what 1s wanted. The 
insulating materials used in transformer construction 
can withstand indefinitely any temperature up to 
105° C., and anv load can be carried if no point in 
the transformer exceeds that temperature. Electrical 
equipment is rated so that it can carry full load con- 
tinuously when surrounded by air at 40° C., without 
any part of the windings exceeding 105° C. If the 
load is not continuous, or the surrounding air is not at 
40° C., the maximum load it is safe to carry may he 
considerably more or less than the rated load. The 
important thing to know is, not the maximum load, 
but whether or not the transformer is overheated. 
The use of a self-registering thermometer is the most 
direct and logical method of testing transformers, 
therefore. 

It must be clearly understood that while the insulat- 
ing materials can withstand a temperature of 105° C., 
it is impossible to place the thermometer at the point 
of highest temperature, so that some lower tempera- 
ture must be taken as the maximum safe temperature 
as recorded by the thermometer. The standardization 
rules of the American Institute of Electrical Engineers 
specify a temperature of-15° C., less, or 90° C. There 
are SO many variations in outside temperature and in 
load, that 65° C. is considered as high as it is safe to 
go in actual practice. 

Surrounding temperatures of 40° C. or 104° F., 
specified by standardization rules practically never 
occur in distributing transformers on poles during 
periods of heavy loads. This makes it safe to carry 
a little overload on lighting transformers even in the 
summer time. In the winter months the load increases 
greatly but the cooler weather increases the ability of 
the transformers to carry overloads about as rapidly 
as the load. Statistics for maximum temperatures 
during the lighting peak are not readily obtainable. 
The following shows the mean of highest temperature 
during each day for Superior and Chicago. This gives 
an idea of the surrounding temperatures that are likely 
to be encountered in Wisconsin. 


Superior Chicago 
January 18° F 31° F 
February 22 33 
March 32 41 
April 46 o4 
May 5R 64 
June 69 T4 
July T4 RN 
August T TT 
September 64 71 
October 52 5T 
November 36 45 
December 25 86 


Chicago has on the average g davs per vear with a 
temperature above 90° and Superior has less than 2. 
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During the summer months the lighting peak is 
of such short duration, especially when the daylight 
saving law is in force, that transformers do not have 
time to reach their full operating temperature. The 
following table is typical of the rate at which distribut- 
ing transformers heat up when full load is applied to a 
cold transformer and held constant, in a room tem- 
perature of 40° C. 


Hours Coil Temperature 
0 40° C 
12 45 
1 49 
1% 51 
2 53 
212 55 
3 56.5 
316 58 
4 59 
4% 60 
5 6l 
10 64 


These tables indicate that when the load is only 
for about three hours, a considerable overload is 
permissible. l 

Most distributing engineers probably consider fall 
the proper time to check up transformer capacities, 
since it is then that loads increase, and transformers 
fail from overload in the early winter. Is it certain 
whether the damage is done by high loads in the fall 
and early winter or by the combination of high sur- 
rounding temperature and moderate loads in summer? 
In this connection there is one thing that is likely to 
be forgotten. A transformer may be badly overloaded 
for a time and come through without failure, but it 
has probably been seriously injured and is ripe for 
failure at some later date. For this reason it seems 
advisable to run a series of tests on transformers 
carrying typical loads under both summer and winter 
conditions to determine at what season a transformer 
reaches the highest temperature. 

It would appear from the foregoing that distribut- 
ing transformers may be permitted to carry something 
of an overload with entire safety, and it is good engi- 
neering to install as small a piece of apparatus as will 
perform the work properly. Thermometers will tell 
more accurately than any other simple method whether 
the transformer is loaded excessively.. Tests con- 
ducted a few years ago indicated that if a transformer 
is surrounded bv air at o° C. or freezing, it is possible 
to carry a 50% overload continuously without the 
transformers becoming as hot as when run at rated 
load and standard temperature. The tests were run 
on old-style transformers and it would not be saie 
to overload new transformers to the same extent. 

Where a transformer is installed in an under- 
ground vault with poor ventilation high ambient tem- 
peratures occur. Any method which measures the elec- 
trical load only is unsatisfactory because even part 
load may overheat the transformer. If transformers 
are supplying a variable load, as many power installa- 
tions, it is sometimes rather difficult to determine 
with any degree of satisfaction whether a transformer 
is overloaded. The thermometer is of assistance. 

The older apparatus which has been rated by the 
old and rather liberal standardization rules can carrv 
a much heavier load for a given rating than newer 
apparatus. If the transformers are tested by ther- 
mometers the difference in capacity is automaticaily 
taken care of, the older ones showing the lower tem- 
peratures and permitting the use of heavier loads. 

When a transformer is overloaded a comparatively 
small change in load makes,a darge change in the 
losses, anda ‘correspondingly large change in tempera- 
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ture. For this reason the thermometer method is 
more accurate than one which measures the elec- 
trical load. 

The split-ring transformer and ammeter is not 
accurate; if only an instantaneous reading is taken 
there is little assurance of getting the maximum load. 
If the meter is left on for some time the expense 
of the test is excessive. The Wright Demand meter 
has also been used to some extent for this purpose. 
but the thermometer is inherently more accurate and 
less expensive than either of these. 

The thermometers used should have the scale 
etched on the glass, with no metal exposed to cause 
short-circuit. The registering feature should be the 
same as that used on clinical thermometers. It is 
useless to expect satisfactory results with ordinary 


thermometers, because the mercury drops so rapidly’ 


after the bulb 1s removed that it would be impossible 
to get accurate readings. Some care must be used 
in placing the thermometer. The best place is in an 
oil duct between windings. This can usually be done 
in the newer and smaller transformers. The next 
best place is to let the bulbs rest on the top of the 
core. Consistent results can be obtained, though it 
takes a little experience for the linemen to learn to 
place the thermometer properly. The atmospheric 
temperature should of course be noted and allowed for. 
` The test is not a particularly expensive one, 
especially as it provides an inspection of the oil in the 
transformers. Any and all transformers are not 
tested indiscriminately. This would be too expensive. 
If it is felt that a transformer should be changed, it 
is first tested to guide in the size of equipment to put 
in its place. To aid in selecting the transformers 
which are most likely to be overloaded, the following 
rule is applied to residence lighting consumers only. 
The maximum demand in watts of N consumers is 
400 + 160N, and 40% overload is permitted before 
it is considered necessary to test the transformer. 
This is equivalent to saying that the demand of one 
consumer is equal to a little more than one flat iron. 
If 20 consumers are supplied from one transformer, 
their demand will be 3.6 kw. and their diversity factor 
is 3.1. This diversity is practically that found by 
Gear in his investigations on residence consumers in 
Chicago. This rule is of course a rough rule of 
thumb, but it has come surprisingly close, in both 
the better and poorer parts of our city. If used 
properly, this rule serves as a method for estimating 
the load on transformers, and is simpler and more 
Satisfactory than basing the demand on a certain frac- 
tion of the connected load. 

With this method not more than 15% of the trans- 
formers in any one year need be tested. The cost of 
testing should not exceed $1 each—a high figure for 
the inexpensive thermometer test. 

Some engineers believe in installing ample trans- 
former capacity and save burned out transformers. 
Suppose. however, in a given locality one 714-kw. 
transformer ts installed where a 5 kw. would have 
been sufficient. The difference in cost is about $25. 
Assuming the fixed charges on this investment are 
12%, the 714-kw. transformer has an annual invest- 
ment charge of $3.00 more than the smaller one. The 
7'4-kw. unit has about 14 watts greater core loss 
which at $o.or per kw-hr. is $1.23 per year. The 
difference in annual cost of the two transformers is 
$4.23. A few cases where transformers larger than 
necessary are used would cause an annual loss to the 
company greater than the cost of the proposed method 
of testing. 
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To secure the best operating economies, it is essen- 
tial to keep all distributing transformers loaded nearly 
to their limit. That limit is defined not by the rated 
capacity, but by the maximum safe temperature. How 
nearly this maximum safe temperature is reached is 
best determined by a self-registering thermometer. A 
limited amount of testing 1s a very wise expenditure. 

The above is an abstract of a paper by F. A. Rob- 
bins, electrical engineer, Superior Water, Light & 
Power Co., read before the recent convention of the 
Wisconsin Electrical Association. 


MOBILE ARRANGEMENT OF STATIONARY 
OIL SWITCHES. 


Ease of Handling Feature of Installation of Minneapolis 
General Electric Company. 


To permit of ready handling for repairs and 
inspection, the generator oil circuit breakers being 
installed at the Riverside station of the Minneapolis 
General Electric Co. at Minneapolis are installed upon 
trucks or carriages. The truck is run into position 
in the switch cell from tracks along the cell aisle. 
Once in place the unit is locked in position, connected 
up, disconnect switches are closed and the unit is 
ready for service. The circuit breakers have a rating 
of 600 amperes at 13,000 volts. 

The circuit-breaker carriages consist of a built-up 
frame of channel iron upon which the circuit breakers 
are mounted. The carriage is bolted to the brick 
cellwork while the switches are in position. The 
trucks rest upon wheels, which in turn rest upon rails 
which extend from the interior of the switch cell to 
the passageway. The circuit breakers are connected 
through a special form of disconnect which can be 
opened only by special tools. These disconnects are 
in addition to the usual disconnect switch employed 
for routine switching. 

To take a circuit breaker out of service, and 
remove it for inspection or repairs, the disconnect 
switches are opened on both sides of the breaker. 
The connecting conductors are removed after lifting 
up the floor slabs and removing the jumpers. The 
floor slabs are especially made so that it requires two 
men to remove them, a safety measure. With the 
circuit breakers electrically isolated, all that then 
remains to be done is to uncouple the circuit breaker 
carriage from its anchoring against the cell brick 
structure, and pull the carriage out of the cell into the 
passageway where the unit may be removed to a con- 
venient place for repair or inspection. 

The above arrangement is most simple and is not 
expensive. It permits a circuit breaker to be taken 
out of service quickly and replaced with a minimum of 
time lost. The procedure is so simple that there is no 
excuse for allowing a circuit breaker that has thrown 
oil or been subjected to severe service to remain with- 
out inspection. 


In operating two motor-generator or frequency- 
changer sets in parallel the station operator noticed 
the power-factor of the one motor was low. He in- 
creased the field excitation of this machine continually 
with practically no result. Instead of checking up the 
working of the power-factor meter, the operator so 
increased the excitation that finally the line opened 
under the heavy lagging current. This placed too 
great a load upon the second motor-generator set. 
which also cut loose, dropping the entire load, and 
causing serious Service) \interruptiom 
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Croft Concludes Measurement Suggestions—H ouse-Wiring 
Campaign Endorsed—Fire Marshal Requests Better Wiring 


MAKING MEASUREMENTS FOR FITTING 
CONDUIT. 


Use of Small Triangle for Finding Center Distances—Use 
of a Sectional Rule for Bends in Cramped Quarters. 


By TERRELL CROFT. 


[This ts the last of three articles discussing methods 
of accurately measuring and laying out conduit work. These 
articles fit in with several series of articles on conduit con- 
struction by this well known writer that have appeared in 
ELECTRICAL Review within the last 15 months as follows: 
“Methods of Bending Conduit,’—7 articles in issues of Jan. 
12 to Feb. 23, 1918; “Same Camments on Conduit Benders,’ 
—4 articles in issues of April 27 to May 18, 1918; “Bending 
Racks and Roll Benders for Large Conduit and Pipe,”—5 
articles in issues of June 22 to July 20, 1918; “A Few Facts 
About Conduit Fishing,’—7 articles in issues of Aug. 24 to 
Oct. 5, 1918; “Attaching Conductors to Fishing Wires and 
Pulling-in Lines,’ —3 articles in issues of Jan. 11 to 25, 1919. 
Jn view of the steady increase in conduit construction, elec- 
trical contractors and wiremen will find these series of 
articles of considerable value.] 


(Copyrighted. All rights reserved by the author.) 


A Small Triangle May Often Be Applied Con- 
veniently for Locating the Center of a Fitting Outlet. 
Fig. 9 shows the details of such a triangle which can 
be cut from a thin piece of wood or from fiber or 
sheet metal. Figs. 10 and 11 show the method of its 


Pencil Mark or 
Knife Scratch: 


pece of Wood 
z Tog Thich 


Figo. 9.—Wooden Triangle Used for Finding Center Locations of 
Outlets. 


application. To obtain the distance between centers 
of two outlets, place one of the triangles in each of 
the outlets and measure between them as indicated in 
Fig. 10. This method is the most valuable where the 
two outlets are of different diameters. Where the two 
outlets are of the same diameter, the method of finding 
the distance between their centers described below and 
illustrated in Fig. 12 is the preferable one. To find 
the distance between the face F and the center C of the 
outlet of a fitting, the triangle may be utilized as dia- 
grammed in Fig. 11. 
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Fig. 10.—Two Wooden Triangles and a Straight Edge Used for 
Finding Center to Center Distance. 


To Obtain Directly the Distance Between Centers 
of Two Round Outlet Holes of the Same Diameter, 
measure between the right-hand edge of one hole and 
the right-hand edge of the other hole (or between the 
left-hand edges) as suggested in Fig. 12, where the 


Fig. 11.—Finding Distance from End to Center of Outlet of a. 
Condulet Elbow with the Wooden Triangle and a Rule. 


distance L between A and B equals the center-to-cen- 
ter distance between fitting outlets. 

A Method of Obtaining the Measurement for an 
Offset Piece Which Is to Be Bent at an Angle to Fit 
and Which Is to Be Installed inea Confined Space 
is shown diagrammatically in Fig. 13. The method 
was first proposed by C. B. Hutchinson in the 
EvectricaAL Review for Oct. 7, 1914. In this illus- 
trative example it is assumed that it is required that 
a piece of conduit be cut and bent to extend between 
the end of the pipe C which has been placed and the 
hole in the outlet box to be installed at H. Inasmuch 
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Fig. 12—Measuring Distance Between Centers of Outlet Holes.. 


as the ceiling or attic space shown is only about 50 in.. 
high in the clear, the conduit cannot be bent in it. It 
must, therefore, be formed in the room below and is 
then most conveniently, passed, after being bent by 
the helper,,through, the outlet) holecH to the journey- 
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man who is working in the attic space. The problem 
then encountered is how may the journeyman, who is 
working above, advise his helper below as to just how 
long the piece of conduit is required to fit between 
C and H and where the bend should occur m it. 

A six-foot rule may be used to determine the 
contour of the connecting piece required between C 
and H. By calling certain readings from the rule the 
journeyman advises his helper of the dimensions of 
the connecting piece which is required. The rule is 
adjusted until one joint E points toward the outlet 
box hole and one end D points toward the end of the 
existing conduit. The remainder of the rule is so 
folded that it forms a triangle, the dimensions of 
which are immaterial except that the base SE of this 


Fig. 13.—Determining the Angle for a Bend In a Confined Attic 
Space. 


triangle must lie parallel with the surface of the ceil- 
ing. The rule having been folded as shown in the 
illustration, the journeyman calls out the readings at 
the ‘points where the rule changes direction. Then 
his helper on the floor folds his rule so as to corre- 
spond with the readings given to him. Now the helper 
knows that the vertical distance between the ceiling 
of the room and the center of the conduit is 40 in. 
Therefore, he can with his own six-foot rule duplicate 
the angle 4, and can, by making a full-size layout 
on the floor, bend the conduit so it will fit. 

For example, with the rule folded as shown in 
Fig. 13 the journeyman would call out to his helper 
34 — 24 — 30, indicating the readings at points D, 
E,and S. The helper would then fold his rule so that 
the triangle it found would be a duplicate of that made 
‘by the rule in the ceiling space. 

After the helper has bent the connecting piece, he 
screws a coupling on the upper end of it and passes it 
through the outlet-box hole H for connection bv the 
journeyman to the conduit run C. 


PRESIDENT OF CHAMBER OF COMMERCE 
ENDORSES “ELECTRIFY YOUR HOME.” 


Harry A. Wheeler Commends House-Wiring Campaign 
of Society for Electrical Development. 


Harry A. Wheeler, president of the United States 
Chamber of Commerce, in a letter to J. M. Wakeman, 
general manager of the Society for Electrical Devel- 
opment, has manifested his approval of the soctety’s 
‘nation-wide house-wiring campaign. The greater use 
of electric service, Mr. Wheeler agrees, is a benefit to 
the community and should be fostered everywhere. 


CTRICAL 


REVIEW 563 

It is Mr. Wheeler's opinion that the nation is on 
the road to great prosperitv, but that the driving must 
be done carefully. People and industries, he says, 
need time to readjust themselves, and a too rapid or 
forced stimulation will be dangerous. The electrical 
campaign, however, he feels is a necessary one for 
public and private good and should be backed through- 
out the country. 

Mr. Wheeler's letter reads in part: 

“Obviously I must approve the nation-wide cam- 
paign of your society for urging greater ttse of electric 
service, not from the standpoint of stimulation which 
it might supply to your business and others related. 
but rather because the greater use of electric service 
improves the standards and conveniences of living, 
and as such is to be encouraged everywhere. 

“Prosperity is just around the corner, but if we 
try to make the turn too quickly we may suffer a spill. 
An effort to stimulate public work whether necessary 
or not, just for the sake of starting things, is economi- 
cally unsound and will bring about serious reaction. 
A legitimate campaign to do whatever is necéssary in 
private or public work at the present time is a cam- 
paign of common sense.’ 


STATE FIRE MARSHAL DEMANDS HIGHER 
STANDARDS OF WIRING. 


Requires Conduit or Armored Cable in Public Buildings 
and Use of Safety Switches Except on Switchboards. 


John C. Gamber, state fire marshal, Department of 
Trade and Commerce, Springfield, Ill.. has issued or- 
ders aiming to minimize the electrical fire and accident 
hazards. All electrical wiring is required to be in- 
stalled in accordance with the National Electrical 
Code, and in all public buildings or buildings with 
hazardous occupancy the circuits must be in ‘conduit 
or flexible armored cable. 

The marshal has also issued an order that re- 
quires that all knife switches, except on switchboards 
and panelboards, must be of approved safety enclosed 
type and so arranged that they can be operated by a 
suitable handle on the outside of the box when the 
door of the box is closed. It must be possible to lock 
the switch in “off” position when required. The cover 
of the case must have means for locking or sealing it. 
A grounding device must be provided to permit 
grounding the case when required. The switch must 
be conveniently placed so that the current may be cut 
off at any time by the occupant, watchman, electrician 
or freman, should occasion demand this. 


HOUSE WIRING ACTIVELY CARRIED ON 
IN CHICAGO. 


An unusually large number of existing residences 
and apartment ‘buildings in Chicago is now being 
wired because of the scarcity of modern apartments 
and dwellings due to the very small amount of new 
building conducted during the last two vears. Old 
buildings are therefore being rehabilitated, which 
means, among other things, installation of heating. 
plumbing and electric lighting systems. Many elec- 
trical contractors have taken up this house-wiring 
work to tide over the otherwise dull period till new 
construction is resumed and are engaged in actively 
soliciting this kind of business. Interesting features 


connected with co-operation by ythe Contractors and 
central station will be described incour next issue. 
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New Appliances 


See 


Solderless Connector—Lighting Plant—Contact Finger— 
Reversing Switch—Furnace—Roll Warmer—Bus Support 


New Dossert Solderless Con- 
nectors for Wires No. 8 to 14. 


Dossert & Co., 242 West 4lst street, 
New York City, announce a new type 
of solderless connector for splicing 
small wires. It is designated as Type 
D Dossert two-way connector and 


consists of male and female threaded 
acting 


parts upon a slotted tapered 


New Dossert Connector, Type D, No. 8. 


Be TORE WAR 


New Dossert Connector, Type D, No. 14. 


sleeve or bushing and making the splice 
secure by compression. These connec- 
tors are supplied in two sizes, No. 8 
being for use on No. 8 and No. 9 wires, 
. and No. 14, which can be used to con- 
nect No. 10, 12, or 14 wires, as desired. 
The illustrations, however, show the 
actual size and detail of these connec- 
tors. 


Matthews Farm Lighting Plant 
of Small Size and Rating. 


The Matthews Engineering Co., San- 
dusky, Ohio, has added to its line of 
full automatic lighting plants, which 
heretofore has consisted of 1, 2, 5, and 
15-kw. sets, a new size known as the 
“Little Husky.” It carries a 300-watt 
continuous rating on the generator, 
equal to 15-light capacity. 

This plant is ‘made for the 32-volt 
system, this being standard for plants 
of this kind. It is direct-connected. 
The generator frame and engine crank- 
case are cast integral. The engine is 
a four-cycle water-cooled tvpe with 2- 
in. bore and 3-in. stroke. The plant is 


End View and Section of 


‘sion which does away with the 


Matthews 300- Watt, 


guaranteed to have 35 per cent over- 
load capacity. A 60-ampere-hour Wil- 
lard glass-jar lead storage battery is 
used with the plant. 

Main bearings are 1 3/16 in. diame- 
ter, 2 in. long. The connecting rod is 
l in. diameter and 13¢ in. long. The 
ignition is from a 32-volt spark coil, 
and the breaker is mounted on the end 
of the camshaft. The coil is mount- 
ed on the end plate of the crankcase. 
The armature is the standard laminat- 
ed drum type, hand-wound with closed 
slots for retaining the.windings. It is 
impregnated with Bakelite, varnished 
and baked. 


Improved Contact-Finger Con- 
struction for Drum Controllers. 


Drum type controllers are used very 
generally for cranes, hoists, trucks, 
tractors and other heavy-duty motors 
subjected to overloads and severe serv- 
ice. In spite of magnetic blowout de- 
vices considerable arcing occurs at the 
contact-tingers, necessitating more or 
less frequent attention. To minimize 
the trouble thereby involved, the Union 
Electric Manufacturing Co., Milwau- 
kee, Wis., has developed an improve- 
ment consisting of a new spring ten- 
stud 
post and at the same time protects the 
tension spring from injury. Drum con- 
trollers are, as a rule, subject to se- 
vere service and the continual making 
and breaking of circuits soon pits the 
fingers, making it necessary to have 
the fingers dressed by a reliable and 
expert repair man. With the old type 


of finger in common use in order to Jeorsas and Holder 


dress the finger tips and segments con- 
siderable time was required, as several 
cotter pins, washers, springs, nuts, etc, 
had to be removed. A repair man was 
actually required to carry a complete 
tool kit to do the job thoroughly. Con- 
siderable time was lost and quite often 
drum controllers were neglected, due 
to the fact that the time required to 


32-Volt, 


Self-Contained Automatic 


Lighting Plant. 


dress the fingers was more valuable 
than keeping the controller in fair op- 
erative condition. 

The new type of finger. which is 
called the “Union Perfect Type,” does 
away with all of the cotter pins, wash- 
ers, bolts, etc. A file and a piece of 
sandpaper are all the tools required by 
a repair man. The spring tension is 
released and the finger opens out into 
a position for inspection and dressing 
with one movement of the hand. A 
man can take the finger off, dress it 


and have it back in position in 
less time than he could take the 
finger off under the old construc- 
tion. The time actually saved in 


dressing fingers has been reduced to 
the time required to do the actual 
dressing for the reason that the time 
required to take the finger apart and 
return it to the original position is 


practically negligible. 
This finger is of special design. con- 


Method of FPemoring 
Jaering and Moider 


General View and Details of New Contact 
Finger Construction. 


sisting of a strip of hard-drawn brass, 
hinged at the back into a bearing which 
is part of the finger base. On the op- 
posite end is a rénewable tip of cast 
copper hammered cold to harden and 
held in position by two rivets. This 
tip is renewable and can be removed 
by knocking off the rivet heads and in- 
serting a new casting which has the 
rivets cast integrally in it. The fng- 
ers are held firmly against the copper 
cylinder segments by a steel coiled ten- 
sion spring over which the new style 
copper-plated steel cap fits and holds 
in position. Adjustment is taken care 
of by a set screw which is locked and 
held in position by a brass, lock spring. 
A pig tail of laminated copper strip 
runs from the finger bar to the base, 
making good electrical contact all the 
way through. Another feature is that 
the’ fingerboard can be removed from 
therdrnm without disturbing any other 
part of thé controller. 
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New Oil Reversing Switch for 
Large Motors. 


High voltage slip-ring motors built 
for steel mills, mine hoists and similar 
duty require some form of switch to 
connect the primary winding to the 
lines, especially so when the motor is 
used for reversing service. The ac- 
companying illustrations show a new 
primary oil reverse switch that has 
several new and interesting features. It 
consists principally of two 3-pole switch 
units each operated by a high-torque 
motor. 

Among the unique features of this 
switch are the unit tank construction 
and the means of lowering the tanks 
for inspection, repairs and renewal of 
oil. Unit tank construction is used be- 
cause it increases accessibility and 
saves time and labor in locating trouble 
and making repairs. A double wind- 
lass with cables and pulleys permits 
easy lowering of one or more tanks. In 
the end view one of the tanks is low- 
ered and shows the simple construc- 
tion of the stationary and moving mem- 


bers. It will be noted that the arc is 
broken horizontally rather than ver- 
tically. This construction allows the 


arc to rise to the point of rupture with- 
out burning parts not designed for such 
duty. Since the rupture takes place 
near the top of the oil, it is well away 
from all sediment; hence frequent in- 
spections and renewals are unnecessary. 
The support for the stationary and 
moving members is bolted to a channel 
iron, which in turn is bolted to the 
main frame, consequently in case of 
serious damage to any single-pole unit 
the complete unit may be removed 
without disturbing any of the others. 
The tanks are lined with a heavy as- 
bestos material to prevent groundings 
of any live parts in case the tank is 
pushed out of place and also as an ad- 
ditional safeguard in case of sludging 
of the oil. 

The contactor panel shown at the ex- 
treme right is controlled from a master 
switch or push buttons and handles the 
motor currents. Very little current is 
required as the motors used have.high- 
resistance rotors. This particular re- 


Primary Oil Reversing Switch for Large Motors. 


Two High-Torque Motors. 


Double Windlass for 
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versing switch was made by the Cutler- 
Hammer Manufacturing Co., Milwau- 
kee, Wis., for a 1200-hp., 220-volt, mine- 
hoist motor. It may be used for two 
motors on non-reversing service, or 
where only one non-reversing motor is 
required the switch is made with only 
one 3-pole unit and one motor. 


Greene Electric Melting Furnaces 
for Small Foundries. 


A typical installation of an electric 
furnace for melting steel and iron for 
castings is shown in the illustration 
herewith. This is a No. 2 Greene arc 
furnace, made by the Greene Electric 
Furnace Co., Seattle, Wash. The fur- 
nace shown here, although rated at 
less than 1500 lb. charge, is actually 
melting regularly charges of 2000 1b. 
of steel scrap. This furnace is con- 
nected to a two-phase power line of 
the Pacitic Northwest Traction Co.. 
at Everett, Wash., and is installed in 
the- plant of the Everett Steel Co. 
there. The power line is 2200 volts 
and the two furnace transformers are 
each 200-kva. and of Moloney manu- 
facture. The secondary voltage ap- 
plied directly to the furnace is about 


110. The furnace has two top mov- 
able graphite electrodes of 4 in. 
diameter. These are light and strong 
and easily screwed together when 


more electrode is required as a result 
of the consumed electrode material in 


the furnace chamber. 

The electrodes are controlled by 
hand-operated worm gears, which 
can be seen in the left-hand back- 


ground of the picture. Cables from 
the drums on these hoists operate 
over sheaves to hoist or lower the 
electrode holders. This construction 
of the hoist is simple and inexpensive, 
and, as a furnace operator must be 
kept on hand at all times, the ad- 
vantage of the additional cost of 
automatic control for small furnaces 
is not vet determined. 

However, the construction of this 
furnace provides for the use of auto- 
matic-control motors if the purchaser 
desires to install these at his own ex- 


Operated by 
Members. 


Lowering the Unit Tanks. 
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This he may do when he 
purchases the furnace or at any 
future time. There is a simple panel 
which provides for the ammeters by 
which the operator controls the cur- 


pense. 


Installation of a Greene Electric Furnace 
at Everett, Wash. 


rent through each arc, and a volt- 
meter which may be switched on 
either phase by a switch plug; space 
is also provided for the central sta- 
tion’s watt-hour meter and for a 
curve-drawing meter which serves to 
keep the furnace operator within his 
limit of power demand. This ar- 
rangement of curve-drawing meter 
on the same panel with the ammeters 
has proved a great saver of power. 
The foundry has in the chart from 
its curve-drawing meter an exact 
record of power at all times and of 
when each heat was started and 
stopped and of all interruptions of 
operation. In addition to the meters, 
the switch handle for operating the 
oil breaker for the furnace is also 
located on this panel in close reach 
for the operator. The transformers 
are connected in solid with the fur- 
nace terminals on the 110-volt side 
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and disconnection of the current 
source is done on the 2200-volt side. 

The new design of these furnaces 
provides three electrodes and is for 
three or two-phase service. In this 
design there is an electrode in the 
bottom of the furnace. The voltage 
of the secondaries of the transform- 
ers is applied between each top elec- 
trode and the charge, giving the full 
110 volts on the arc. For subsequent 
operation the voltage of the second- 
ary may be applied to two arcs and 
so the 110 volts be divided equally 
between two arcs. 

These furnaces are capable of 
melting a heat in about three hours. 
It is important for the foundryman 
to realize that fast melting is not de- 
pendent on the furnace nearly so 
much as thé operation. Thus, if the 
foundry can afford to pay for a large 
power demand at all times during 
running, then the operator can force 
more energy development in the fur- 
nace than if he uses a lower number 
of kilowatts and take more hours to 
develop the energy. On the other 
hand, the small foundry is more con- 
cerned with keeping its power bill 
low and securing a market for all 
the castings possible so as to keep 
operating all day every day. 

hese Greene arc furnaces are 
designed for the small foundry. 
They are intended to work in as an 
adjunct to the gray-iron foundry 
business.. Thus it is not essential to 
make the electric furnace carry the 
burden of overhead of the whole 
foundry but the electric furnace can 
be operated just as fast as business 
can be built up for its product. 

Where there is no cupola the elec- 
tric furnace can be used to make both 
gray iron and steel and in this way 
make it possible to get business and 
develop a market where either the 
cupola or the electric steel foundry 
alone would be more handicapped. 


Electric Roll and Food Warmer 
for Restaurants, Etc. 


Restaurants, hotels, clubs, hospitals 
and similar institutions have occasion 
to keep food warm, for which purpose 
the Duparquet, Huot & Morense Co., 
108 West 22d street, New York City, 
has placed on the market the electric 
warmer illustrated. 

This appliance, while designed to 
keep rolls warm and fresh, should find 
extensive use as a food warmer owing 
to the small amount of current con- 
sumed and the arrangement for sup- 
plying moist heat. The moist heat 1s 
automatically supplied by a sight-feed 
device with water tank connected to 
the house water supply or filled by 
hand as desired and shows the 
amount of water supplied at all times; 
this water is evaporated by the electric 
heating element. 

The current consumption is 600 
watts, which can be obtained from any 
lighting circuit and is controlled by a 
switch mounted on the warmer with 
indicating pilot light. 

The roll warmer is heated by two 
300-watt General Electric sheathed- 
wire units placed one on each side of 
the compartment and arranged to al- 
low free circulation of the heated air. 

One of the novel features of this 
warmer is the self-closing door ar- 
rangement, the door being made in two 
sections, the upper part sliding up 
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while the lower portion drops down 
and forms a shelf which can be used 
to set the bread tray on while filling. 
The door-opening device consists of 
an arrangement of levers actuated by 
a foot bar extending across the front 
of the warmer and placed flush with 


Electric Roll and Food Warmer Opened 
to Show Interior Arrangement. 


the front, thereby avoiding any project- 
ing part. An adjustable air cushion is 
provided to prevent the doors from 
closing too rapidly. Pulleys, chains 
and counterweight are eliminated. 

This warmer is ordinarily construct- 
ed of galvanized iron double-walled, 
insulated with air-cell asbestos. Special 
warmers, however, can be made of 
American Russia iron with polished 
steel or nickel-plated trimmings or 
polished monal metal throughout. Four 
tinned-wire shelves are provided, each 
25 in. square, to place the rolls on. 


Heavy-Duty Insulating Supports 
for Alternating-Current Buses. 


The use of low-voltage three-phase 
systems by the large industrial com- 
panies has resulted in the development 
of power systems that generate and 
distribute such currents in very large 
amounts. This practice has made it 
necessary for engineers to give con- 
siderable attention to the design of 
busbars and insulating supports to sat- 
isfactorily handle systems of this type 
with the minimum amount of copper. 

The Electrical Engineers’ Equipment 
Co., 710 West Madison street, Chicago, 
has developed and placed upon the 
market a line of supports designed for 
this class of service. The principal 
requirements for supports of this type 
are great mechanical strength. provi- 
sion for the proper ventilation of buses, 
and an arrangement of conductors 
which will permit using the minimum 
amount of copper. 

A support of this type is shown in 
the accompanying cut. It is arranged 
for carrying four 14 by 5-in. bans,and 
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to mount upon two parallel 114-in. 
pipes. Enormous strains will be ex- 
erted between buses carrying large cur- 
rents under short-circuit conditions. 
These maximum strains are carefully 
calculated and all supports are de- 
signed to withstand this maximum 
short-circuit strain and at the same 
time provide a proper factor of safety. 

In order that the skin effect will be 
reduced to a minimum, the busbars are 
arranged in the form of a rectangle 
and held in place by means of non- 
magnetic spacers clamped to the sup- 
ports. The arrangement of the bars 
in this manner approximates a ring or 
copper tube condition, which is the 
ideal shape for an alternating-current 
conductor. All of the bars operate at 
approximately the same_ temperature 
and at the same current density. This 
is mot true when vertical bars are 
placed side by side in the ordinary 
manner. With this latter arrangement, 
the skin effect, inductance and react- 
ance will force the current into the 
outer bars and cause them to run 
warmer than the inner ones. 

Insulating spacers are also supplied 
for inserting between the different 
phases to stiffen the structure. The 
buses when assembled with the sup- 


ports and spacers, form one solid com- 


pact structure of great strength and 
rigidity. 

While the Electrical Engineers 
Equipment Co. has standardized this 
type of support, there are always local 
conditions which influence the design. 
A careful study of each installation is 
necessary if the best results are to be 
obtained. On one recent installation, 
several thousand dollars worth of cop- 
per was saved by giving proper atten- 
tion to the design of the buses and 
supports. 
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Busbar Support for Carrying Rectangular 
Buses for Héavy Alternating Currents. 
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American Blower Plant to Be Enlarged—The Conlite Co. 
Enters Engineering-Contracting Field—Valuable Catalogs 


Boggis-Johnson Electric Co., Mil- 
waukee, Wis., jobber of electrical 
supplies, on May 1 will remove from 
127 Second street to 346 East Water 
street, where larger and more desir- 
able quarters have been engaged. 


The Colwell Storage Battery Co., 
of Waukegan, Ill., has purchased the 
Wetzel Building and will remove to 
the new location during the next few 
weeks. The new building is 120 by 
130 ft. in area and the company will 
have the use of three floors. 


The United Electric Co., of Du- 
buque, Iowa, has been incorporated 
with capital of $15,000 to deal in elec- 
trical supplies and to do a general 
electrical contracting business. Jo- 
seph Lowe ts president and C. J. Will- 
ing 1s secretary of the company. 


Western Dry Battery Co., manu- 
facturer of Bull Dog dry cells, has 
moved into its own two-story factory 
at 15th avenue West and Wheeler 
street, Seattle, Wash., which provides 
6500 sq. ft. of floor space. James 
Bennett is president and Roy Bennett 
is manager of the company. 


W-H-Y Electric Equipment Co., 
807 Grand avenue, Milwaukee, Wis., 
has changed its corporate title to W. 
Frank Horn Co., Inc. The company 
manufactures industrial and automo- 
tive electrical equipment. W. Frank 
Horn is president and treasurer, and 
Latayette Yakes, secretary. 


Sorgel Electric Co., Milwaukee, 
Wis., recently issued a price list of 
new and used electrical machinery 
and apparatus in stock. The list in- 
cludes both direct and alternating cur- 
rent motors, elevator controllers, 
drum controllers, exhaust fans, pres- 
sure blowers, air compressors, etc. 


Flexible Steel Lacing Co., 522 
South Clinton street, Chicago, in a 
circular recently distributed discusses 
lamp security by means of Flexco- 
Lix lamp guards and split-handle 
portables. These devices will elimi- 
nate lamp loss and breakage and will 
withstand the roughest usage and 
abuse. 


Automatic Reclosing Circuit Break- 
er Co., Columbus, Ohio, has issued 
Bulletin No. 301, describing its new 
types of automatic reclosing circuit 
breakers “ARL,” “DRL” and “CRL.” 
These are shown diagrammatically 
and their operation, theory of opera- 
tion, adjustments and application ex- 
plained. 


CoKal Stoker Co., 48 West Division 
street, Chicago, 1s distributing a leaf- 
let illustrating and = describing the 
CoKal stoker. The salient features of 
construction and the advantages af- 
forded of the stoker are described and 
directions for its operation, accom- 
panied by drawings, are included in 
the circular. 


The Trumbull Electric Manufac- 
turing Co., Plainville, Conn., has sent 
out a notice stating that it has dis- 
continued the sale of insulating joints 
and hickeys. All orders now in the 
works will be filled but no further or- 
ders can be taken. 


The Power Specialty Co. 111 
Broadway, New York, is enjoying a 
splendid business and reports having 
recently secured orders for the in- 
stallation of superheaters in waste 
heat Edgemoor boilers for the Knick- 
erbocker Portland Cement Co., Hud- 
son, N. Y., and the Huron Portland 
Cement Co., at Alpena, Mich. 


Davis Slate & Manufacturing Co., 
Chicago, is distributing Fair-List No. 
7, which gives the list prices and ship- 
ping weights for the complete range 
of sizes of electrical slate and mar- 
ble. It is a well printed booklet of 24 
pages and contains much informa- 
tion of interest and value to electrical 
engineers and switchboard builders. 


St. Cloud Electrical Co., Fond du 
Lac, Wis., recently incorporated, will 
engage in the manufacture of electri- 
cal farm lighting plants, both direct 
connected and belt driven, and will 
also specialize in electric wiring. The 
incorporators are F. C. Clark, Frank 
Kohlman and O. Koll. The new 
plant which the company is putting 
on the market is to be known as the 
“Soloray” light plant. 


The C. T. Coe Co. has purchased 
the property of the Hafer Foundry & 
Machine Co., Chambersburg, Pa., and 
removed its plant from Newark, N. J., 
to Chambersburg, where it will con- 
tinue to manufacture Coe turbine 
blowers and Coe sectional grates in 
addition to the Hafer patent soot 
blowers and Hafer shaking grates. 
The company will also produce a com- 
plete line of boiler specialties. 


The King Manufacturing Co. is the 
name of the corporation that has 
taken over the business of the King 
Foundry Co., St. Joseph, Mo., manu- 
facturer of King White Way posts 
and other outdoor street, boulevard 
and park lighting equipment. The 
new company is planning on adding 
several kindred lines of manufacture 
to its already well established pro- 
ducts. Announcement of these added 
products will be made at an early 
date. 


American Blower Co., Detroit, 
Mich., has purchased a tract of 20 
acres in the northeastern section of 
Detroit. on which it proposes to erect 
a plant to cost approximately $750,000. 
The manufacturing business of the 
main plant at 1400 Russell street will 
be removed to the new location and 
the former plant used for other pur- 
poses. It is expected that the new 
plant will greatly increase the com- 
pany facilities and make possible the 
employment of larger working forces. 


Crescent Electric Supply Co. will 
in the near future occupy the Lock 
Building on lowa = street, just south 
of Eighth street, Dubuque, Iowa, 
with a complete stock of electrical 
merchandise and will also do an elec- 
trical contracting business. The capi- 
tal stock of this new company is 
$50,000. T. F. Kelly is:secretary of 
the company. 


Victoria Electric Supply Co., Ltd, 
77 York street, Toronto, Ontario, is 
now the exclusive Canadian distribu- 
ter for the lines of glassware manu- 
factured by the Eagle Manufacturing 
Co., Wellsburg, W. Va., who make a 
large and varied assortment of plain 
and decorated shades and bowls. 
Large stocks of Eagle glassware will 
be carried at both the Toronto and 
Montreal warehouses, the latter being 
located at 52 Victoria Square. 


Esterline Co., Indianapolis, Ind., 
engineer and manufacturer of graphic 
meters, permanent magnets, etc., 1s 
mailing a circular entitled ‘“Power- 
Factor Survey.” This circular is one 
of the series sent out to operating 
companies, and other companies con- 
cerned with the use of electricity. 
With the circular is enclosed a letter 
that forcibly brings realization of the 
powerful influence that power-factor 
plays in electric generation and dis- 
tribution. To quote, “When we dis- 
cover that a manufacturer has 
shipped us a generator, a motor or 
a transformer which is overrated, it 
is rejected forthwith or a price ad- 
justment demanded. How then can 
we be so patient with ourselves when 
we are hooking our electrical equip- 
ment into systems in which prevent- 
able low power-factor is robbing us 
of 10%, 20% and in some cases 30 to 


40% of our rated capacity. Low 
power-factor is a good deal like 


Bright’s disease, we can have a bad 
case of it in our system and not 
know it. It takes a specialist to find 
it, if he gets hold of us before the 
undertaker does. In the investiga- 
tion of power-factor conditions, an 
Esterline graphic power-factor re- 
corder in the hands of an engineer 
makes him a specialist on the subject. 
Continuous records can be made 
night and day on each part of the 
system, the causes localized and the 
remedies prescribed. Since the 
causes of low power-factor are found 
mainly in industrial plants, this is a 
subject of interest and importance 
to central stations, consumers and 
plants which generate their own elec- 
trical power.” The above-mentioned 
circular discusses power-factor in a 
practical way, showing by records 
from an installation power-factors as 
they existed before and after correc- 
tion. This circular should appeal to 
all in amy way concerned with alter- 
nating-currént )genération, transmis- 
sion’ and utilization. 
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Edison Electric Appliance Co., Chi- 
cago, 1s distributing to dealers.a very 
attractive broadside produced in 
colors which features the Hotpoint 
iron. This is a reproduction of the 
Hotpoint iron advertisement in the 
May issue of the Ladies’ Home Jour- 
nal, opening the extensive Hotpoint 
advertising campaign for 1919, 


Dakota Electric Co., Sioux Falls, S. 
D., was recently incorporated by a 
number of Sioux Falls men and will 
make a specialty of handling whole- 
sale electrical supplhes. The corpora- 
tion has been capitalized for $250,000. 
N. C. Draper, for several years man- 
ager of the Northern States Power 
Co., is one of the organizers of the 
company. 


Quigley Furnace Specialties Co., 
Inc., engineer and contractor, 26 Cort- 
landt street,.New York, is distribut- 
ing Bulletin No. 11 dealing with the 
Quigley powdered fuel system for 
preparing, distributing and burning 
powdered fuel. It is devoted prin- 
cipally to a description of the Quig- 
ley method and apparatus for dis- 
tribution and burning and is pro- 
fusely illustrated with halftones, dia- 
grams and charts to clarify the text. 


Chicago Insulated Wire Co. sus- 
tained a loss of $150,000 when fire 
recently destroyed a portion of its 
plant at Sycamore, Ill. The original 
building, 300x60 ft. in dimensions, 
was completely destroyed and several 
other buildings badly damaged, in- 
cluding the heating and power plants, 
machinery and a considerable stock 
of copper wire and cotton for insula- 
tion. The plant was said to be the 
largest factory producing insulated 
copper wire in the Central West. 


The Palmer Forced Draft Slack 
Burner Co., Fort Scott, Kans., man- 
ufacturer of Palmer forced draft 
burners for steam boilers, has issued 
a valuable little bulletin entitled 
“Conservation of Fuel,” which offers 
a solution to the fuel problem. It 
contains a detailed description of the 
Palmer burner system and points out 
how certain existing losses in fuels 
may be reduced to a minimum. It 
enumerates the losses on a hand 
fired, natural draft furnace and on a 
Palmer system burner and tells how 
these conditions may be remedied. 
It emphasizes the importance of 
knowing the efficiency of boilers, and 
in this connection offers charts and 
tables showing how this can be de- 
termined. Numerous pages are de- 
voted to views of recent installations 
of the equipment and testimonials 
from many companies telling of the 
excellent results obtained from the 
Palmer system. 


Wheeler Condenser & Engineering 
Co., Carteret, N. J.. is distributing 
Preliminary Bulletin No. 113, illus- 
trating and describing the Wheeler 
steam jet air pump. This patented 
steam jet air pump includes the val- 
uable feature of two or more steam 
jets working in series with a con- 
denser between the jets—a feature 
which enables this type of pump to 
perform a given duty more efliciently 
than any steam jet pump not so 
equipped. The bulletin explains the 
operating principles, reasons for high 
efħciency, minutely describes the in- 
ter-condenser, cites an interesting 
case of unprejudiced testimony and 
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shows an operating test curve. It 
includes a cross-sectional drawing and 
shows how to connect double ma- 
chines or triple machines to surface 
condensers. The pump is applicable 
to jet condensers, as well as to sur- 
face condensers. 


United Gas Improvement Co., Phil- 
adelphia, has organized the U. G. I. 
Contracting Co., which will not only 
engage m engineering and construc- 
tion problems, but wiil include an up- 
to-date selling organization to take 
entire charge of the sale of by-prod- 
ucts. The construction of manufac- 
turing apparatus and the sale of by- 
products have been heretofore divided 
among several departments of the par- 
ent company, but in the future it will 
be handled by the new company. It 
will design and erect power and gas 
plants. and together with the sale of 
residuals of all kinds, will have a spe- 
cial road division competent to con- 
struct and maintain roads and high- 
Ways under contract. The company 
expects this latter phase of the work 
to be a most important one for the 
reason that most communities are 
inaking very broad plans for the gen- 
eral improvements of their highways. 
Paul Thompson, one of the vice- 
presidents of the United Gas Im- 
provement Co., is president of the 
new organization. J. .\. P. Crisfield is 
vice-president in charge of engineer- 
ing, and D. J. Collins, vice-president 
in charge of sales. The staff of the 
company will include many engineers 
and sales experts now connected with 
the parent organization, who have 
been engaged in these particular du- 
ties for a number of years. The ofh- 
ces of the U. G. J. Contracting Co. 
will for the present be in the U. G. J. 
building, Philadelphia. 


The Conlite Co., Inc., 208 South 
LaSalle street, Chicago, has entered 
the engineering and construction field 
and promises to be one of the most 
enterprising and successful organiza- 
tions in the industry. This concern 
was recently incorporated and has 
a capitalization of $1,000,000. The 
company will engage in the con- 
struction of underground conduit; 
transmission lines and plants for 
power, light, telephone and telegraph 
systems; commercial and ornamental 
lighting systems, employing gas or 
electricity; mass concrete work; 
sewer systems; and allied construc- 
tion into which the above classes of 
work enter. A competent supervisory 
force has been employed and connec- 
tions made with an adequate force of 
skilled and unskilled labor, thorough- 
ly conversant with the branches of 
work in which it engages. This en- 
ables the company to guarantee its 
clients, not only economical prices, 
but harmonious co-operation and effi- 
cient and prompt completion of the 
work to which it is intrusted. The 
facilities of its organization are at 
the disposal of its clients, either for 
the dissemination of information or 
for furnishing preliminary costs of 
contemplated work. The Conlite Co. 
would appreciate the opportunity to 
submit bids on proposed construc- 
tion, irrespective of location or size, 
involving any of the different classes 
of work enumerated above. 


Leeds & Northrup Co., Philadel- 
phia, in a recent bulletin entitled 
“Checking Thermocouple (Pyrome- 
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ters,” discusses the importance of 
maintaining standards and of check- 
ing in pyrometry. Causes of and 
methods for the prevention of errors 
in pyrometer equipment have been 
given little or no publicity up to the 
present time, although the failure 
and rejection of a large percentage of 
many products may be traced direct- 
ly to such inaccuracies. There are 
many opportunities to increase efh- 
ciencies by the use of pyrometers in 
steam and gas making plants as well 
as in many industries. Many of the 
most common errors found in pyro- 
meter installations are due to simple 
causes which could be easily rem- 
edied if the user were acquainted 
with the necessary precautions to be 
observed in the installation and care 
ot his instruments. In view of these 
facts, the publication of this bulletin 
by the Leeds & Northrup Co. is par- 
ticularly timely and of considerable 
interest to those employing the pyro- 
meter in their operations. It points 
out sources of error and the remedies 
for troubles in thermocouples, milli- 
voltmeters, cold junctions and poten- 
tiometers, and outlines a commercial 
checking laboratory, including a 
special checking furnace, precision 
potentiometers and standardized 
thermocouples. This bulletin is dis- 
tributed free of charge and should be 
in the hands of every manutacturer. 
the quality of whose product depends 
upon temperature control by pyro- 
metric means. 


American Steel & Wire Co., Chi- 
cago and New York, has issued a 
new catalogue of electrical wires and 
cables. This is a very complete edi- 
tion comprising 84 pages of which 
the first 50 give detailed information 
and illustrations of the various types 
of wire and cables made. Included 
among these are magnet, annunciator 
and ofhce wire, Reltance weather- 
proof, slow-burning and weatherproof 
iron wire and cable, various types ot 
lamp cords, Americore rubber-cov- 
ered wire for interior wiring, Amerite 
rubber-covered wire for high voltages, 
lead-covered and steel-armored cables. 
submarine cables, rail bonds, galvan- 
ized iron telephone and telegraph 
wire and steel strands. Then follow 
about 12 pages of useful wire data. 
including tables giving comparisons 
of the various wire gauges, data on 
stranded wires and cables, resistances 
and weights of wires and carrying ca- 
pacity of wires, the physical proper- 
ties of different wires and metals and 
general physical data are given, also 
several tables of standard shipping 
reels. Sixteen pages are devoted to 
five illustrated articles on systems 
of wiring bv F. H. Bernhard. en- 
gineering editor of the ELECTRICAL 
Review; these deal with modern 
house wiring, wiring of farm build- 
ings, industrial plant wiring, labor 
costs for installing conduit wiring 
systems, and protective grounding of 
lighting and power circuits and equip- 
ment. The last five pages of the cata- 
log give a very condensed outline of 
the principal products made by the 
American Steel & Wire Co., including 
its electrical wires, airplane wires 
and cables, auto cables, wire wheels. 
wire rope, aerial tramways, barbed 
wire, poultry netting. wire fences, ni- 
ano wire, wire tacks, door springs, flat 
Wire and. steel. bale ties, steel fence 
posts, wirehoops, re-enforcement, ete. 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


Springfield, Mass.—The New York, 
New Haven & Hartford Railroad Co. 
has awarded a contract for the con- 
struction of a new boiler plant at its 
local yards. 


Waterbury, Conn.—The American 
Brass Co., Chand and Meadow streets, 
has awarded a contract to the Tor- 
rington Building Co., Torrington, for 
the construction of a new one-story 
pumping building at its plant. The 
structure is estimated to cost $10,000. 


Albany, N. Y¥.—The General Car- 
bonic Co.. Mill and Bridge streets, 
has awarded a contract to the Wil- 
liam G. Sheehan Construction Com- 
pany, 28-30 DeWitt street, Albany, 
for the erection of a new extension 
to its boiler plant to provide for in- 
creased operations. 


Buffalo, N. Y.—It is understood 
that the Finance Committee of the 
Board of Supervisors is considering 
plans for the employment of a power 
plant expert for the designing of 
lighting, heating, and ventilation 
plants for use at the proposed new 
county home and hospital. 


Canisteo, N. Y.—The proposition to 
issue $15,000 for municipal. lighting 
was defeated. The majority of the 
business men are in favor of a deal 
with the Hornell Electric Co., which 
agrees to build a line to Canisteo and 
to supply unlimited power if the peo- 
ple in Canisteo will take $9500 worth 
of the company’s bonds. 


Jamestown, N. Y.—The Common 
Council has approved the merger of 
the Home Telephone Co. with the 
local branch of the Bell system, effec- 
titve April 1, to be known as the 
Jamestown Telephone Corporation. 


Mineola, N. Y.—The Nassau Light 
& Power Co. is arranging plans for 
extensive improvements in its system 
to Manhasset, L. I., for increased 
operations. It is understood that ex- 
tensions will be made in the electric 
street-lighting system in the Port 
Washington district. Frederick Maid- 
ment is president. 


New York, N. Y.—The Federal 
Court has appointed James R. Shef- 
held, of New York, a well-known 
lawyer and formerly Assemblyman, 
receiver for the Interborough Con- 
solidated Corporation, which holds a 
majority of the stock of the Inter- 
borough Rapid Transit Co. and the 
New York Railways Co., which re- 
cently went into receivership. 


New York, N. Y.—Announcement 
has been made that a serious situa- 
tion will result should the Board of 
Estimate not approve the appropria- 
tion of $557,060 recently requisitioned 
by the Public Service Commission 
for the continuance of subway con- 
struction work for the second quarter 


of the year. It is said that the need 
for the appropriation 1s very urgent, 
and unless taken care of at an early 
date a total of about 1000 employes 
will automatically become idle. Tra- 
vis H. Whitney is acting chairman 
of the Commission. 


Camden, N. J.—Wilckes, Martin & 
Wilckes, manufacturers of lamp black, 
etc., have completed plans for the 
rebuilding of its two-story drying 
building, located at the head of Pine 
street, recently destroyed by fre. 
Frank Sutton, 80 Broadway, New 
York, is engineer for the company. 


Newark, N. J.—The Board of Pub- 
lic Utility Commissioners has granted 
permission to the Public Service Rail- 
road Co., a subsidiary of the Public 
Service Corporation, to issue stock 
to the amount of $30,000. It is under- 
stood that a portion of the proceeds 
will be used for various improve- 
ments. 


Pompton Lakes, N. J.—The Bor- 
ough Council is making rapid prog- 
ress on the construction of the new 
borough electric plant, and it is un- 
derstood that operations will be in- 
augurated about the middle of April. 
The Board of Works is working on 
schedules of rates for service for sup- 
plying Pompton Plains, Riverdale, 
and neighboring sections from the 
new plant. 


Allentown, Pa.—The Lehigh Valley 
Transit Co. has completed the issu- 
ance of bonds for $15,000, a portion 
of the proceeds to be used for exten- 
sions and improvements in its system. 
Notice has been filed with the Pub- 
lic Service Commission. 


Beatty, Pa—The Board of Man- 
agers of St. Vincent’s College is hav- 
ing revrsed plans prepared for the 
construction of the proposed new 
power plant at the institution. The 
structure will be one-story, brick, and 
with equipment installation is esti- 
mated to cost about $200,000. The 
Joseph A. Langdon & Sons Co., Grant 
street, Pittsburgh, is consulting en- 
gineer. 


Coatesville, Pa—vThe Chester Val- 
ley Electric Co. has filed notice with 
the Public Service Commission of the 
issuance of bonds for $82,000, a por- 
tion of the proceeds to be used, it is 
understood, for extensions and im- 
provements in its plant and system. 


Mauch Chunk, Pa. — The Mauch 
Chunk & Lehighton Transit Co. has 
completed arrangements for the in- 
stallation of a quantity of new equip- 
ment in its power plant, to provide 
for increased operating facilities. The 
company is also planning for improve- 
ments in its power lines, and the in- 
stallation of new motors in its rolling 
stock, in connection with other im- 
provements. Ives & Davidson, 61 
Broadway, New York, electrical en- 


gineers, have been retained by the 
company in charge of the work. 


New Castle, Pa—The Mahoning & 
Shenango Railway & Light Co. has 
filed notice with the Public Service 
Commission of the issuance of bonds 
for $217,000, to provide for general 
improvements, expansion, etc. 


Oil City, Pa—The City Council is 
planning for the construction of a 
one-story boiler plant to cost about 


$45,000. 


Middletown, Md.—Middletown 
Packing Co. is erecting a one-story 
addition to its plant, 32x200 ft. in 
size. Boiler equipment, pumping ma- 
chinery, power transmission appa- 
ratus and other equipment will be 
installed. 


Moundsville, W. Va—C. McKin- 
ley Co. is planning the installation of 
electrically operated equipment to re- 
place the former steam-driven appa- 
ratus in connection with rebuilding its 
coal tipple recently destroyed by fire. 


Albany, Ga. — Georgia - Alabama 
Power Co. is considering the con- 
struction of a new hydroelectric pow- 
er plant on Flint river, with an initial 
capacity of about 10,000 hp. 


NORTH CENTRAL STATES. 


Berlin Heights, Ohio—The Lake 
Shore Electric Station and Subpower 
House were destroyed by fire. Loss 
$15,000, covered by insurance. 


Mt. Union, Ohio—-The council is 
planning ways and means to estab- 
lish a municipal light plant. Address 
city clerk. 


Norwalk, Ohio—The city officials 
will ask electrical companies to sub- 
mit bids for the 500-kw. generator 
and condensers for the light and pow- 
er plant as soon as the attorney for 
Sidney Spitzer Co. finds the ordinance 
for the sale of the bonds all right. 
The sale of the bonds at premium of 
$1202 pleased officials of the city and 
others. 


Oxford, Ohio.—Specifications have 
been prepared for electric pumps for 
water system. Address J. H. Hughes, 
mayor. | 

Tiffin, Ohio.—The Central Power 
Co. is seeking a contract to furnish 
service to Bucyrus. The proposition 
of the company is to extend its high- 
tension wires from Shelby to Bucy- 
rus, connecting with Crestline and 
Galion. The Pennsylvania shops at 
Crestline are wanting power from the 
company and it 1s thought arrange- 
ments could he made to serve Galion. 
E. D. Wagenhaus is general manager. 

Wooster, Ohio—Service Director 

. H. Miller is advertising for the 
contract for lighting the streets of 
Wooster. A municipal lighting plant 
will eventually sbeyburlt here. 


Anderson, Ind:,\—~A_ seven-story 
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hotel will be erected at corner of 
Main and Ninth streets, by T. N. 
Stilwell, A. Weslow and E. C. Love. 
The new hotel will contain 184 rooms. 


Colfax, Ind.—Colfax Electric Co. 
has organized. Electric lights for 
Colfax are now assured. George Da- 
vis, president. 


Indianapolis, Ind.—The city is con- 
sidering the installation of new arc 
lighting units at various locations in 
the street-lighting system in Indiana 
avenue. 


South Bend, Ind.—Thor Electric 
Co. is remodeling both the interior 
and exterior of its business house. 
The sales and display room for elec- 
trical merchandise will be greatly en- 
larged and made attractive by the 
changes. 


Washington, Ind.—City has peti- 
tioned Indiana Public Service Com- 
mission for permission to issue bonds 
in the amount of $20,000 for improve- 
ment of lighting and power plant. 


Winamac, Ind.—The Winona Tele- 
phone Co. will spend $12,500 on im- 
provements. Address W. E. Danils, 
Knox, Ind., secretary. 


Bloomington, Ill.—Illinois Tractor 
Co. will erect power plant. Address 
J. G. Sinclair, chief engineer. 


Bloomington, Ill.—Union Gas & 
Electric Co. will expend $50,000 for 
improvements. The Engineering De- 
partment of the company is now 
working on plans for a new boiler 
house which will contain three large 
new boilers and a new _  exhauster 
house which will take the place of 
the one now in use. Address Manager 
Roy Stretch. 


Decatur, Ill.— Decatur Malleable 
Iron Works plans the erection of a 
$100,000 shop building. 


Gillespie, Ill. — Southern Illinois 
Light & Power Co. has taken first 
steps in the erection of an $80,000 
power plant in this city. It is ex- 
pected that the plant will be ready 
for operation before next winter. 
When the company was given a light 
and power franchise in Gillespie one 
of the provisions of the grant was 
that a power plant would be erected 
in this city. For a few years the 
company served Gillespie through 
high tension wires, but the plant will 
now be erected in accordance with 
the terms of the franchise. 


cance Ii—The Lincoln Tele- 

one Co. has petitioned the Illinois 
Pari Utilities Commission to pur- 
chase the Central Illinois Telephone 
& Telegraph Co. at Lincoln; the New 
Holland Telephone Co. at New Hol- 
land, and the Elkhart Independent 
Telephone Co. at Elkhart. The com- 
pany also asks permission to issue 
$152,500 of its capital stock. 


Rock Island, Ill.—The Rock River 
Valley Light & Power Co. has 
filed a petition with the Illinois Pub- 
lic Utilities Commission asking for 
a certificate of convenience and neces- 
sity to construct and operate a light 
and power plant in Barstow, Joplin 
and Hillsdale, IH., and to issue $20,- 
000 of its capital ‘stock. 


Rockford, Ill.—Rockford & Inter- 
urban Co. has installed a transformer 
at the village of Rockton and will 
furnish light and power. 
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DATES AHEAD. 


Tri-State Water and Light Associa- 
tion. Annual meeting, Greenwood, S. 
C., April. Secretary-treasurer, W. F. 


Steiglitz, Columbus, S. C 


Pacific Division, N. E. L. A., Pacific 
Division, National Electrical Jobpers’ 
Association and California Association 
of Electrical Contractors and Dealers. 
Joint convention, Coronado, Cal., April 
30 to May 2. 


National Fire Protection Association. 
Annual meeting, Ottawa, Ont.. May 
6-8. Seeceretary-treasurer. Franklin H. 
Wentworth, 87 Milk street, Boston, 
Mass. 


Southwestern Electrical and Gas As- 
sociation. Annual convention. Galves- 
ton. Tex., May 12, 13 and 14. Head- 
quarters, Hotel Galvez. Secretary. H. 
S. Cooper. 405-404 Slaughter building, 
Dallas, Tex. 


National Electric Light Association. 
Annual convention, Atlantic City, N. 
J., May 19-23, Secretary, T. C. Mar- 
ns 33 West 39th street, New York 
‘ity. 


Tilinois Association of 
Contractors and Dealers. 
vention, Decatur, HL., 
N. M Blumenthal, 17 
ton street, Chicago. 


Flectrical 
Summer con- 
eae Secretary, 
9 West W ashing- 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit. Mich.. June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
Street, New York City. 


American Institute of Electrical En- 
gineers. Annual convention, week of 
June 23, Adirondacks, N. Y. Head- 
quarters, Lake Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis., July 15, 16 
and 17. General manager, William H. 
Morton, 110 West 40th street, New 
York City. 

Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, Green- 
ville, Ohio. 


Association of Iron and Steel Elec- 
trical Fngineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire building, 
Pittsburgh, Pa. 


Springfield, Ill. — Central IHinois 
Public Service Co. has opened an of- 
fice in Springfield, the ground floor 
of the Farmers National Bank build- 
ing having been leased by the com- 
pany. The ofhces of J. Paul Clayton, 
vice-president; P. A. Erlach,- auditor; 
and Carl Cripe, treasurer, have been 
ee to Springfield from Mattoon, 


Detroit, Mich.— Detroit United 
Railway is interested in a project for 


-an electric line from Flint to Davi- 


son and Potter’s Lake, with continu- 
ation to Elba, Lapeer and Imlay City. 
Address F. W. Brooks, general man- 
ager, Detroit, Mich. 


_Marine City, Mich.—Banner Salt 
Co. will erect a new one-story power 
plant, 50x100 ft. 


St. Joseph, Mich. — Preliminary 
plans for the erection of a new boiler 
plant to cost about $30,000 are being 
prepared by the Mullen Brothers Pa- 
per Co. 


Tipton, Mich.—A meeting was held 
here in regard to the electric light 
proposition and it seems to be almost 
a certainty that the village will soon 
be lighted with electricity, the power 
to come from Clinton. Address vil- 
lage clerk. 
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Tuscola, Mich—The council has 
been petitioned for a franchise to 
supply electric lighting. Address vil- 
lage clerk. 


Cumberland. Wis. — Clear Lake 
Electric Co. has purchased the elec- 
tric plants at Glenwood City, Down- 
ing and Boyceville from the Wiscon- 
sin-Minnesota Light & Power Co. 
These plants are now run by steam, 
but will be connected with the power 
plant at Little Falls on Apple river 
as soon as high tension lines can be 
erected. 


Janesville, Wis.—Bids are being 
taken by the Parker Pen Co. for the 
erection of a new three-story factory, 
office and power plant, designed by 
Frank A. Carpenter, architect, Rock- 
ford, Ill., and estimated to cost $100.- 
000. New machinery and equipment 
will be purchased. 


SOUTH CENTRAL STATES. 


Dixon, Ky.—Twenty-eight citizens 
of Dixon have made a contract with 
the Clay Light & Ice Co. to furnish 
the county seat with electric lights. 
Poles will be erected and wires strung 
from Clay to Dixon. 


Ghent, Ky.—Ghent Electric Light 
Co. has organized with a capital ot 
$5000. It is proposed to light the 
streets and private residences. 


Louisville, Ky. —Reciprocating Elec- 
tric Tool Co. has increased its capi- 
tal from $10,000 to $100,000. 


Louisville, Ky.—The commercial 
department of the Louisville Gas & 
Electric Co. during the week ended 
March 21 secured 71 new electric light 
and power customers with 27 kw. ot 
lighting and 46-hp. in motors, and 
closed contracts for wiring 32 already 
built houses. New business connected 
to the company’s lines shows an in- 
crease of 61 customers with 38 kw. 
of lighting and 9-hp. in motors. Out- 
put of electric energy was 9.4% 
greater than during the correspond- 
ing weck a year ago. 


Chattanooga, Tenn.—The power 
station of the Chattanooga Railway 
& Light Co. was completely destroyed 
by fire recently, a loss of $50,000 being 
sustained. 


Memphis, Tenn. — The Rosemark 
Telephone Co. has recently fled 
notice with the secretary of state or 
an increase in its capitalization to 
$25,000 to provide for general busi- 
ness expansion. 


Blytheville, Ark. — The Missouri 
Southeastern Utilities Co. 1s said to 
be planning for the construction of a 
large new power plant. It is under- 
stood that the company has com- 
pleted arrangements for furnishing 
electric power to eight cities located 
in this section. 


Paragould, Ark.—Plans are under 
consideration by the City Council for 
the construction of a new municipal 
electric light plant. The project is 
estimated to cost in the neighbor- 
hood of $100,000. - 


Monroe, La—The city is consider- 
ing plans for increasing the capacity 
of the municipal electric light and 
power plant. 


Ada, Okla=—The Oklahoma Power 
& Transmission Co. is arranging 
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plans for the extension of its trans- 
mission system from Ada to Sulphur 
and Davis. 


Marietta, Okla.—The city is having 
plans prepared for improvements and 
extensions in’ the municipal electric 
light and water plants. Bonds for 
$15,000 to provide for the cost of the 
work have been authorized. 


Miami, Okla.—The Southwestern 
Light & Power Transport Co., Com- 
merce Building, has completed ar- 
rangements for the construction of 
its new hydroelectric power plant on 
the Grand river. The work will in- 
clude the construction of seven dams, 
of 15,000 hp. capacity each, with an 
auxiliary plant of 10,000 hp. capacity 
at Miami. The company is planning 
for the installation of a new 10,000- 
hp. steam turbine at an early date. 
W. T. Croslen is president and chief 
engineer: W. S. Miller is vice-presi- 
dent, and J. H. Stewart is secretary- 
treasurer. 


El Paso, Tex.—The city is con- 
sidering plans for the installation of 
new arc-lighting units along the 
Scenic Drive on the Mesa. Charles 
Davis is mayor. 


WESTERN. 


Miles City, Mont.—The City Coun- 
cil is considering plans for the in- 
stallation of a quantity of new equip- 
ment in the municipal electric light 
plant, in connection with other im- 
provements, the work being estimat- 


ed to cost $45,000. J. J. McGill is 
superintendent. 
Wibaux, Mont.—Eastern Montana 


Light & Power Co. plans to improve 
and build additions to its plant to 
supply the towns of Wibaux and 
Glendive, also Beach, N. D. H. Zopf, 
manager. 


Flagstaff, Ariz.—Progress is being 
made in the big project of construct- 
ing a dam across the mouth of Dia- 
mond Creek, in the Grand Canyon of 
the Colorado river, the installation of 
a big hydroelectric plant and the con- 
struction ot a system ot power trans- 
mission lines, according to James Mc- 
Girand, chief engineer of the Grand 
Canyon Power & Development Co., 
and its atfħliated corporation, the 
Hualpai Syndicate of New York. It 
is stated that one of the primary pur- 
poses of the proposed hydroelectric 
plant is to provide power for operat- 
ing trains on 500 miles of railway of 
the Atchison, Topeka & Santa Fè 
system in Arizona. Power will also 
be furnished many of the cities and 
towns of the State. It is estimated 
that the cost of the dam and trans- 
mission system will be approximately 


$12,000,000. 


Lamar, Colo—The town officials 
have petitioned the State Public Util- 
ities Commission for permission to 
establishes a municipal electric light 
plant. 


Spokane, Wash.—An order for the 
sale of the assets of the Spokane 
Heat, Light & Power Co., operating 
in the hands of a receiver, at public 
auction, April 21, was issued by 
United States District Judge Frank 
H. Rudkin here today. A minimum 
bid of $250,000 was set by the court, 
but first bonds outstanding against 
the company, held by eastern elec- 
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trical concerns, total $1,400,000. The 
company is capitalized at $3,500,000. 


Salt Lake City, Utah—The Com- 
mercial Club has appointed a com- 
mittee to further the plan for the 
installation of a lighting system 
along the Salt Lake to Ogden high- 
way to be ready for use at the same 
time the new concrete road is fin- 
ished. Arrangements have been made 
for the compilation of costs for in- 
stallation and maintenance of the 
system, by Wesley E. King, chairman 
of the committee. This information 
will be turned over to the county 
commissioners of the counties 
through which the road goes. 


Astoria, Ore—The Pacific Power 
& Light Co. is planning for the in- 
stallation of a quantity of new equip- 
ment in its plant, to provide for in- 
creased capacity. It is understood 
that a new 3750-kva., 660-volt, 3-phase 
steam turbo generator is included in 
the work, the entire being estimated 
to cost $400,000 


Astoria, Ore.—Pacific Power & 
Light Co. will install one 3750-kv-a., 
66U0-volt. 3-phase steam turbogener- 
ator in the station at Astoria. The 
present steam boiler installation will 
be increased by 2000 hp. in boilers. 
The new plant will represent an in- 
vestment or $400,000. 


Klamath Falls, Ore.—California- 
Oregon Power Co. has decided to 
proceed with the construction of dam 
across the head of the Link river in 
accordance with the terms of a con- 
tract with the government for use of 
the power house at Copco, Cal. 


Fresno, Cal—The San Joaquin 
Light & Power Co. is arranging plans 
for the early construction of a large 
new power plant on the San Joaquin 
river, to be known as San Joaquin 
plant No. 6. The plant will be locat- 
ed in the vicinity of Macy flat, about 
six miles below the present plant, and 
will have a capacity of about 20,000 
hp. The company is planning to com- 
plete the work within a year. The 
project is estimated to involve an 
expenditure of over $1,500,000. 


Los Angeles, Cal. — The Pacific 
Electric Railway Co. has awarded a 
contract to the Renard & Stary Elec- 
tric Co.. Los Angeles, for electrical 
work, including conduit wiring and 
the installation of necessary fixtures, 
etc., for buildings, pits and tunnels 
in the vicinity of Torrance. The 
work is estimated to cost $12,999.10. 


Redding, Cal.—The Pit River Pow- 
er Co. has filed articles of incorpora- 
tion with a capital of $2,500,000 to 
engage in the development of electric 
energy for the Southern Pacific Rail- 
road Co. It is said that the company 
will be affiliated with the latter or- 
ganization. 


Electric Bridge Cranes.—Bids will 
be recetved until April 14 by the Bu- 
reau of Yards and Docks, Navy De- 
partment, Washington, D. C., for the 
installation of electric bridge cranes 
in machine shop addition at Boston, 


„motor-driven 
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Mass., to cost about $175,000. (Speci- 
fication 3477.) A deposit of $10 will 
be required for plans and specifica- 
tions. 


Electrical Equipment.—Bids will be 
received by the Bureau of Yards and 
Docks, Navy Department, Washing- 
ton, D. C., until April 7 for installing 
electrical equipment at Pensacola, 
Fla., to cost about $30,000. (Specifi- 
cation 3785.) A deposit of $10 is re- 
quired for plans and specifications. 


Electric Dumb Waiter. — Sealed 
Bids will be opened in the office of 
the Supervising Architect, Treasury 
Department, Washington, D. C., at 
3 p. m., April 17, for the installation 
complete of a hoistway and electric 
dumb waiter in the United States Post 
Office and Court House at Pittsburgh, 
Pa., in accordance with the drawing 
and specification, copies of which may 
be had at the above office in the dis- 
cretion of the Supervising Architect, 
James A. Wetmore, acting supervis- 
ing architect. 


Electrical Supplies.—The Bureau of 
Supplies and Accounts, Navy Depart- 
ment, Washington, D. C., will receive 
bids for the following: bells and buz- 
zers, portable. salvo-hring buzzers, de- 
livery East and West (Schedule 3858) ; 
100 140 A. H., 120 volt storage bat- 
teries, delivered in East (Schedule 
3880); and 11,000 ft. interior communi- 
cation cable, delivery at Brooklyn, 
N. Y. (Schedule 3889). 


Cable and Wire.—Bids: will be re- 
ceived by the Bureau of Supplies and 
Accounts, Navy Department, Wash- 
ington, D. C., for miscellaneous quan- 
tities of flexible, brush-holder cable 
and single conductor, ignition cable, 
for delivery East and West 500 ft. 
searchlight cable, delivery at Boston, 
Mass. (Schedule 3895); miscellaneous 
quantities of hard brass wire, hard 
and soft copper wire and bronze 
phosphor wire, delivered East and 
West (Schedule 3894); and magnet 
wire, for delivery East and West 
(Schedule 3895). 


Pipe, Valves, Insulation Covering, 
Etc.—Bids will be received until 8 p. 
m., April 7 at Virginia, Minn., for the 
construction of a distribution system, 
for the municipal central heating sys- 
tem, and pipe, valves, insulation cov- 
ering, etc. Address Edward Wenzel, 
secretary, Water and Light Commis- 
sion. 


Pumping Equipment.—Bids will be 
received until 2 p. m, April 10 at 
Mitchell, S. D., for constructing a 
pump station building, well houses, 
machinery foundations, etc.; pump 
station equipment, including one 2,- 
000,000 gal. triple expansion pump, 
Uniflow engines and generators, one 
125 h. p. boiler and auxiliaries, 10 
centrifugal pumps, 8 
motor-driven well pumps, complete 
air lift system, three 12-in. wells, one 
48 in. by 90 ft. Brick or concrete 
stack, one 200,000 gal. tank on 125 ft. 
tower, etc. Address R. E. Davis, city 
auditor. 

Pumps.—April 8 bids will be re- 
ceived for improving the water sys- 
tem at High Point, N. C. The specifi- 
cations include electrically driven cen- 
trifugal pumps and incidental piping 
and appurtenances to make the work 
complete. Addréss D. A. Stanton, 
mayor: 
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MATIN LATE LL ECT Te ROO CCU eae ó 


Col. Carty Awarded Distinguished Service Medal— Guy 
A. Richardson Joins Philadelphia Rapid Transit— Changes 


R. E. Brown, manager of the 
Northern States Power Co., Mankato, 
Minn., division, has been elected vice- 
president of the Minnesota Electric 
Association for the ensuing year. 


BuRTON GIBSON, representative 
of the Edison Electric Appliance Co., 
has left for the Hawatian Islands to 
represent the three divisions of his 
company, with headquarters both at 
Honolulu and Hilo. 


CHARLES C. Rano, formerly 
connected with the United States Bu- 
reau of Standards, Pittsburgh, has ac- 
cepted a position with the National 
Lamp Co., Cleveland, as research chem- 
ist, and will assume his new duties 
shortly. 


J. R. Lowe, who is well known in 
steam engineering circles in the South, 
was recently appointed representative 
of the Midwest Engine Co., Anderson, 
Ind., at its New Orleans (La.) office, 
and will handle the pump, oil engine 
and turbine business of the company in 
that territory. 


G. W. SHANER, for some time 
connected with the Westinghouse Elec- 
tric & Manufacturing Co., at San Fran- 
cisco, has associated himself with the 
Utah-Idaho Central Railroad at Ogden, 
Utah. This company is building a new 
substation at Ogden, among whose 
equipment will be a motor-generator 
set of special type. 


FRANK L. ELDRIDGE, who for 
the past four and a half years has been 
special representative of the Kellogg 
Switchboard & Supply Co., has asso- 
ciated himself with the French Bat- 
tery & Carbon Co., Madison, Wis. Mr. 
Eldridge will be in charge of the sale 
of dry cells and will have offices at 
20-24 West Washington street, Chicago. 


J. G. De REMER, formerly vice- 
president and chief engineer of the 
United Light & Power Co. of San 
Francisco, subsequently consulting en- 
gineer for the American District Steam 
Co. and recently with the U. S. Ship- 
ping Board as a member of the ship 
protection committee, recently returned 
to San Francisco where he will estab- 
-lish a research laboratory to investi- 
gate various electrical and mechanical 
problems which he formerly had under 
way in New York City. 


CLARENCE R. Youwnce has re- 


signed his position as sales manager of 
the Pacific Power & Light Co., Port- 
land, Ore., to accept a position’in the 
securities department of the Electric 
Bond & Share Co. at New York. Mr. 
Young served the Pacitic Power & 
Light Co. for eight years in the follow- 
ing positions: Chief clerk to the pur- 
chasing agent. chief clerk to the vice- 
president and general manager. and 
sales manager. He was graduated from 
Stanford University as a civil engineer 
in 1910. 


Homer C. BENDER has been ap- 
pointed superintendent of public utili- 
ties of Spokane, Wash. He will be 
engaged in making personal investiga- 
tions, gathering data, inspecting utility 
work under way and in preparing for 
rate and other hearings before the Pub- 
lic Service Commission. Mr. Bender is 
a graduate of the Massachusetts In- 
stitute of Technology and was for four 
years conected with Stone & Webster. 


J. J. Carry, colonel in the United 
States Army Signal Corps and chief 
engineer of the American Telephone & 
Telegraph Co., recently had conferred 
on him the distinguished service medal 


Colonel J. J. Carty. 


by General Pershing at Chaumont. The 
order conferring the decoration says: 
“Colonel Carty, by his brilliant profes- 
sional attainments and sound judg- 
ment, has rendered services of excep- 
tional value to the Government.” Col- 
onel Carty entered the telephone field 
in 1879, starting work in the Bell sys- 
tem with the Telephone Dispatch Co. of 
Boston. In 1887 he took charge of the 
Western Electric Eastern Cable Depart- 
ment, and later of the Western Electric 
Eastern Switchboard Department. Two 
years later he became chief engineer 
of the New York Telephone Co., then 
the Metropolitan Telephone & Tele- 
graph Co., and while in this position, 
twice directed the technical work in 
connection with the reconstruction of 
this company's plant. In 1907, he be- 
came chief engineer of the American 
Telephone & Telegraph Co., the civilian 
position he now holds. Colonet Carty 
has been the recipient of many honors 
conferred by American colleges. sci- 
entific and engineering societies. He is 
a member of many of these organiza- 
tions and has served as president of 
the American Institute of Electrical 
Engineers and the New York Electrical 
Society. 


Ira W. McCoONNELL has become 
associated with Dwight P. Robinson & 
Co., Inc., constructing and consulting 
engineers, 61 Broadway, New York 
City, in the capacity of vice-president. 
Mr. McConnell graduated from Cor- 
nell University with the degree of civil 
engineer in 1897. He was thereafter 
for two years instructor in the College 
of Civil Engineering at Cornell, and 
one year professor of civil engineer- 
ing at the Missouri School of Mines, 
Rolla, Mo. 


Mr. McConnell's engineering practice 
has included an unusually wide variety 
of technical, executive and administra- 
tive work covering practically all sec- 
tions of the United States and South- 
ern Canada. For two years following 
graduation he was employed in routine 
technical work at surveying, topogra- 
phy, hydrographic work, water supply 
and sewer design and construction. As 
contractor’s superintendent for the 
Nash-Dowdlo Co., of Chicago, he was 
employed for two years on railway 
terminal work in Chicago and mu- 
nicipal drainage work in New Orleans. 
He was for six years in the United 


‘States Reclamation Service; four years 


as project and construction engineer. 
two years as supervising engineer of 
the central district. He was closely 
identified with the organization work 
of the Reclamation Service during the 
early vears of its inception and was in 
charge of the work on the Uncom- 
pahgre Project and the Gunnison Tun- 
nel. As supervising engineer report- 
ing to the chief engineer he had charge 
of the Reclamation Service work in 
Oklahoma, Kansas, Colorado, Nebras- 
ka, Central and Southern Wyoming 
and South Dakota. This assignment in 
addition to the Uncompahgre Project. 
included such notable projects as the 
Pathfinder Dam, the North Platte 
Project, the Grand Valley Project in 
Colorado, the Belle Fourche Project in 
South Dakota, the Garden City Project 
in Kansas, together with the genera! 
supervision of Reclamation Service 
work in that territory. 


In 1909, Mr. McConnell became chief 
irrigation engineer for J. G. White & 
Co., Inc., of New York, and later vice- 
president and general manager of the 
Idaho Irrigation Co., at Richfield. Tda. 
In Februarv, 1912, he was employed by 
the Stone & Webster Engineering Cor- 
poration as consultant in connection 
with the design. construction and oper- 
ation of public utilities, water powers. 
railways. steam power stations indus- 
trial buildings, etc. During 1916, he 
made a five months’ study of general 
business conditions in South America.. 
the trip covering the develoned por- 
tions of Brazil, Uruguay, Paraguav, 
Argentine, Chile and Peru. In 1917, 
Mr. McConnell became chief engineer 
for Stone & Webster. and later works 
manager and assistant general manager 
for the. American, Shipbuilding Corpo- 
ration at the.Hog Island Shipvard. 


April 5, 1919. 


A. H. Kaun, general purchasing 
agent Pacific States Electric Co., head- 
quarters San Francisco, recently vis- 
ited the Seattle and other Northwest 
houses of the company. 


Joun S. -BLEECKER, formerly 
general manager of the Columbus Pow- 
er Co., Columbus, Ga., is now general 
manager under the receiver of the New 
Orleans Railway & Light Co. 


G. S. KıBBEY has returned from 
France after being given honorable dis- 
charge from the U. S. Engineers and 
resumed his duties as head of the Kib- 
bey Engineering Co., Plymouth build- 
ing. Minneapolis. 


J. F. MacKIN, formerly with the 
Independent Pneumatic Tool Co., has 
accepted a position with the Black & 
Decker Manufacturing Co., of Balti- 
more, as representative throughout the 
entire state of Ohio. 


C. RAYMOND CHACE, operating 
engineer, and formerly of the General 
Electric Co., Pawtucket, R. I., has re- 
ceived his discharge from the Ord- 
nance Department, U. Army, and 
has taken a position with the Stone & 
Webster Engineering Corporation. 


H. H. CLARK, who has served as a 
major in the Chemical Warfare Serv- 
ice during the war, and formerly elec- 
trical engineer of the United States 
Bureau of Mines, has returned to civil 
life as chief engineer of the Witherbee 
Igniter Co., Springfield, Mass. 


. B. FısxKIın, chief engineer for 
the Washington Water Power Co.. 
Spokane, Wash., attended a meeting of 
the Seattle Section of American Insti- 
tute of Electrical Engineers on the 
evening of March 29, and read a paper 
` entitled, “The Engineer—His Compo- 
sition, Opportunities and Duties.” 

MarK M. JONES, in charge of 
employment for the Thomas A. Edison 
interests, West Orange, N. J., was the 
principal speaker at the meeting of the 

bor and Employment Committee, 
held on March 27, at the Y. M. C. A., 
Perth Amboy, N. J. Mr. Jones spoke 
on the subject of “Labor Problems of 
the Present.” 


C. D. WILLIAMS, former assistant 
manager of the Stuart-Howland Co., 
Boston, Mass., electrical supply jobber, 
has joined the Efficiency Electric Co., 
East Palestine, Ohio, as general sales 
manager. Prior to his connection with 
the Stuart-Howland company, Mr. Wil- 
liams was sales manager of the Simplex 
Electric Heating Co., and previous to 
that time he was in the employ of the 
Western Electric Co. 

A. L. Humearey, who has been 
vice-president and general manager of 
the Westinghouse Air Brake Co., Wil- 
merding, Pa., since 1909, has been 
elected president, succeeding John F. 
Miller. Mr. Humphrey is known as 
one of the leading manufacturers in 
this country and has been connected 
with the Westinghouse company since 
1903, when he was appointed western 
manager with headquarters at Chicago. 


Davin W. HENDERSON, head of 
the transportation department of the 
Seattle street car lines of Puget Sound 
Traction, Light & Power Co., has been 
appointed superintendent of the mu- 
nicipal railway system of Seattle by 
Thomas F. Murphine, superintendent 
of public utilities, and will assume his 
new duties when the transfer of the 
traction lines to the city is made, on 
April 15. | 


ELECTRICAL REVIEW 


Guy <A. RICHARDSON, former 
general superintendent of operating de- 
partment of Puget Sound Traction, 
Light & Power Co., Seattle, and re- 
cently appointed superintendent of 
transportation of Philadelphia Rapid 
Transit Co., will assume the duties of 
the latter position early in April. Mr. 
Richardson, now 36 years of age, is a 
native of Boston, where he began as 
motorman on the street railways about 
20 years ago. In the steady advance 
made to the high place now attained, 
he has seen service also as repair-shop 
helper, power-station fireman and en- 
gineer, and during that period he 
studied electrical engineering, and as 
a result obtained a position of assist- 
ant in the office of the company’s elec- 
trical engineer. After serving later as 
repair-shop superintendent for the Bay 
State railroad, he was sent to Michigan 
by Stone & Webster interests as as- 
sistant superintendent of the Houghton 
County Traction Co., and later was 
promoted to the superintendency. Leav- 
ing the last-named position in 1909, he 


_ went to Seattle where he served the 


Puget Sound Traction, Light & Power 
Co., first as assistant superintendent, 
then as general superintendent in 
charge of all the company’s operations 
pertaining to its railways. In his new 


Guy A. Richardson. 


position Mr. Richardson will have con- 
trol over the operations of 700 miles 
of street railway, using 4,000 cars and 
employing over 7,500 persons. He leaves 
the Puget Sound company practically 
at the time its Seattle street-car lines 
are being transferred to the municipal 
government. 


OBITUARY. 


WiLLiaM H. DEVEAU, for many 
years manager of the New Rochelle, 
N. Y., branch of the New York Tele- 

hone Co., died on March 25, at the 
komé of his nephew, Samuel H. de- 
Veau, in Mamaroneck, N. Y. 


GEORGE W. WILSON, of Buffalo, 
N. Y., connected with the International 
Railway Co. of that city for the past 
five years in the capacity of treasurer, 
died on March 18, following an illness 
of about six weeks. Mr. Wilson was 
in his fifty-first year. 


CHARLES T. JAEGER, a pioneer 
im the miniature lamn industry, died 
suddenly at his home in Brooklyn, N. 
Y. from pneumonia. He was the 
brother of Herman J. Jaeger, of the 
H. J. Jaeger Co., Weehawken, N 
The deceased retired from active busi- 


73 


Lo A | 


ness about five years ago. He is sur- 
vived by his widow and three children. 


F. M. GRANT, president of the 
F. M. Grant Electric Co., electrical con- 
tractor and engineer, Cleveland, Ohio, 
passed away on March 21 after a brief 
illness. Mr. Grant was formerly asso- 
ciated with the Erner Electric Co., of 
Columbus. Ohio, and entered business 
in Cleveland five years ago with W. C. 


Harrington. He leaves a widow and 
a daughter. 
Joun J. CumMm™InNs, former 


president of the Syracuse Lighting Co., 
Syracuse, N. Y., and for many years 
prominent in the business circles of 
that city, died on March 17. He had 
been in poor health for several years 
and a short time ago suffered an at- 
tack of pneumonia, after which he sank 
rapidly. Mr. Cummins entered business 
as an office boy in the wholesale dry 
goods house of Neal & Hyde, advanc- 
ing rapidly until he became financial 
man for the concern. After 25 years’ 
service he left the company to be- 
come president of the Syracuse Light- 
ing Co. In 1909 Mr. Cummins resigned 
as president of the lighting company 
and became interested in a contract- 
ing firm with several others. Besides 
his widow, he is survived by one son 
and two sisters. 


Maj. JAMES ALFRED ROOSE- 
VELT, electrical engineer, and cousin 
of the late Colonel Theodore Roose- 
velt, died suddenly on March 26, while 
he was returning from active duty in 
France. Mr. Roosevelt was stricken 
with cerebro-spinal meningitis aboard 
the naval transport Great Northern and 
expired when only 400 miles off Sandy 
Hook. 

Major Roosevelt was born in New 
York City in February, 1885. Shortly 
after leaving Harvard he formed the 
engineering firm of Roosevelt & 
Thompson, at 80 Broadway. 

In 1907, when a difficult problem in 
railroad engineering developed in the 
operation of the Third Avenue Rail- 
road system in New York City, young 
Roosevelt was called in. He solved 
the problem and accepted the post of 
general superintendent. He held that 
position for four years. 

In 1911 he was appointed to direct 
the system of street railway and inter- 
urban electric lines of the British Co- 
lumbia Company, with headquarters in 
Vancouver, B. C. The Victoria lines, 
as well as the Chiliwack, came directly 
under the management of Mr. Roose- 
velt. He also assumed control of the 
light and power companies in British 
Columbia operated as subsidiaries of 
the British Columbia Company. He in- 
troduced a number of new features in 
the management of the properties. 

When the first Plattsburg Officers’ 
Training Camp was opened in 1917. 
Mr. Roosevelt. then in New York 
again, applied for admission and was 
accepted. He came out at the end of 
the training period with a commission 
of captain of infantry and was as- 
signed to the 30&th Infantry, then being 
formed at Camp Upton. He went over- 
seas with that unit. After seeing much 
action with the 77th Division, he was 
promoted to major and assigned to the 
divisional ammunition train. 

When the New Yorkers were at the 
height of their fierce fighting for pos- 
session of the Vesle River, Major 
Roosevelt was cited for displaying ex- 
ceptional bravery and courage under 
heavy fire: 
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HRUVATEUUUTEUHEN ASLO ATURE 


Federal Utilities Board Proposed. 


The need for Federal action to stimu- 
late the consideration by local authorities 
of applications by public utilities for 
higher rates growing out of increased op- 
erating expenses has been strongly em 
phasized during reeent years. Several 
Government departments have under con- 
sideration the organization of a board to 
hear cases involving disputes over rates 
Detween local authorities and street car, 
gas and electric companies and other 
public utilities. and also to make recom- 
mendations. No legal power would be 
sought to provide for the carrying out of 
these recommendations, dependence veing 
placed upon moral influence. While in- 
creased rates have been granted in many 
cases, city councils, utilities commissions 
and other local authorities have been 
slow to act on applications for higher 
rates to meet increaséd operating costs, 
according to reports to the War Finance 
Corporation, War Labor Board and Labor 
Department, with the result that many 
utilities face a serious financial situation. 
Conferences between officials of the 
Treasury, Labor Department and the War 
Labor Board have been held to find a 
solution for this problem and have 
suggested to President Wilson that he 
approve the formation of a voluntary 
board, composed of representatives of 
utilities, employes and Government de- 
partments, to hear appeals of utilities 
rates either from the company or public 
interests. The decision of the board 
would not be absolutcly binding, but of- 
ficials point out that its authority might 
be somewhat comparable to that of the 
War Lavor Board as now constituted. 
Arguments against the plan presented by 
Government oflicials are that it might 
savor of extended Government interfer- 
ence with local business affairs. This 
situation has postponed adoption of the 
plan heretofore. About 100 public utility 
corporations have made application to the 
War Finance Corporation for loans to tide 
them over the period of financial stress 
caused by soaring operating costs. In 
most cases the company’s financial con- 
ditions were regarded as not heaithy, 
however, since adequate security could 
not be furnished, and assistance was not 
given. Only nine public utilities have ob- 
tained loans, aggregating 339,000,000, from 
the War Finance Corporation. 


War Record of Utilities an Element 
of Great Strength. 


W. H. Hodge, publicity manager of H. 
M. Byllesby & Co., in an article in the 
New York Evening Post Utilities num- 
ber, says: 

“The war record of electric and gas 
companies, particularly the large or- 
ganizations and the multitude of smaller 
companies having capable management, 
will prove to be a recommendation of 
great strength in the future. While the 
reconstruction period will impose its own 
peculiar problems, these difficulties cannot 
possibly cqual the conditions which these 
service companies faced and conquered 
during 1917 and 1918. 

“The durable character of the utilities 
has again been emphasized by the vicis- 
situdes which they overcame during the 
war, and it is already being reflected in 
the upward market trend of their se- 
curitfes. Generally speaking sensational 
advances in the prices of their securities 
are not to be anticipated, but in all 
yrobability there will be a steady climb 
yack to and exceeding the top levels ex- 
isting before the war and in 1916. 

“A widespread, active construction pe- 
riod will hardly get under way in 1919, 
but next year should see unprecedented 
building, particularly of electric trans- 
mission lines, Water powers and = steam 
turbine power stations, Prices of money 
and materials are still too high to permit 
the construction of any except the most 
necessary extensions. No conservative 
utility operator will do any more financing 


at the existing high interest rate than 
he has to, nor will he buy machinery, 
wire, eti., for permanent construction 


until prices are much reduced, if it can 
be avoided. 


“A time of wonderful expansion in the 
electrical industry cannot be long post- 
poned, however, if the United States is to 
continue its course of industrial prosper- 
itv. The war brought to the foreground 
the dependence of modern production 
upon mechanical power, and the su- 
periority and economy of electrical power 
produced by large central stations. Ev- 
ery power company in a manufacturing 
district was seriously pressed to supply 
additional industrial demands during the 
war, and it is safe to say that nearly all 
of the new business gained, or its 
equivalent, will be permanently retained, 
and the demands for electrical power will 
continue to grow with every factory ex- 
pansion and the establishment of every 
new industry. 


North American Pulp & Paper Fi- 


nancing. 


A syndicate composed of British and 
French-Canadian bankers has underwrit- 
ten the sale of $5,500,000 bonds of the 
Saguenay Power Co., a new corporation 
organized to take over all public utility 
Properties controlled by the Americar 
Pulp & Paper Companies, which will still 
control these properties through the new 
concern. The proceeds will be used in 
part to liquidate debts, including money 
now owing to the parent company. In 
addition, the new company will extend its 
Water power development. The construc- 
tion program at Chicoutimi mills will be 
completed shortly and it is expected 
merchantable pulp capacity will be in- 
creased from 20,000 tons at present to 
140,000 tons annually. 


Cities Service Stock Bankers’ Shares. 


Henry L. Doherty & Co. and Montgom- 
ery & Co., as syndicate managers, are 
forming a syndicate to underwrite 200,006 
Cities Service Co. common stock bankers’ 
shares. 

Kach ten bankers’ shares represent one 
share Cities Service Co. common stock 
Which will be deposited with the Bank- 
ers’ Trust Co. as trustee under a de- 
positary agreement. Dividends paid in 
common stock on the deposited shares 
Will be sold and dividends on the bankers’ 
shares will be paid monthly in cash, the 
first dividend having been paid April 1 to 
bunkers’ shares of record March 15. The 
issue of these bankers’ shares was made 
in response to a general request that 
some method be devised whereby Cities 
Service Co. common stock would be ob- 
tainable in smaller units than the shares 
of 3100 par value which are now selling 
above 310. 


New Standard Gas & Electric Bonds. 


A syndicate comprised of Montgomery 
& Co., White, Weld & Co., and Ili. M. 
Byllesby & Co., Inc., is offering $1,500,000 
Standard Gas & Electric Co. convertible 
6o sinking fund gold bonds, at 961, and 
interest. These bonds, dated Dec. 1, 1911, 
mature Dec. 1, 1926, interest is payable 
June 1 and Dec. 1 in New York, Chicago 
or Philndelphia. They will be secured. 
upon completion of the present financing, 
by deposit with the trustee of securities 
having a total par value of over $25,000,- 
000 and a market value conservatively 
estimated to be in excess of $20,000,000. 
These bonds and $750,000 collateral trust 
7° noles are senior to $28,181,963 par 
value of scrip, notes and stocks on 318,- 
828,813 of which interest and dividends 
are neing paid at the rate of 6% per an- 


1915. 
Gross earnings oo... cc. ee eee eee eee $4,359,408 
Operating expenses and taxes ..... 1,191,904 
Net Carnings ..... ccc ee eee ee eee $3,167,504 
Interest charges s.es. rere 1.153,16 
Surplus over charges ........-6.. $1,978,342 
Reserve for depreciation ......... e. 300,00 
Balance to surplus ............69 $1.678, 5448 


num. Semi-annual sinking fund pav- 
ments, it is estimated, will retire before 
maturity not less than $1,194.00U0 bonds. 


$4,000,000 Edison Bonds Sold. 

The Commonwealth Edison Co. is float- 
ing a $4,000,000 block of the company's 
first mortgage 5% bonds, which are of- 
fered for public subscription at 93.25 and 
accrued interest, yielding approximately 
512b. The bonds are offered by thirteen 
Chicago banks and investment houses, 
the issuance being an addition to the 
company’s $34,631,000 first 5s now out- 
standing. It is dated Sept. 1, 1908, and 
matures June 1, 1943. 


Exports Establish High Record. 


United States exports for eight months 
ended Feb, 2S last indicated that the total 
for the fiscal year, ending June 30 next 
will amount to $6,500.000,000, thereby es- 
tablishing new high record. 


Montana Power Report. 


The annual report of the Montana Pow. 
er Co. for the year ending Dec. 31, 1915. 
including the operation of Great Falls 
Power Co., Thompson Falls Power Co.. 
Montana Reservoir & Irrigation Co., and 
Great Falls Water Power & Townsite 
Co., shows gross earnings for the com- 
bined companies as $7,609,868, an increase 
over 1917 of $697.504. During the year 
there was appropriated to depreciation re- 
serve $400,000, and charges against this 
account to cover replacements, recon- 
struction, obsolescence and depreciation 
amounted to $198,487.71, resulting in a 
credit balance in this account of $1,547,- 
368.12 at the close of the year. 

The policy of the company during 191% 
was to postpone, as far as possibie. all 
construction not absolutely necessary. or 
which did not have as its aim the winning 
of the war, and aside from the compietion 
of the Holter development and some sub- 
stations and transmission lines under 
way at the beginning of the year, there 
was very little new construction done. 
Construction expenditures during the 
vear amounted to approximately $750,000, 
covering the completion of the Holter 
plant, additions and extensions to trans- 
mission lines and local distributing sys- 
tems, new substations and miscellaneous 
additions and improvements to generat- 
ing stations, substations and gas and 
steam heating departments. 

The company had in its treasury at the 
beginning of the year $5,938,000 of its first 
and refunding mortgage sinking fund 5°; 
gold bonds, Series A, of which $5,300,000 
were sold during the year and the pro- 
ceeds weve applied on the floating debt 
and in the purchase of $1,500,000 of Lib- 
erty Loan bonds of the third and fourth 
issues. Bondable expenditures made dur- 
ing the vears 1917 and 1918 for permanent 
improvements, extensions and addiiions 
to the conipany’s plants and property and 
the balance of construction of the new 
dams and power plants at Thompsor 
Falls and Holter will entitle the company 
to the issuance of an additional 82.836,00" 
of first and refunding bonds, which to- 
gether with the $638,000 of the bonds now 
in the treasury will provide suffictent 
funds for the liquidation of the remain- 
ing floating Cebt and for further improve- 
ments, extensions and additions. 

The combined earnings of the com- 
panies for 1915, 1913, 1917 and 1918 are as 
follows: 


1916. 1917. 1918 
$6,241.905 $6.912,564 $7,609, S68 
1.491.623 2,023,332 2,413,563 
$1,753,252 $4,889,032 $5.126 205 
1,319.735 1.395,605 1,656,110 
$3,438,547 $3,493,427 $3,450,195 
350,000 350,000 400,000 
ZURAK DY $3,143,427 $2.050, 195, 
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United States Battleship New Mexico—The Most Powerful Capital Ship Afloat in Any Navy of the World—Electrically Propelled 
by the Unique Equipment Described Below. 


Electric Propulsion as Developed on 
Battleship New Mexico 


Description of Electrical Features of Propelling Equipment of Most 
Powerful Dreadnought Afloat, Especially the Two Turbine-Gener- 
ators and Four Induction Motors Direct-Connected to Propellers 


steady progress for several years and has reached 
the highest stage of development yet attained in 
the new 32,000-ton United States Battleship New 
Mexico, the tests of which yielded rather remarkable 
results. Speaking on the tests of this most powerful 
battleship now afloat, Secretary of the Navy Daniels 


said recently before a congressional committee : 

I recently paid a visit to the battleship New Mexico, 
which is the latest dreadnought to join the fleet and the first 
and only one of any nation to have electrically operated pro- 
pelling machinery. On this account she has been an object 
of surpassing interest to the officers of our own navy and to 
those of foreign navies as well, and to electrical engineers 
in general. 

The result was satisfactory from every point of view and 
confirmed the judgment of all who were in any way con- 
cerned in its design and adoption. There was not the slightest 
mishap with any part of it, everything worked to perfection, 
and the crew was as enthusiastic over the performance of 
the machinery as is the department proud in the possession 
of such an efficient dreadnought. 


Gives propulsion by electrical means has made 


The machinery was designed to develop 26,500 hp. at full 
speed, which it was expected would give the ship a speed of 
21 knots. She actually developed more than 31,000 hp. and 
maintained for four hours a speed of 21% knots, and this 
when running at a displacement 1000 tons greater than her 
design called for. If she had been tried at her designed 
displacement, as is customary with all new ships, she would 
have made 21% knots without any trouble whatever, and 
what is still better, she could have kept up this speed as long 
as her fuel lasted, for like all our later dreadnoughts, she is 
an oil-burner and there would be no reduction in speed due 
to the necessity of cleaning fires, which must be done in coa!- 
burning ships after a run of four hours at top speed. 

When we entered into contract for the machinery of the 
New Mexico, we stipulated that, in addition to being capable 
of developing the maximum power, she should also give an 
economy at cruising speed very much superior to that obtain- 
able with the turbine installations that we had previously 
used, and I am happy to say that this stringent requirement 
was also met. As a matter of fact, the New Mexico will 
steam at 10 knots on about 25% less fuel than the best tur- 
bine-driven ship that preceded her. 

On the whole, I think the country has.cause to be proud 
of this achievement in engineering, not/ alone ybecarse of the 
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pronounced success in this particular instance, but because of 
the assurance it gives us of the superiority of our capital 
ships to those of foreign nations. 


ELECTRIC DRIVE FROM THE NAVAL STANDPOINT. 


Electric ship propulsion finds its greatest advan- 
tages in the case of large warships and consequently 
has been developed most in this type of vessel. It is 
interesting therefore to know the opinion of naval 


Sectionalized 1-Beam Type of Generator Frame—This Light- 
Weight but Strong Construction Is Used for the New 
Mexico’s Main Turbogenerators., 


engineers on this subject. A statement on the matter 
has just been made by Commander S. M. Robinson, 
of the Bureau of Steam Engineering, United States 
Navy Depastment, who says: 


Any type of propelling machinery, to be acceptable for a 
capital ship, must be entirely satisfactory in the following 
particulars: 

(1) Reliability. 

(2) Weight and space occupied. 

(3) Economy. 

(4) Flexibility of installation. 

Needless to say, the most important of these is reliability ; 
and no machinery should be considered at all which has not 
proved itself satisfactory in this respect. The performance 
of the Jupiter during the past five years has thoroughly proved 
the reliability of electric machinery on board ship. For dem- 
onstrating this quality, the Jupiter was a good type of ship 
to select, as a collier ordinarily does a great deal more 
cruising than a capital ship. During the past five years the 
Jupiter has been held up only once on account of trouble with 
her electric equipment, and in this case the delay was for only 
two or three hours and the repairs were effected by the ship's 
force with the facilities available on board ship. 

The trials of the New Mexico, just completed, indicate 
that she should duplicate the performance of the Jupiter in 
this respect. In fact, there are inherent reasons why electric 
propelling equipment is more reliable than any other types of 
machinery. As _ direct-connected or geared turbines are 
usually arranged, it is seldom the case that damage to one 
turbine does not affect more than one shaft; with electric 
machinery, each shaft can be absolutely isolated from the 
others by merely opening a disconnecting switch to the motor 
on that shaft. Furthermore, in case of damage to a turbine 
with the straight steam drive, the ship is left to drag one or 
more propellers while driving with the others; with electric 
drive, the failure of one turbine will still allow the ship to be 
propelled by all four screws in a perfectly normal manner. 
The latter will be seen to be no small advantage when it is 
considered that the effect of one dragging screw may be as 
high as 15% of the total effective horsepower required to 
drive the ship, and to this may be added the fact that the 
maneuvering qualities of the ship are not nearly so good 
when it becomes necessary to drag one screw. It sometimes 
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happens that the damage to a turbine is such that the shaft 
cannot be allowed to revolve; in this case, it becomes neces- 
sary to limit the speed of the ship as the “jacking gear,” or 
other locking devices, is not sufficiently strong to hold the 
shaft at high speeds of the ship. 

There is still another advantage of electric propulsion 
that is brought out very strongly when the ship is maneuver- 
ing in shallow or muddy water, such as obtains in harbors 
and their entrances; the ordinary ship uses all of her main 
engines and therefore all of her main condensers and auxil- 
iaries all the time, but an electrically driven ship need use 
only one turbine, condenser, and set of auxiliaries and the 
other can be kept as a standby. If the steam-driven ship 
runs into mud, she will probably plug up all her condensers 
at the same time, or even if she only plugs one she will tem- 
porarily be deprived of the use of one or more shafts and 
this may be fatal for maneuvering in restricted waters. As 
an actual experience, the New Mexico while entering New 
York harbor had to shift main generators twice owing to the 
plugging of her condensers with mud and these shifts were 
made so quickly that they did not affect the operation of the 
ship at all. There is one other point that adds to the 
reliability of electric drive, and that is that the direction of 
rotation of the steam turbine is never changed; reversal of 
direction of rotation is the most severe of all conditions 
imposed upon any form of steam machinery, and its entire 
elimination in electric drive adds very much to the reliability 
of the latter. 

When comparing different types of propulsion in regard to 
the other three points given at the beginning, it is difficult to 
say that anyone of the three is of more importance than the 
others, inasmuch as the machinery must be satisfactory in 
all three respects; it is only where two types of machinery 
are nearly equally satisfactory in some of thee respects that 
they can be directly compared in regard to the remaining 
points. For example, no type of machinery could be consid- 
ered which was vastly heavier or occupied twice the space of 
the other types of machinery, no matter how economical it 
might be, and, vice versa, the economy must be reasonably 
good or any question of weight saving could not be consid- 
ered. Therefore, the electric drive will first be compared 
with other types of machinery in these two respects before 
proceeding to a consideration of its relative advantage as to 
installation. It is difficult to arrive at exact comparisons 
with other types of machinery in regard to weight as, so far, 
we have built no capital ship with geared turbines arranged 
on four shafts and therefore are unable to get a direct com- 
parison of the two types of machinery; but, from the data 
at hand, it is not believed that there is any very great or 
important difference between the electric drive and geared 
turbines in regard to weight, although it seems to be fairly 
certain that the geared turbine has a slight advantage in this 
respect. In regard to the question of floor space occupied, 
it is not believed there is any great difference, and what dif- 
ference there is is probably in favor of the electric drive. It 
is at least safe to say that so far as weight and space occu- 
pied are concerned, the difference is not great enough to be 
of much importance. 

As to the relative economy of electric and geared drives, 
we are able to make a little more definite statement than in 
the case of the weight comparisons. It seems fairly certain 
that in the case of large horsepower installations with large 
speed reductions, such as are found on battleships and battle 
cruisers, the geared turbine will have a slight advantage at 
full power, but at the lower speeds of the ship the electric 
drive will have a very material advantage over the geared 
installation. Just how great this advantage will be will de- 
pend to some extent upon the arrangement of the machinery. 
For example, on a battle cruiser developing enormous horse- 
power at full speed, and where. it would be necessary to use 
all of this transmission gearing at the cruising speeds of the 
ship, the saving by the use of electric drive would be very 
much greater than in the case of a battleship where the per- 
centage of reduction of power would not be so great. 

In connection with the subject of economy, it is inter- 
esting to compare the trial results of the Pennsylvania and 
the New Mexico. The Pennsylvania is fitted with direct- 
connected turbines and small geared cruising turbines which 
can be run up to speeds slightly above 15 knots. The trial 
results of the two vessels show that in total fuel consump- 
tion the New Mexico saves more than 20% over the Pens- 
sylvania at speeds from 19 knots to full power. At a speed 
of about 15 knots, which is about the limit of the geared 
cruising turbine and also of the low-speed connection of the 
electric drive, there is a very much greater saving, it being 
something in the neighborhood of 30%. At 10 knots, the 
fuel saving is apparently very small, although at both 10 
and 15 knots the trial results\werenotodirectly comparable 
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on account of the different conditions under which the trials 
of the two ships were run. Ships fitted with small geared 


cruising turbines, however, showed remarkably good econ- - 


omy at very low speeds of the ship, such as 10 knots. 

It therefore appears that electric drive, generally speak- 
ing, is quite satisfactory in regard to points (1), (2), and 
(3), and compares very favorably with other types of pro- 
pulsion in these respects. It may, therefore, be compared 
directly with other types of machinery in regard to point 
(4), the “flexibility of installation.” The tendency in build- 
ing modern capital ships is to provide for more and more 
torpedo protection and it becomes necessary to crowd the 
machinery away from the sides of the ship as much as pos- 
sible. This arrangement is also desirable from the point of 
protection against gunfire for a similar reason. In this re- 
spect, electric drive has an enormous advantage over any 
other type of machinery in which the prime mover is me- 
chanically connected to the propelling shaft. The main tur- 
bine-generators may be placed in any part of the ship that 
is most desirable; they may be placed in compartments for- 
ward of each other and they may be raised up enough to 
place the main condenser underneath them—in fact, there is 
practically no limit, other than the head room, as to ‘the posi- 
tion of the main turbine- -generator in the ship. This gives 
an enormous advantage to electric drive over all other types 
of machinery and enables the naval constructor to give far 
more adequate protection to the ship and machinery against 
damage bv torpedo and gunfire. Those parts of the machin- 
ery—the main motors—which is necessary to connect me- 
chanically to the shafts, are comparatively small and take 
up only a small space so that they can be placed in small 
isolated compartments which will not menace the ship in case 
of flooding; since no main auxiliaries are required for the 
motors, the flooding of a motor room will not entail any 
loss in that respect. Also, the motors may be placed very 
much farther aft than can steam-driven turbines and there- 
fore the length of the main shafting can be very materially 
reduced. This constitutes a big advantage; both on account 
of less liability to derangement of the shaftin itself, due 
to injury to the ship, and also of less danger to the ship itself 
because of the shafting not having to pierce a number of 
water-tight bulkheads. Utilizing these advantages to the 
fullest extent makes it possible to build capital ships which 
are far superior to any others fitted with any other form 
of machinery. In addition to advantages from the point of 
view of protection, there are also the advantages from an 
engineering standpoint. The shorter lengths of shafting 
make it easier to keep the shafts in line; the grouping of 
boilers around the machinery makes short and direct steam 
pipes with a consequent reduction in weight. 


GENERAL FEATURES OF THE NEw MEXICO INSTALLA- 
TION. 


The electric propulsion equipment of the New 
Me.vico consists of two main turbine-generator units, 
condensing type; four main propelling motors; two 
sets of motor-driven condenser auxiliaries, including 
circulating pumps, air pumps and hot-well pumps; two 
turbine-driven exciters for the generators and two mo- 
tor-driven boosters auxiliary thereto; four motor- 
driven lubricating-oil pumps and two motor-driven 
oil coolers and tanks ; several motor-driven blowers for 
ventilating the main generators and motors; complete 
switching controlling and instrument equipment for 
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the complete outft. The turbines and all of the elec- 
trical equipment mentioned above were furnished by 
the General Electric Co. The following facts regard- 
ing the principal features of the equipment are ex- 
tracted from descriptions by Eskil Berg, C. S. Ray- 
mond and A. D. Badgley, of the engineering depart- 
ments of the manufacturer: 

Each of the two main turbines 1s connected to a 
quarter-phase generator having two poles. The four 
propelling motors are wound in such a manner that 
by suitable changes of connections, effected through 
groups of oil switches on the control board, the wind- 
ings can be arranged either for 24 or 36 poles. The 
ratio of speed reduction, therefore, between the tur- 
bine and propeller is approximately 18:1 to 1:1. 

The 36-pole connection is used for all low-speed 
running up to a maximum speed of about 15 knots. 
Above that speed the 24-pole connection is used. All 
reversing is done with the motors connected for 36 
poles. 

Fach turbine is equipped with a special governor 
so designed that, by movement of a fulcrum connected 
to it, the speed can be held at any desired point within 
the range desired. The movement of this fulcrum is 
accomplished by a mechanical connection from a con- 
trol lever on the operating board. 

For all conditions of steady running up to about I 5 
knots only one turbine-generator is used with its re- 
quired auxiliaries, and all of the motors are connected 
for 36 poles, giving a speed ratio of 18:1. If a higher 
speed is required, the pole connections are changed 
from 36 to 24, giving a speed ratio of 12:1, and a speed 
of about 17 knots can thus be obtained when only one 
generating unit is used to drive the ship. The wind- 
ings of the generator can be connected in multiple by 
means of a switch, so as to reduce the voltage, which 
increases the current capacity of the generator and 
also gives increased torque and better efficiency. Above 
that speed and up to the maximum speed of the ship, 
the second generating unit is in service. With this 
arrangement each generator operates a pair of motors, 
and the two circuits are entirely separate from each 
other. When both generating units.are used, the wind- 
ings of each generator are connected in series by a 
switch so as to give the desired higher voltage for 
maximum speed. 

The ship can be started with either one or both 
generating units, and with the motors connected for 
either 36 or 24 poles. When both generating units 
are used for steady running, the motors are always 
connected for 24 poles for economical reasons. 

All switching, pole-changing, etc., is done on a 
dead circuit. The switches are, however, designed 
so that they can be operated under full-load condi- 
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Highest Type of Rotor Development Developed for High-Speed Turbogenerators—Type of Construction \Used for New Mexico’s 
Propulsion Generators. 
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tions, should an emergency require such operation. 
Interlocks are provided by which it is impossible to 
move any of the switches without having first inter- 
rupted the field circuit of the generator and allowing 
the line current to die down to a predetermined low 
value. This reduction of current enables the switch- 
ing to be done smoothly and with minimum electrical 
and mechanical stress in the electrical circuits. 

Two 300-kw. turbine-gear-driven, direct-current 
generating sets, arranged for either 120 or 240 volts, 
supply the excitation and power for the auxiliaries 
mentioned above. There are also two motor-driven 
boosters supplied, one for each generator field. These 
boosters can either boost or lower the voltage 60 volts; 
in other words, if the field is connected to the 240- 
volt circuit the excitation voltage can Le varied from 
180 to 300 volts, and if on the 120-volt circuit from 
Go to 180 volts. 

In order to obtain quick reversal, increased field 
excitation is always used and can be obtained only by 
pulling the field lever by hand ayainst a heavy spring 
which brings the excitation back the instant the lever 
is released. By this arrangement, injurious heating 
of the field is prevented. 

When operating at full load and approximately 
2000 r.p.m., each generator requires 38,000 cu. ft. of 
ventilating air per minute. The fans at each end of 
the rotor will provide this quantity, but on account of 
the resistance of the air ducts between the deck and 
the generator, it was desirable that these fans be sup- 
plemented by separately driven blowers. Therefore 
each generator is provided with two fans, each of 
which is capable of delivering 20,000 cu. ft. of air 
per min. when operating at a speed of 380 r.p.m. 
Under these conditions, each blower requires an input 
of about 17 hp. These blowers are installed in a room 
directly above the generators. They receive the air 
from the deck and force it through ducts into large 
enclosed compartments directly under the generators. 
After passing through the generator, the air is dis- 
charged from the top and carried upward to the deck. 
In addition to the four 20,000-cu. ft. per min. air 
blowers, there are two similar blowers used to supply 
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air to the center engine room in which are located the 
two motors driving the inboard propellers as well as 
all of the engine-room auxiliaries and propulsion con- 
trol apparatus. | 

Under the most severe conditions of operation, 
each main motor requires 20,000 cu. ft. of air per 
min. and the blower action of the rotating element 
must be supplemented by separately driven blowers. 
In the case of the motors, the blowers are placed in 
the outgoing ducts of the motors. Each motor has 
two blowers, each passing 10,000 cu. ft. of air per 
min. at a static pressure of about 1.9 in. of water. 
These blowers are driven by 8.5-hp. direct-current 
motors at a speed of 510 r.p.m. 

One of the advantages of using separately driven 
blowers as part of the ventilating equipment is that 
the quantity of air is not so seriously impaired when 
the motors or generators are operating at low speeds, 
but at relatively high loads. 

Respecting the operation of the equipment Mr. 
Berg says: “The propelling machinery of the New 
Mexico, although entirely new and different from the 
types of machinery which the officers and men were 
previously accustomed to handle, has functioned per- 
fectly from the first day the vessel way put into com- 
mission. During all the breaking-in periods of the 
various shifts of engine-room crews, there was never 
a mishap to any of the electrical propelling machinery ; 
and the men handled all the apparatus with perfect 
confidence after only a few hours of training.” 


SoME DETAILS OF THE MAIN GENERATORS. 


The New Mexico is equipped with two main tur- 
bine-generator units, each generator designed to de- 
velop 10,500 kw. at 78% power-factor, and 13,500 
Kv-a. at full speed of the ship, and to carry a 25% 
overload (16,850 kv-a. at 78% power-factor) for four 
hours. The rotors have two poles and a maximum 
rotative speed of 2100 r.p.m. which corresponds to a 
frequency of 35 cycles. The stators are wound two- 
phase with leads brought out from the beginnings 
and endings of each phase to an 8-pole, double-throw, 
disconnecting switch placed in the main circuit be- 
tween the generators and the motors. By manipulat- 
ing this switch two generator connections are avail- 
able: first, diametrical, two-circuit, low-voltage— 
(3000 volts); and, second, square, one-circuit, high- 
voltage—(4240 volts). With a constant flux, the 
voltage will vary directly or inversely as the v2, 
depending on the connection involved. Suitable inter- 
locks have been installed, making it impossible to 
operate the two generators in. parallel. 

Generator efficiency curve, taken at loads and 
speeds corresponding to 10, 15, 19, and 21 knots, shows 
a uniformly good efficiency throughout a wide range 
of load. It is based on actual running conditions, and 
includes the windage loss of the rotor. The main 
turbine-generators are used only for propelling the 
ship, and are in no way connected to the lighting or 
other auxiliary power circuits. Therefore, it is pos- 
sible under the varying conditions of load to adjust 
the voltage and current to obtain good efficiency. 

The speed reduction between the generators and 
the motors when using the 24-pole motor connection 
is 12 to 1, and with the 36-pole connection, 18 to 1. 
Hence, the extreme range of generator r.p.m. for the 
specified operating speeds of the ship, Io to 21 knots 
is approximately 1440 r.p.m. to 2100 r.p.m. In order 
to calculate the generator efficiency with accuracy. 
the windage loss mtst ,be-carefully determined at 
various speeds for this-1s the largest single loss. 
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The generators are conservatively designed. Com- 
pared with the maximum rated machines for land 
practice, the relative armature reaction is considerably 
lower and the densities in the magnetic section are 
slightly higher. Sufficient excitation current is applied 
to the generator fields to insure keeping the motors 
and generators in step. In other words, the generators 
are not working at the peak of the kilowatt curve, 
but at a safe distance down where there is sufficient 
margin in power to take care of the rudder swings 
and heavy seas. Based on the maximum power-factor 
of the motors, 79%, the generators have a margin in 
power of 24% with the excitation given. 

The mechanical design of the generator is similar 
to that of other machines developed for central power 
stations. One feature that differs from land practice 
is the omission of the turbine and generator base cast- 
ings. The turbine casing, generator stator frame, and 
bearing standards are bolted directly to a stiff struc- 
tural steel foundation which is securely tied in with 
the ship's structure. 

The stator or armature is of a compact design. 
The stator frame is of the sectionalized I-beam type 
which consists of several circular I-section castings, 
properly spaced and held together at their outer per- 
iphery by boiler plates, these plates being hot-riveted 
to the I-section castings. The I-section castings after 
being properly spaced and supported are carefully 
bored out at their inner periphery for the attachment 
of rectangular steel bars, these bars forming the 
dovetail ribs for assembling the stator core punchings. 

The stator coils are of the conventional barrel type, 
two coil sides in each slot. The conductors consist 
of insulated rectangular wires which were formed 
into the proper shape in a bending form. 

The electrical and mechanical limits of turbine- 
generators are encountered in the design of the rotor 
or field. The electrical limits are confined to the heat- 
ing of the field windings and the mechanical limits to 
the centrifugal strajns and to the critical speed. 

Radial slots for the rotor windings were machined 
in the solid forging. The rotor coils are made of 
rectangular copper strip wound on edge by a machine, 

which forms the corners of the coils and varies the 
span of each turn the correct amount. 

The slot insulation consists of mica and asbestos 
sheets placed between horn fiber for mechanical pro- 
tection in assembling the turns. This insulation is a 
continuous sheet and extends the entire length of the 
slots. After assembling, the coils were heated by 
electric current, cemented, and pressed into their 
proper position, under a pressure exceeding that to 
which they are subjected in operation. | 

The portion of the coils outside the rotor body is 
insulated with mica tape. Over the mica tape is a 
layer of asbestos tape which serves as a mechanical 
support and protection to the mica. In the slots the 
insulation was lapped over the coils, cemented, the 
necessary filling strip inserted, and steel wedges driven 
in to retain the coils in the slots. The end coils are 
carefully supported by moistureproof blocks to prevent 
any movement. To protect the ends of the coils from 
moisture, several layers of insulating varnish are 
applied and each layer baked until dry. 


SomE Facts REGARDING THE PROPELLING MOTORS. 


In the New Mexico the highest possible economy 
was desired at the two most important speeds: high 
speed with full power at 21 knots, and medium speed 
at 15 knots where the maximum cruising radius with- 
out refueling is of the greatest importance. With 
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Double-Squirrel-Cage Induction-Motor Battleship’ 
Propulsion—Ratio of Diameter to Length of Rotor Is 2:1; in 
Land Type of Machine It Would Be 42:1. 


these requirements, it was evident that for the most 
economical operation a changeable-pole motor giving 
2 speed ratio of 2:3 was desirable on each shaft, the 
four motors at full speed taking power from two gen- 
erators and when cruising from one generator. By 
changing the poles on the motor, the proper speeds 
of the screw are obtained with a maximum speed of 
the generator thus giving low steam consumption on 
the turbine in both cases. 

Previous to the time of designing the motors for 
the New Mexico, a 2:1 speed ratio had been exten- 
sively used with single windings in stator and rotor. 
All other ratios of speed had been secured by using 
two windings in the stator, one for each speed, rather 
than a single winding with a large number of stator 
leads, which would cause too great a complication of 
the control. The double winding has the disadvantage 
of requiring a larger motor, as only half of the copper 
is in active use at either speed. 

Since the motors and generators of the New Mex- 
ico were to be especially built to operate together, 
more liberty in design was allowed. A new type of 
winding was designed, the coils of which were so 
grouped that a change in the connection at the motor 
terminals would give a balanced quarter-phase dis- 
tribution for either 24 or 36 poles. This gives a sim- 
pler control than if the motor were wound three- 
phase. In addition, since the four motors receive 
power from two generators at full speed and one gen- 
erator at cruising speed, the best combined operation 
is obtained with a decreased voltage on the 36-pole 
combination. This also works out best for a quarter- 
phase winding; by connecting the generators in square 
connection for high speed and parallel connection for 
low speed, the correct ratio of operating voltage is 
obtained. By this scheme of connection, eight ter- 
minals were brought out of the motor though only 
four-line leads were required. 

The torque requirements derived from actual 
experiments on the Jupiter, supplemented by tank 
trials, showed that a resistance inserted in the rotor 
winding would be required\onlyy;fora few seconds at 
a time, that’ ts “during-startingyor-upon reversal in 
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order to obtain quick possession of the screw and 
bring it up to speed. With this in mind, a double- 
squirrel-cage type of motor was adopted thus elimin- 
ating the rheostat. The outer high-resistance low- 
reactance winding takes the place of the rheostat when 
starting and reversing. The inner low-resistance 
higher-reactance winding is the running winding when 
the motor is up to speed. The inductive action be- 
tween these two cages is such that when the frequency 
in the rotor is high, as at starting or reversing, the 
current is choked back in the low-resistance winding 
thus forcing a large percentage of the current through 
the high-resistance and producing adequate torque. 
As the motor speeds up, the rotor frequency drops off 
and the inductive effect on the inner winding de- 
creases, allowing the current to increase with a 
corresponding decrease in the outer winding until at 
slip frequency practically all of the current passes 
through the low-resistance cage. By this construction, 
the torque advantage of a high-resistance rotor is 


' Completely Wound Stator of Propulsion Motor Whose Rotor is 
Shown in the Preceding View. 


cbtained with the low slip and high efficiency of the 
low-resistance type of rotor when at full speed. 

In addition to reducing the size by designing a 
lower power-factor machine and using all the active 
material at both speeds, a minimum of weight with 
ample strength was obtained by the use of steel 
throughout for the mechanical structure. The stator 
frame was made up of a series of circular rings of 
I-beam section with dovetail ribs attached. Each ring 
is of sufficient strength to support its section of punch- 
ings, and is held in position by being riveted to rigid 
steel feet. Boiler plate extending the full length of 
the frame was rolled to fit the I-beams and was 
securely riveted to them, making a very rigid and 
compact structure. By increasing the number of circu- 
lar sections any length of frame desired can be made 
up. Holes for ventilation purposes were cut in the 
top half of the frame through the boiler plate. In this 
framework, the stator punchings were assembled on 
dovetail ribs and clamped with steel finger flanges held 
in place by bolts and studs. 
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The stator winding was made of form-wound coils 
of rectangular wire carefully molded and insulated 
principally with mica and with a special varnish treat- 
ment to prevent damage due to moisture or salt 
accumulation on the windings. This insulation is cap- 
able of withstanding a higher temperature in the core 
than is usual for induction motors. 

The double-squirrel-cage secondary winding con- 
sists of two entirely separate cages, the bars in both 
cases being driven into close fitting slots without in- 
sulation, allowing the heat generated in these windings 
to flow freely by conduction into the rotor iron. 

The outer cage is of high-resistance metal short- 
circuited by copper end-rings into which the bars are 
brazed. This ring also is in intimate contact with the 
rotor punchings. Thus, during reversal when the 
greatest amount of heat 1s generated in this winding, 
the heat storage of the rotor iron is taken advantage 
of and temperature of the bars kept down to a very 
conservative value. 

The end ring is of special design made up of short 
sections connected together by expansion joints of 
laminated copper, thus allowing expansion due to heat- 
ing being taken up between sections around the periph- 
ery and limiting the possible bending effect on the bars 
to a few mils instead of the comparatively large value 
which would exist if the ring were made solid and the 
diameter allowed to change. ° 

The inner cage is of copper electrically welded to 
a copper short-circuiting ring made of a single piece 
of bar copper rolled in circular form to accurate size 
and the two ends welded together. It was not neces- 
sary to break up this ring as the inner winding was 
designed to remain cool under all conditions of run- 
ning load, the only condition under which the double- 
squirrel-cage design allows full current is this winding. 

Over the top half of the motor frame is fastened a 
hood connected to the ventilating ducts. Two fans 
are mounted in the hood driven by direct-current 
motors which draw air up through the motor. 

The specified requirements for driving the New 
Mexico propellers called for 26,500 hp. at 161 r.p.m. 
corresponding to 21 knots ship speed, and 8350 hp. 
at 112 r.p.m. for cruising at 15 knots. 

The motors were wound to operate with an output 
of 6700 hp. at 4000 volts on the 24-pole connection 
and 2050 hp. at 2800 volts on the 36-pole connection 
with an overload capacity of 8375 hp. at 173 r.p.m. 

The official trials on the driving equipment of the 
New Mexico were made Dec. 16-18, 1918. Runs 
were made at various speeds from 7.32 knots to 21.31 
knots to establish points for the standardization curve. 

It developed that due principally to over-loading, 
which increased the displacement by over 1000 tons, 
the power required to drive was 29,100 hp. at I61 
r.p.m. instead of 26,500 hp. at a screw speed of 166.5 
r.p.m. 

A four-hour endurance run under full power at 
z1.25 knots, requiring 31,000 hp. at 170 revolutions of 
the propeller was made, followed by runs at I9, 15 
and ro knots. 

Two runs over the course were very interesting. 
The two inboard propellers were run from one gen- 
erator with the motors connected 24 poles with the 
outboard motors disconnected, allowing the propellers 
to run free. Another trial was made with the outboard 
motors driving and the inboard propellers free. In 
hoth cases a little over 15 knots speed was obtained. 
These two trials showed that to drive the boat at the 
same speed, the inboard’ propellers required 11° more 
power than the outboard. 
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Merchandising Methods of Central 
Stations 


Analysis of Selling Methods—Why Central Stations Are Interested in 
Merchandizing—Central Station Merchandising—Co-operation Be- 
tween Utility and Contractor-Dealer and the Responsibility of One 
Toward the Other—Paper Before Minnesota Electrical Association 


By W. S. HEALD 


Duluth Edison Electric Company. 


ERCHANDISING by a central station is 
M purely a means to obtain a definite desired 
result. If the desired result is being obtained, 
then the method and policy of merchandising pursued 
is correct. If the desired results are not being ob- 
tained, there is something wrong with the method and 
policy of the merchandising and they should therefore 
be changed, because they are defeating the very pur- 
pose for which the merchandising is being done. 
Method and policy are only secondary considerations ; 
the desired results being the all-important item. 

Like most other problems, it can best be solved 
bv first analyzing it to obtain the facts of the case, and 
if the analysis is correct and based on sound princi- 
ples, it should lead to a correct solution. In collecting 
our data, it should be kept in mind that the average 
condition which covers the majority of central stations 
must be considered. Special cases in certain com- 
munities must be solved according to the merits of 
their individual conditions. Also in considering the 
sale of appliances, too often only the selling end is 
considered. The sale of appliances is only a part of 
the whole central-station business and is so vitally 
affected by its relation to the other parts of business 
that a broad viewpoint of the situation must be taken 
and other things of vital importance generally over- 
looked considered along with the subject “sale of 
appliances.” Let us therefore make an analysis in 
order to obtain the facts. 


THe CENTRAL STATION AND MERCHANDISING. 


The central station is in business to make money. 
The most money will be made when the investment is 
used to the full limit of its capacity the entire 24 hours 
a day equally every day in the year. The standard by 
which this is measured is called load-factor. In most 
central stations, the residence load is the main factor 
contributing to destroy the above ideal load condition. 
The reason for this is due to the fact that most of the 
current used in the residence is for lighting and the 
habits of people are such that all have to use the cur- 
rent at the same time for only a few hours and very 
little at other times. Just at the time that the resi- 
dence consumer needs and uses the light, also the 
business district demands its heaviest load, and the 
ratio of the maximum load to the average load is addi- 
tionally increased, thus destroying the ideal conditions 
of operation which produce the most net revenue. If 
the residence consumer can be induced, therefore, to 
use current-consuming devices that will not be used 
during the time lighting is needed, the load will be 
corrected towards the ideal condition. 

The nature of the load that the residence consumer 


should be induced to use having been determined, the 
next step 1s to examine the field of devices now on the 
market and pick out those whose use produces the 
above desired results. Experience and a study of 
the habits of people show that such household elec- 
trical appliances as the flatiron, toaster, percolator, 
grill, washing machine, troner, vacuum cleaner, dish 
washer, etc., are used almost without exception at a 
time other than when the lights are used. It is there- 
fore advisable to adopt a policy that will put these 
appliances on the lines and keep them in use. The 
central station has no choice in the matter, for during 
these days when the margin of profit is so very small, 
the variation of the load-factor one way or the other 
may determine a profit or a loss. The very existence 
of the central station is at stake and it must neces- 
sarily build up its residence load-factor. 

The above facts have been brought out for the 
benefit of the electrical dealer so that he may under- 
stand the central station’s problem more clearly. 
Therefore, before the dealer passes snap judgment 
upon the central station in his territory and criticizes 
its method and policy, he should put himself in the 
place of the central station, keeping in mind that his 
very existence depends upon successfully getting resi- 
dence customers to purchase and use the electrical 
appliances. 


CENTRAL-STATION MERCHANDISING POLICY. 


The method of bringing about the desired result 
having been determined, the next step is to work out 
the central-station policy that will be best. In study- 
ing out the policy, sight should not be lost of the fact 
that it consists of two parts. First, getting the con- 
sumer to purchase the appliances and, second, to keep 
him using them. If these two points are examined 
from the consumer’s standpoint and properly analyzed, 
the analysis should direct us to a proper policy. 

Do not forget the fact that the consumer has been 
getting along without the appliance by using other 
means. He, therefore, will not buy unless the con- 
venience is worth the cost of operation. Therefore, 
the rates charged by the central station for residence 
business should be carefully considered. If the rates 
are prohibitive, the sale of appliances will never 
amount to much and the outcome of those that are 
sold tends to discredit electrical appliances in general, 
due to unreasonable bills. Current will only be used 
for lighting purposes and the rate in itself will defeat 
the purpose for which appliances are trying to be sold. 
A proper schedule of rates should have the following 
features: 


1. Minimum,charge should be high ¢tfough to cover cost 
of always being’ ready to give good service, not too high to 
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make a large percentage of the community non-users, and be 
expressed ın such a manner as to not convey the idea that 
the consumer has to pay for something for which he gets no 
return. 

2. The rate per kilowatt-hour should be worked out so 
as to stimulate a large volume of business, arranged so that 
the more that is used, the cheaper the rate per kilowatt-hour. 
Also the small demand customer should have the privilege of 
earning the lower rate as well as the higher demand cus- 
tomer. 

3. The rate should be arranged so that a single meter can 
be used, thus eliminating the expense and delay of putting in 
special wiring to gain the benetit of lower rates. 

4. The rate asa whole should be designed to bring profits 
from a large volume of business at a small profit per unit 
rather than from a small volume of business at a large profit 
per unit. 


People will not trade with a firm more than they 
can help when the attitude of the firm is disagreeable. 
Too many lighting companies give the impression “the 
public be damned.” If this attitude or apparent atti- 
tude exists, it must be corrected before much progress 
can be made, because the consumer refuses to use any 
more than he must from necessity. 


EDUCATING TO THE ELECTRICAL APPLIANCE IDEA. 


The consumers as a whole do not understand the 
uses and advantages of electrical appliances. The 
public has long fostered the idea that anything elec- 
trical is mysterious and can be understood only by 
electrical experts. This idea as far as uses, advan- 
tages and application are concerned, can and should 
be overcome by proper educational means. If the 
consumer 1s properly educated to the idea of the home 
electrical, he will not have to be sold the appliances, as 
he will seek to purchase them of his own accord. The 
consumer who buys of his own accord due to being 
properly educated is a better booster and more satis- 
fied customer than the one induced to buy by a 
salesman. 

If the consumer gets something that does not do 
the work he expected of it, or which fails because of 
being a cheap, faulty appliance, his tendency is to 
throw it away and condemn all electrical appliances. 
Conflicting statements regarding the same thing cause 
suspicion and people tend to keep away from things 
they are suspicious of. 

‘If people are told a thing often enough, long 
enough and loud enough, they will eventually believe 
it themselves. The prejudice of a person against a 
purchase is more easily broken down when he is urged 
to buy the same thing from many different sources. 
The consumer avoids dealing where his confidence has 
once been betrayed. If the consumer has an apphance 
out of repair, his tendency is to let it go when there is 
much trouble to getting it fixed. 

From the selling standpoint, the one big thing to 
accomplish is to sell the 1dea of the “Home Completely 
Electrical” and business and results will follow. 


CENTRAL STATION AND CONTRACTOR-DEALER. 


The policy of the central station can now be 
worked out to meet the above outlined conditions. The 
first question and the one which has been discussed 
more than any other ts: 

Shall the central station leave all the merchandising 
to the dealers; or should they both merchandise; or 
should the utility adopt a merchandising policy that 
will prohibit the dealers from staying in business? To 
mect the conditions found by analysis, it 1s necessary 
that both dealers and central station merchandise, but 
both must use clean, fair, undiscriminating methods. 
This gives protection to the central station against the 
dealers failing to sell appliances and building up its 
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business, which business is necessary for its success, 
and if the policy of the central station is right, the 
dealer will be helped. This double merchandising 
accomplishes several things as follows 


1. . The consumer’s confidence in electrical appliances is 
strengthened by the fact that the central station endorses the 
appliances. 

2. The consumer, who believes that the central station 
sells only wasteful appliances because they run his bills up, 
knows he can purchase of a dealer who will sell on merits 
because the dealer is not interested in the bills of the con- 
sumer. 

3. The central station has a better chance of bringing 
the attention of electric appliances to the public because a 
larger volume of people call there. The more people that 


_know about electrical appliances, the larger the field of buyers 


and the dealer gets his share. 

4. Creates a better grade of electrical dealers, for if the 
dealer does not make his store attractive, the central station 
will get the business. This is good for the dealer, for it 
stimulates him to keep his store attractive and in first-class 
shape. The result 1s more business for him and to every 
one's benetit who does a legitimate business, for the unfair, 
unscrupulous dealer who discredits the industry is forced 
to quit. 

3. With the central station and dealers all up-to-date 
and pushing electrical appliances, the consumer's attention is 
called to their wares more consistently and the “Home Elec- 
trical Idea” is “put over’ more quickly. 

6. Makes sales possible to people that hecome interested 
in an electrical appliance they see on the ‘display floor of the 
central station while they are in the mood for purchasing 
that possibly would not be made if the customer had to take 
the trouble of going to some other address the central station 
might refer them to for making the purchase. 


To meet the conditions further, the relation of the 


dealer and central station should be along the follow- 


ing lines: 

The central station should keep in mind that every 
good appliance sold by the dealers helps him accom- 
plish the desired results. The dealer, therefore, is an 
asset, and as he has to make a profit, the central- 
station prices should be such that they will not unfairly 
cut the dealer’s legitimate profit. 

The central station should develop the sale of haz- 
ardous selling appliances till they are started and on 
a basis where the dealer can prohtably handle them. 

It should assume the attitude of let the dealer sell 
the appliance, but if he does not, see that the appli- 
ance is sold anyway, but at a fair price. 

The central station should carry the most of the 
burden and expense of educating the public and selling 
the “Home Electrical Idea.” On account of the ex- 
pense and delayed returns from education or mission- 
ary work, as it 1s sometimes called, the central station 
is the only one that can afford to do it, because it will 
get its returns from current sold, where if the dealer 
is forced to do it alone his profits are cut so low that 
he is unable to stay in business. The central station 
can accomplish this by having capable demonstrators 
employed to sell the “Home Electrical Idea.” On 
account of the large number of electrical consumers 
that call through necessity at the central station, all 
household appliances should be arranged in a neat dis- 
play so they can be properly demonstrated. This 
opportunity for educating the public should not be 
overlocked. The advertising used should be along 
educational lines rather than pushing any particular 
make of goods. Attractive household hints and meth- 
ods of using the electrical appliances illustrates this 
point. The architects and home builder should be kept 
posted and taught to come to the central station when- 
ever they need help. 

The central station should educate the dealer who 
has had less experience, especially in determining his 
costs, especiaily poverhéad éxperses, for a dealer that 
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knows his costs is never a price cutter that corrupts 
the business. The central station should keep in close 
touch with the electrical dealers, learn the dealers’ 
ideas and viewpoint, help them solve their problems, 
and above all never betray their confidence. The 
dealer should first of all keep in touch with the central 
station, get its viewpoint, and co-operate with it. 

The central station should run a capable repair 
department handling most of the repair business at 
moderate charges. This is neither a desirable nor 
profitable business for the dealers. 

The dealer should at all times sell at a price that 
gives him a legitimate profit, overhead included, for 
the evils of price cutting will eventually hurt himself 
as much as his competitor. His store should be kept 
neat, clean and attractive. Remember that many of 
your customers are women, and store appearance as 
well as personal appearance either make or lose sales 
with this class of customer. This may seem ridiculous 
to bring out this point, but it must be admitted that 
the electrical dealer in many instances has been sadly 
negligent on this point. The dealer should realize that 
in selling electrical appliances, service after the appli- 
ance is sold enters more into the electrical retailing 
than any other, and he must make provision for it. 

Both the central station and dealer should combine 
on the following points: 

Elimination of all cheap, unreliable merchandise. 
Handle only goods of known quantity that can be 
guaranteed. - 

Conflicting statements regarding the same appli- 
ance should be avoided. For example, several differ- 
ent costs to operate are given by as many different 
dealers on identically the same make and kind of 
appliance. Conflicting statements create suspicion in 
the minds of the consumers. 

Goods should not be sold that do not meet the cus- 
tomer’s requirements. It is better not to sell at all 
than to do this. 

More benefit is obtained if all advertise the same 
appliance at the same time. It focuses the attention 
of the buying public on to one thing, lessening con- 
fusion in his mind. Get together on vour advertising. 

From the conclusions brought out, the desired 
result is the all-important item, for it is proven that 
the desired result will only be obtained when the 
method and policy is right and fair to all. 

The whole thing summed up can be expressed in 
the phrase, “Sell the Home Electrical Idea,” and the 
right result and sale of appnances will follow. 


FEATURES OF ELECTRIC DRIVE IN NEW 
PAPER MILL. 


Puget Sound Plant Has Connected Load of Nearly 700 
Hp., Using 2200 and 440-Volt Motors. 


By W. A. Scorr. 


The new plant recently completed and put in oper- 
ation by the Cascade Paper Co., of Tacoma, Wash., 
has a manufacturing capacity of 20 tons of paper per 
24 hours., Its several products include book paper, 
iithographers’ and newspaper stock, railroad and com- 
mercial paper. About 75% of the material used con- 
sists of discarded magazines. newspapers and other 
waste papers; the other 25% consists of new wood 
pulp of spruce timber. In addition to waste paper and 
pulp, there is required a small quantity of white clay 
filler, rosin, alum and other ingredients. 

The plant’s location is on Chambers creek in the 
vicinity of Steilacoom, which is about six miles from 
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the business center of Tacoma. The mill premises 
have a frontage on an. arm of Puget Sound, affording 
water transportation. The striking features of the plant 
are the concrete and brick structures in which the 
power equipment and factory machinery are housed. 
The principal mill building consists of a main 3-story 
structure and two wings, all planned to meet the re- 
quirements of a modern paper mill. The motor installa- 
tions, representing a connected load of nearly 700 hp., 
from the lines of the Tacoma municipal system, are 
all belt-connected to the various machines. Of the 16 
motors in use, there are 8 having a combined rated 
capacity of 575 hp., which operate at 2200 volts; i 
8 others of an aggregate capacity of 10712 hp., 

at 440 volts. 

The city’s two 300-kv-a. transformers receive en- 
ergy at 50,000 volts, delivering it to the main 7-panel 
switchboard of the mill at 2200 volts, 3-phase. All 
2200-volt current is carried by 3-conductor, lead- 
covered cable, which lead from the oil switches 
through a wood pipe to the main distributing panels 
in the south wing for connection to the 2200-volt mo- 
tors in the several mill departments. Other cables 
carry 2200-volt energy to three 50-kv-a. transformers 
by which it is stepped down to 440 volts for the other 
motors, and one 50-kv-a. transformer for furnishing 
current at 220/110 volts for the three-wire lighting. 

Beginning on the top floor of the north wing, 
where waste papers are prepared for the processes 
that follow, we find a 40-hp., 440-volt motor driving a 
high-speed shredder, and through other belt and pul- 
ley transmission it drives one mechanical cleaner and 
a fan duster, both at slow speed. These are followed 
by an agitator and mixer, operated by a 15-hp. motor. 

The next step in the process is seen on the next 
floor below, where a 75-hp. 2200-volt motor drives a 
set of mixing rolls in each one of two steam cookers. 
The motor in this case is belted to the two sets of rolls 
from a pulley on each end of the motor shaft. The 
pulp is passed by gravity from the cookers to tanks 
containing mechanical agitators, driven at slow speed 
by a 75-hp. motor. Then the pulp is raised by suction 
pumps to a series of screens, the screened material 
passing to two sets of washing rolls, each set being 
driven at 80 r.p.m. by a 75-hp. motor. This product, 
in bleached condition, is then subjected to the beater 
process. There are four beaters, running at 80 r.p.m., 
driven by two 75-hp. motors. Then follows the final 
reduction to a pulp of extreme fineness in Jordan ma- 
chines, driven by a 100-hp. motor. After passing two 
sets of motor-driven screening devices, this slightly 
viscous, semifluid mass starts on its course through 
the automatic processes of the steam-operated paper- 
making machine, by which the finished product is 
turned out. 

By reason of the fact that steam is necessary in 
cooking the pulp and for keeping it at the right tem- 
perature in the successive processes, a steam plant 
was built and equipped. The large, intricate paper 
machine is steam-operated partly because of the flex- 
ibility thus given in regulating the speed. 

An evenness of temperature throughout the build- 
ing is maintained by two motor-driven Cyclone fans 
which force hot air through ducts to all floors and 
compartments. 

All the electrical equipment and fixtures were fur- 
nished by the Westinghouse Electric & Manufacturing 
Co., and the installations were made under the super- 
vision of E. J. Barry, electrical engineer, Tacoma. The 
board for distributing the circuits,and other features, 
were Mr. Barry's design: 
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Detection and Remedy of Current 
Theft trom Central Stations 


Methods Employed by Large Companies in Cor- 
recting this Quite Common Abuse of Service 


By THOMAS ROBSON HAY 


Duquesne Light Co., 


HE growth of the 

central station 

with its many cus- 
tomers, large and small, 
has naturally made pos- 
sible abuses by those so 
inclined that are difficult 
to detect and to punish. 
Of all abuses, theft of 
current is perhaps the 
most difficult to handle. 
Such abuse mav be by 
those who would resent 
any accusation of com- 
mon thievery or it may 
perpetrated by those 
without scruples and who 
are noted for sharp and 
shady dealings. In most 
cases theft of current is 
practiced by small shop- 
keepers, many of whom 
do business on a “shoe- 
string,” or by residential 
customers who think they 
are keen enough to beat 
the company and get 
away with it without being detected. 

Perhaps the fundamental reason for such practice 
is psychologic and its underlying cause is the generally 
popular conception that it 1s perfectly legitimate and 
proper to “beat” a corporation when the occasion and 
opportunity for so doing are present. Most small 
users conceive of a corporation as an inanimate thing 
with plenty of money and perfectly able to donate 
small amounts of current. The individual amounts 
are of course small, but in the aggregate they will 
usually amount to an appreciable item. 

The usual offender considers himself as upright 
as any one. It 1s the opportunity that makes the thief. 
The old fashioned cash drawer-open, and the unpro- 
tected meter are too much for some people. The man 
who gets his current, or part of his current, for noth- 


pany. 


ing believes himself no more guilty than when over-. 


looked by the street car conductor. Anvone with a 
slight knowledge of electrical practice is often tempted 
to trv his hand. He just wants to see if he can beat 
the game. 

The detection of the current thief is made possible 
in a number of ways. The special meter tester, the 
periodic meter tester and indicator tester discover the 
greatest number of cases at the time they are making 
tests and inspections on the customer's premises by 
inspecting all wiring and connections about the meter. 
The meterman and complaintman may also discover 
irregularities while changing meters or attending to a 


We the full extent of the loss incurred 
by central stations through current theft 
will probably never be accurately known, tt is 
admitted by the majority to be considerable. 
Nevertheless, inability to successfully combat the 
current thicf has forced many central stations, 
esfecially the larger ones, to apparently ignore 
this loss although fully realis sing its immensity. 
In this article, Mr. Hay describes the more com- 
mon methods employed by the current thief, pos- 
sible means of detection and the rather satisfac- 
tory results obtained by the Duquesne Light Co. 
of Pittsburgh, Pa., in its efforts to eliminate this 
practice by its customers. 

In the majority of the cascs, as shown in Mr. 
Hay's article, the theft was unintentional and in 
all probability its discovery and correction were 
as. satisfactory to the consumer as to the com- 
It ts probable, therefore, that the com- 
pany instead of losing favor by its activity in 
this direction, increased the public's estimation 
of it as a business firm and by utilizing the finan- 
cial return in improving its service. 
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Pittsburgh, Pa. 


no-light complaint, and a 
few lead-offs may be re- 
ceived from meter read- 
ers as in making their 
rounds they may note 
that the customer is using 
light that is not register- 
ing on the meter. The 
actions of the customer 
in trying to remove the 
temporary jumper fre- 
quently betra y the cul- 
prit. Comparison of the 
monthly readings with 
preceding periods will 
also, “in cases, indicate 
theft. When an inten- 
tional theft is discovered 
the tester leaves the con- 
nection as found, in order 
not to arouse any sus- 
picion that the irregular- 
ity has been detected. A 
detailed report is made 
by the meter division. or, 
is discovered by the meter 
installer or complaint 
man, a report is made out by the district superinten- 
dent, and is forwarded to the contracting department. 
The contracting department will immediately issue an 
order to the district superintendent to place a check 
meter in a dummy transformer case on a nearby pole, 
and connected in series with the meter of the 
suspected customer. In this way, it is possible to find 
out what the actual correct consumption is, and a 
direct basis for determining the amount of loss, and 
collecting the portion not registered by the regular 
meter, is afforded. The readings of the customer's 
meter and the check meter are compared for a few 
months, and when it is discovered that a large dis- 
crepancy exists, an investigation is made at an un- 
usual hour by two company employees, in order to 
collect all the evidence possible. There are other 
methods used, but the one mentioned is the most 
common. 

The most common method in use by current thieves 
is to remove the line wire at the main switch ahead ot 
the meter and place a temporary wire or jumper from 
the blades of the main entrance switch to the contacts 
on the panel cut-outs, or in other words, “jumping 
around the meter.” Another common method on two- 
wire service where three-wire meter loops are em- 
ployed, is to disconnect the middle or shunt wire at 
the main fuse block or switch. Where a three-wire 
system is in use, 110 and 220 volts, and three-wire 
meters are used, the customer cai>prevent registration 
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of his current on the meter by simply backing out the 
outside fuse on the three-wire main fuse block. In 
the three-wire system the potential coils of three-wire 
meters are connected directly across the 200 volt out- 
side wires, therefore if the fuse is backed-out or a 
blown fuse substituted for a good one, the potential 
coil is “killed.” The placing of jumpers on the line 
and load wires is the most common method employed 
in securing unlimited service where indicators are 
installed. 

In another instance it was found that the seal of 
the indicator was broken and the top contact screwed 
down so that it would not break the circuit. The main 
adjusting stem was stuck to the bottom of the indi- 
cator with candle grease, thereby obtaining uncon- 
trolled service. Another form of irregularity is the 
connecting of lighting circuits and beer pumps to flat- 
rate fan circuits. Then again customers have been 
detected using fan service on old flat-rate fan circuits 
that had not been removed and without having re- 
newed or made new contracts for service. 

After all the evidence has been secured the cus- 
tomer is notified to call at the main office of the com- 
pany with a view to making a settlement for the use 
of unmetered service. A detailed report of the ir- 
tegularity, with the evidence, as in the case of a 
jumper properly tagged which caused the irregularity, 
is turned over to the proper official. | 

The customer is informed of the seriousness of 
the offense, and an effort is made to find out when 
the trouble first affected the registration, and who 
informed the offender how to make the connection. 
An estimate is made of the amount of energy ille- 
gally used. 7 

The following is a record for one large central 
station of the actual cases investigated and from 
which judgments were secured: 


31 Cases of intentional theft, for which 

there was collected in a period of nine 

NOUNS: spec oeie a e dee ies tht aeons $4,316.04 
59 Cases of unintentional theft, for which 

there was collected in a period of nine 


MOUTHS. E battle Yan Be wed 2,538.31 
TO) Sates cane ea amare T $6,854.35 
Settlements for theft of current now average 


$761.60 per month, or approximately $10,000 per vear. 
Opinions in the past have varied as to the value 
of the current stolen by customers on this system in 
any yearly period. The results of the first year’s 
effort in clearing up the situation do not fulfill the 
expectations, nor coincide with the judgment of those 
who have had experience in the matter of detecting 
irregularities, especially as to the amount and distribu- 
tion. It is believed, however, that if periodic inspec- 
tions and tests are made at intervals of one year. 
rather than three years, as has been the practice with 
this company, that the number of irregularities 
detected would undoubtedly be doubled, with a cor- 
responding increase in collections for stolen current. 
One hundred and fifty-nine irregularities were 
reported and corrected, and upon investigation it was 
found that the majority of these irregularities were 
by customers using service on a flat-rate basis. This 
service is controlled by indicators. It is usually found 
that the customer overloads the instrument, resulting 
in its operating improperly, and thus allowing un- 
limited use of current. When customers are using 
electric irons, vacuum cleaners, and fans on a flat rate, 
in adjusting any irregularity, it is insisted that the 
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customer sign a meter rate contract. The location oí 
meters and indicators is changed, and reports of meter 
seals that have been broken are investigated. Fre- 
quently tenants of apartments have been caught tam- 
pering with the indicators for the lighting of the 
public halls. An average of 28 irregularities are in- 
vestigated per month, and approximately 400 irregu- 
larities are reported during a year. 

To prevent the theft of current great care should 
be taken in the installation of the service wiring. The 
distance from the service entrance to the meter should 
be as short a run as possible. The service wiring 
should be enclosed in rigid iron conduit run directly 
into an approved sealed metal protective device, where 
the meter terminal wires and main entrance switch 
and fuses are under seal and free from tampering. 
A broken seal, when located, requires immediate 
investigation. 

When adjusting the settlement of an intentional 
theft of current case, the customer at his own ex- 
pense is required to equip his service as mentioned 
above. 

To detect such thefts, by means of the necessary 
evidence, and then to secure payments for the amount 
stolen requires tactful and careful handling on the 
part of the central station. The culprit must be made 
to realize the real measure of his offense and payment 
must be secured, where possible, without court pro- 
ceedings. Otherwise the cost of collection may more 
than offset the amount collected. In carrying on the 
negotiations, looking to the collection for amounts 
claimed as being due it is perfectly proper to con- 
tend that every kilowatt-hour of current stolen be- 
comes a public nuisance and a handicap to the render- 
ing of more satisfactory service, for the reason that 
collections from the given district are reduced by the 
value of the amount of current stolen. This amount 
when capitalized to improvements may make possible 
material betterments of service, which may be pre- 
vented, because of low revenue returns from the par- 
ticular district. 

In the last analysis it is not only the loss of rev- 
enue, but also its affect on the total amounts collected 
and its relative injustice to honest users that should 
recommend, to all central-station plants, an earnest 
and continued effort to put a stop to such practice. 


IMPROVEMENTS AT LONG LAKE HYDRO- 
ELECTRIC PLANT. 


Third Generating Unit and Transformers Added to 
Supply Milwaukee Railroad Electrification. 


The Washington Water Power Co., Spokane, 
Wash., recently completed the installation at its Long 
Lake hydroelectric plant of a new bank of three Gen- 
eral Electric single-phase transformers of 6500 kv-a. 
and plans contemplate installing another bank of this 
capacity next summer. 

The capacity of the Long Lake plant is to be 
increased by the installation of a new General Electric 
generator, rated at 13,900 kv-a., but which with 
forced-air ventilation will be capable of 19,400 kv-a. 
The prime mover for this generator will consist of an 
I. P. Morris twin water turbine of 22,500 hp. The 
generator is to be shipped from Schenectady, N. Y., 
about April 30. This installation, when completed, 
will give the Long Lake plant three generating units 
of 19,400 kv-a. each. This additional power will be 
used to supply the Chicago, Milwaukee & St. Paul 
Railway's substation at Taunton. 
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Lighting Codes 

OLLOWING closely in the footsteps of numer- 
F ous reforms for improving working conditions 

in our industries comes the state industrial light- 

ing code which has already been adopted by a number 
of states. Lighting codes have one main object to 
accomplish : improve lighting so as to reduce accidents. 
However, improved lighting also results in increased 
production, better quality of product, less spoilage, etc., 
ali of which are items of vital interest to every manu- 
facturer. 

All branches of the electrical industry can benefit 
hy working for widespread adoption of such codes. 


Uncertainty of Utility Rates 
W HEN the cost of fuel, labor and supplies made 


such tremendous advances a large number of 

central stations applied to their state commis- 
sions for relief in the form of increased rates. In 
some states the commission permitted temporary in- 
creases for six months. 

With prices continuing abnormally high these com- 
panies have had to go before the commissions every 
six months to have the time extended. In addition 
to being an expensive procedure this has kept utility 
affairs in a very much unsettled condition, for which 
the public has to pay in the end. | 

Concerted action should be taken to relieve this 
situation, 


Discouraging Convenience Outlets 


N AN answer appearing in the Questions and 
| Answers Section of this issue one of our con- 
tributors mentions the practice of some central- 
station companies in estimating the demand of resi- 
dence and apartment customers by taking a percentage 
of the total number of outlets as active in creating the 
demand, each outlet being given an average rating of 
40 Or 50 watts or thereabouts. Where a customer has 
a large number of convenience outlets or numerous 
outlets for obtaining variable lighting effects he is 
likely to be penalized thereby, since his estimated de- 
mand will likely be in excess of his actual maximum. 
Central-station companies are almost invariably 
heartily in favor of more outlets since this favors more 
complete electrification of the home. The practice 
mentioned, however, actually tends to retard the house- 
holder from providing more outlets. It would there- 
fore be well for central stations that use this method 
to consider revising it since they are unlikely to insist 
on any rule that hampers further electrical develop- 
ment. 


Chicago in 1920 


HE selection of Atlantic City as the place for 
T the “Victory” convention of the National Elec- 

tric Light Association was entirely fitting. 
Although there is much serious business to be trans- 
acted, there is no denying the fact that entertainment 
features and social diversions have considerable bear- 
ing on the attendance and in this respect the famous 
sea side resort has no peer. The hotel and exhibition 
facilities at Atlantic City are also of the best. 

This, however, will be the third consecutive na- 
tional meeting of the Association in the East. When 
plans for the 1920 convention are taken up Chicago 
should be given consideration. 


Co-operation in Labor Questions 


NGLAND has just given us a splendid and prac- 
E tical way to prevent the present industrial unrest 
that is sweeping so many countries in Europe 
from being converted into bolshevism. As the result 
of prolonged conferences between representatives of 
capital and labor, there has been worked out a con- 
structive program of the most hopeful kind. Among 
other things, it brings about many betterments in the 
conditions for English workmen, establishes the means 
for settling future disputed points and provides for 
immediate clearing up of the industrial situation. 
Here we have an excellent example that may be 
followed with profit in other countries, including ours 
if occasion requires. There is no surer way to solve 
industrial discord than by such conciliation, co- 
cperation and concord. 


Dealing With Current Theft 


URRENT theft is a condition that every central- 
C station company may be called upon to deal 
with at any time. It is a matter in which legal, 
moral, mental and financial considerations are in- 
volved. 

Current theft may be a simple or difficult matter 
to accomplish, depending upon the utility. Likewise. 
the extent to which current theft is practiced. and how 
long persisted in, depends upon the utility. Slovenly. 
careless methods of making installation and doing 
business tend to encourage current theft. The com- 
pany that plays fair with its customers, maintains an 
efficient system, adheres to first-class installation 
methods and acts in a highly honorable manner should 
be the least likely to suffer theft of current from un- 
scrupulous and antagonistic persons. An article by 
Mr. T. R. Hay in this issue discusses the subject from 
various angles. 


April 12, 1919. 


Business Optimism versus Business 


Pessimism 


E WERE told shortly after the outbreak of 
W the World War that the business depression 
we were then experiencing was mainly psycho- 
logical. Such was really the case, as a little foresight 
upon the part of business men in general would have 
caused them to see the prosperous times that were in 
store for us. Today we are beginning to hear business 
men complain of hard times being in sight with the 
result that many of them are resting on their oars, 
little thinking that by so doing they are merely tending 
to depress their own business. It is this sort of think- 
ing upon the part of business men that brings on not 
only psychological hard times but actual hard times 
as well. 

Business today is good and it will remain good. It 
is, of course, not as good as the boom days during the 
war but there is plenty of business in sight for all. 
To obtain it, however, requires modern progressive 
and intensive sales efforts of at least as high a caliber 
as in the days before the war. A seller's market no 
longer exists in most lines. Firms cannot depend 
upon business seeking them but must go out and seek 
business. Salesmen must forget the days when they 
were mere order takers and must practice the art of 
selling as enthusiastically and as scientifically as in the 
days before the war. But one cannot place the entire 
burden upon salesmen. They must be backed up by 
strong advertising campaigns and the other generally 
recognized adjuncts to selling. Markets, in a good 
many cases, have changed, while in other cases their 
requirements have changed. Business houses of all 
kinds must, hence, study their market and find out 
what portion of it they are now reaching and take 
steps to reach a larger fraction of it. They must also 
meet any changed conditions in these markets. 

Another factor that is causing many businesses to 
rest upon their oars is a belief that almost any day 
will see rapid drops in raw material and commodity 
prices. Yet when the European war broke out we had 
just about recovered from the abnormal conditions 
resulting from our Civil War. Conditions after our 
Civil War were more favorable to a rapid falling of 
prices than they are at the present time. It will be 
some time before we return to pre-war prices and 
wages. This has been well pointed out by Mr. F. T. 
Miller, director of the Division of Public Works and 
Construction Development, United States Department 
of Labor. After reminding us that we have about 
half the gold in the world and that the war is over, 
ke points out that there seems to be a general belief 
that prices will drop and that it 1s creating a harmful 
psychological condition in business. If we had our 
two million soldiers home again, if we had received 
our normal influx of immigrants during the war, if all 
peace adjustments had been made and if all were 
working under normal conditions, if we had three to 
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five billion dollars’ worth of dwellings and apartments 
which we are short, if all of us were working steadily 
and if we were not forced to send large portions of 
many commodities abroad, Mr. Miller says prices 
might be the same as in pre-war times. These condi- 
tions have not been realized and will not be realized 
for some time. Prices that have dropped—such as the 
recent reduction in iron and steel products—have, as 
a rule, been due to special conditions or represent a 
sacrifice upon the part of some interests in order to 
promote business optimism. But the inertia of eco- 
nomic events is a continuing force. We must all take 
conditions as they are, familiarize ourselves with them 
and act accordingly. We cannot sit back twiddling 
our thumbs and looking at them with the vain hope 
that some mysterious force will change them back to 
their pre-war nature. 

This is a period of readjustment to normal good 
peace conditions and as such 1s a period that will wit- 
ness the transition of many businesses from one line 
of endeavor to another line of endeavor and the 
launching of many new enterprises. It is, hence, a 
period that is not without its dangers to long-estab- 
lished businesses. Many of these were unable to sup- 
ply their customers’ wants during the war and these 
customers were forced to turn to one’s competitors. 
These customers have, hence, formed new buying 
habits which are none too easy to break even at the 
present time in many cases. If they are not regained 
at this time, they will buy of one’s competitors or 
from newly launched concerns, thus making it still 
more difficult to regain them at a later date. Firms 
that are progressive and optimistic enough to turn 
from a war-time endeavor to a peace-time product at 
this time, as well as newly launched concerns, will do 
all in their power to capture one’s previous markets 
by intensive selling and advertising methods at this 
time. Psychological hard times will never reach or 
halt, them. They will adjust themselves to present 
conditions and go after business actively on this basis. 
The long established concern that will not recognize 
present conditions and adjust itself accordingly and 
that will let itself be influenced by every psychological 
wave that gives an excuse for inactivity, will soon find 
itself in the position of poor Rip Van Winkle when he 
awoke from his long slumber. Even poor Rip’s dog 
didn’t recognize him. Even the most loyal customers 
won't recognize such a firm that has failed to meet its 
obligations to its customers and to business in general 
during this readjustment period. It is a very easy 
matter to lose one’s identity as the buying public is 
prone to forget. 


Higher Fares for Street Railways 


HAT the street railway systems in the country 
are in need of financial assistance cannot be 
controverted. The decline in the monetary 

value of the nickel, a decline of 40% during the past 
two years, has placed these-systems dn a position in 
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which they are compelled to pay largely increased 
operating and maintenance charges from income in- 
adequate to meet these charges. No industrial organ- 
ization can exist long under such conditions. Since 
financial distress of urban railways is always con- 
tagious to all industries and activities in their localities, 
public service commissions, municipalities and legis- 
latures should make concerted effort to prevent such 
distress by providing for increased fares or for munici- 
pal subsidies. 

Some light is thrown on the municipal railway 
situation by the action taken by the City Club of New 
York on March 29. A memorandum sent to the 
New York Legislature contained, among other things, 
the following paragraph. 

“The choice between these alternatives (higher 
fares and municipal subsidies) obviously, is a question 
of municipał policy under the circumstances applicable 
to each individual city. The problem of street railway 
service and finance has become so acute that it is 
beyond the power of private corporations to solve it 
without more effective co-operation than the munici- 
palities are in a position to give under existing laws. 
We cannot tolerate a breakdown of transit service. 
We cannot expect to get the adequate and efficient 
service essential to municipal development without 
paying for it, either through fares or through taxation. 
From the financial standpoint, the situation has become 
so difficult for the private companies that the expense 
of securing capital needed for additions and exten- 
sions is almost prohibitive.” 

The public must be brought quickly to realize that 
provision for higher fares or for subsidies is necessary 
to continued service. The allowance of higher fares, 
which is the most expeditious means of relief, is also 


the most nearly equitable. 


Japan’s Electrical Industries 


APAN’S electrical industry was given a developing 

incentive due the fuel situation and unprecedented 

industrial expansion during the last few years re- 
sulting from the World War. At the end of 1918 the 
use of electrical power was estimated to be saving 
176,319,800 gallons of petroleum and 4,000,000 tons of 
coal per annum. 

In light and power plants, $183,688,687 had been 
invested by the end of 1918; $21,793,408 in electric 
tramways, and $165,998,245 in plants both for supply- 
ing power and light and operating tramways. The 
total amount of capital invested amounted to $371,- 
480,340, a gain of $32,160,727 over the close of 1917. 
The investment in this comparatively new line is, says 
the official report, bigger than that in mining, which 
stood at $119,640,000 at the end of last year. It even 
threatens to rival the investment in railways, which is 
$548,350,000. 

The above figures, excerpts from the Japan Adver- 
tiser, and appearing in the March 21 issue of Com- 
merce Reports, emphasize the rapid awakening of 
Japan as an industrial nation and as a user of elec- 
tricity. Further, the figures indicate that Japan offers 
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a big opportunity as a purchaser of electrical appa- 
ratus. To what extent the market existing and await- 
ing development affords an opportunity to American 
enterprise and initiative depends upon many factors, 
of which the two most important are perhaps enter- 
prise and initiative. The market is there for both 
apparatus and for utility promotion. 


Forcing Electification of Coal Mines 


WEEPING concessions, the seven-hour day for 
S two years and the six-hour day thereafter, and 
a radical wage increase are some of the conces- 
sions that appear to be about to be granted to British 
coal miners. 

The cost of labor is a big item in the cost of coal. 
British miners have far lower productive capacity 
compared to American miners, a fact tending to make 
the labor cost a still further drawback in economic 
competition in the world trade. While American 
mines are not as yet operated electrically to the extent 
that they might be, at the same time they are far in 
advance of Pritish coal mines. If the British miners 
are to have a seven and eventually a six-hour working 
day, if fuel costs are not to become a serious factor 
in the economic and industrial growth of the country, 
the use of labor-saving apparatus and mechanical 
effort in place of manual labor—which means nine 
electrification in nine cases out of ten—must come 
«pace. We may look for the electrification of Britain's 
coal mines to make quite rapid headway, therefore. 


The Victory Loan 


ICTORY with glory was achieved through our 
V participation in the World War. It was attained 

at a terrible price in life, blood and treasure. 
When we joined in the war we were entirely unpre- 
pared and it was expected that not until the spring of 
this year would we be able to take so effective a part 
in the conflict as to bring it to a successful close. By 
accelerating our preparations, however, and making 
all arrangements on a very large scale, we were 
cnabled to throw a big, vigorous, young army into the 
fight just at the critical period of the enemy's most 
desperate attack. Thus, imminent defeat was turned 
into victory, the war's end was shortened by pos- 
sibly a year and perhaps hundreds of thousands of 
lives of our men alone, not to mention greater num- 
bers of our Allies, were saved. 

To do this has cost our Government many billions 
of dollars, but it was well worth the price. Uncle 
Sam has had up to the present time to spend much 
larger sums than were at his disposal. Therefore, he 
is asking all his loyal citizens and friendly alien resi- 
dents to participate in the Fifth Liberty Loan—the 
Victory Liberty Loan. Between April 21 and May 10 
we will have an opportunity to take care of all these 
urgent war obhgations and clear the financial decks 
for the needs of normal business. Let's Finish the Job. 


April 12, 1919. 
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Bureau to Educate Retail Electrical Dealers — American 
Welding Society Holds Meeting — Seattle Traction Sale 


THE 1919 VICTORY CONVENTION OF 
THE N. E. L. A. 


From the Curent Issue of the National Electric Light 
Association Bulletin. 


HE coming convention in May is to be a 
Victory Convention. Not alone will it 
celebrate the National victory, which be- 

longs to all patriotic Americans, but also that 
large share of glory which belongs to the elec- 
trical industry for its contribution in brains and 
effort to that end. 

At our entrance into the World War the im- 
portance of electricity and electric power was 
immediately recognized, and all engaged in that 
line of endeavor were not found wanting in their 
ready response to the call made upon them. 
Through the agency of the National Committee 
on Gas and Electric Service, formed in May, 
1917, with John W. Lieb, then president of the 
National Electric Light Association, as chair- 
man, ably supported by George W. Elliott, as 
secretary, with an ofhce in Washington, there 
was rendered to the Government the full support 
and co-operation of the gas industry, as well as 
of the electric central-station industry of the 
entire country. 

With the return to peace times, new prob- 
lems and conditions have to be dealt with, these 
naturally resulting from the increased scope and 
extent of the activities brought about by the 
phenomenal growth during the unusual times 
through which we have just passed. Thus this 
convention will mark a new start for the elec- 
trical industry towards still greater achieve- 
ments. 

It is, therefore, hoped that the attendance 
will be large and representative; that not only 
will all of the member companies be represented 
by their responsible executives, but that it will 
also be found expedient to have a large number 
of men from their organizations in attendance, 
as there is so much of importance to be dis- 
cussed that is of interest to all. 

President Wells has promised a program that 
will be both broad and comprehensive, details 
and particulars of which will be printed in full 
in the April issue of the Bulletin. In the mean- 
time each member will receive a copy of the con- 
vention circular, giving particulars as to regis- 
tration, transportation and hotel accommoda- 
tions. The exhibition, for which plans are prac- 
tically completed, will be of proportions seldom 
equalled and probably not heretofore exceeded 
by similar displays of electrical apparatus and 
devices. 


BUREAU OF EDUCATION AND RESEARCH 
TO STIMULATE SALE OF ELECTRICAL 
MERCHANDISE. 


National Association of Electrical Contractors and 
Dealers Creates Bureau to Collect Information 
for and to Educate Retail Electrical Dealers. 


An innovation of great interest to the electrical 
industry is being undertaken by the National Associa- 
tion of Electrical Contractors and Dealers through the 
creation of a bureau for the collection and compilation 
of data and statistics to show what is needed to in- 
crease the retail distribution of electrical merchandise 
and place it on a more efficient basis, and to place this 
information before those in the industry in the various 
localities of the country, thus enabling them through 
local co-operation to bring about the desired results. 

A special committee has been put in charge of the 
organization of this Bureau of Education and Re- 
search consisting of: W. Creighton Peet, of Peet & 
Powers, New York City, chairman of the National 
Association; M. Edwin Arnold, of M. E. Arnold & 
Co., Philadelphia, chairman of the National Member- 
ship Committee; A. Penn Denton, of the Economy 
Electric Construction Co., Kansas City, Mo. 

The formal announcement of the new bureau has 
bcen issued by W. H. Morton, general manager of the 
Association, in substantially as follows: 


Objects —To collect from all sources information rela- 
tive to the best methods of improving and increasing retail 
distribution. 

To place this information before the industry in various 
localities, and through local effort to urge all those now 
engaged in the retailing of electrical material to increase 
their efforts and to conduct their business along economical 
and efhcient lines, and to especially endeavor to get con- 
tractor-dealers who are not retailing to develop this branch 
of the business, to the end that retail distribution will be 
increased and the contractor-dealer will be placed on a more 
stable basis. 

To give retailers, through printed matter and personal 
visits, the information which they evidently need to enable 
them to conduct their business on recognized business lines. 

Method of Operation—The work of the Bureau is to 
be carried out by obtaining in the various localities through- 
out the country co-operation between the manufacturers, 
jobbers, central stations, and retailers, so that all branches 
will be working together to increase the retail distribution 
of electrical material. 

The preparatory work is to be done through suitable 
printed matter, laying out the aims and objects of the work, 
and what is necessary to accomplish the results. 

This to be followed by personal field work done in the 
various localities, which primarily will be for the purpose of 
getting together the parties interested and directing their 
efforts toward the results desired, so that all sections of the 
country will be working to accomplish the same end. 

The foregoing work is to be supplemented by a series 
of lectures on the following subjects, each lecture being 
written by specialists in the line treated, such as: Manage- 
ment, selling, accounting, estimating and installing. 

These lectures will be prepared complete by the Bureau 
in such form that they can be furnished to any locality, but 
the entire arrangement for and delivery ofthe lectures to 
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be under local supervision and at properly advertised open 


meetings. 

The recent lectures on cost acounting and estimating 
have demonstrated the need and value of such lectures. 

Where the circumstances do not warrant the delivering 
of the lectures, the subject matter will be furnished in printed 
form to the retailers in such territory. 

Field Work.—The work of the neld men for the Bureau 
will consist of calling on the various interests in the elec- 
trical industry in the different localities for the purpose of 
getting them to work together on a board co-operative plan 
to improve the distribution of electrical material in their 
territory. 

The field men will also be prepared to show the retailer 
when requested, how to improve his store; how to improve 
his business methods along economic lines; how to install 
and carry on proper cost accounting and bookkeeping sys- 
tems; and to take up any subject on which assistance is 
requested. 

Financing.—W hile it is felt to be necessary that this 
work be carried on by the retailers’ organization, it is recog- 
nized that the retailers are not in a position to finance this 
educational work at the present time unaided, and for this 
reason financial support is asked from manufacturers, job- 
bers, central stations, and others interested in obtaining the 
results outlined. 

As subscribers will be directly benefited by the increased 
sale of resale material and current-consuming devices which 
will be produced by the work of the Bureau, they are asked 
to subscribe on a yearly basis. a sum approximately equal 
to 25 cents on each $1000 worth of sales of such resale 
material, or in the cases of the central station, the sale of 
current, with a minimum subscription of $50 per year, and 
a maximum subscription of $10,000 per vear; excluding 
sales of material for export and any sales to governmental 
or state departments. The amount of the individual sub- 
scriptions will not be made public. 

The money contributed to the support of the Bureau 
will he expended by and through the National Association 
of Electrical Contractors and Dealers with the understand- 
ing that part of the expenditures will be for general work 
covering the entire country, and part will be on special work 
in the different localities in proportion to their numerical 
membership in the National Association; resulting in each 


locality receiving benefits from the working proportion to 
the activity and interest shown by those concerned in the 
industry in such locality. 


Privileges and Responsibilities of Subscribers —Alt sub- 
scribers to the Bureau of Education and Research will be 
accorded all the privileges of associate members of the 
National Association of Electrical Contractors and Dealers: 
that is. the right to attend mectings and participate in all 
discussions and to receive data and information, it being 
distinctly understood that subscribers exercising any or all 
of these privileges do not in any way take on the character- 
istics of membership or assume any liability for any of the 
acts of the Association. 

A list of subscribers, without naming amount subscribed, 
will be distributed. and the representatives of subscribers 
will be welcomed at all meetings of the National Association 
or of anv of its branches. 

© Advisory Committee.—There will be an Advisory Com- 
mittee consisting of representatives from each branch of 
the electrical industry: namely the manufacturers, the cen- 
tral stations, the jobbers, the engineers, and the electrical 
press, to be selected through consultation with the subscribers 
from each branch. Matters of policy will be passed on by 
this Advisory Committee before being finally acted on by 
the managing committee. 

Management.—The management of the Bureau will be 
under the direct control of a committee of three members 
of the National Association of Electrical Contractors and 
Dealers, the national chairman being a member and the 
chairman of this committee. 

Results to Be Obtained. —ITt will be seen that the work 
of the Bureau is primarily devoted to the education of the 
contractor and retailer, so that they will appreciate the 
importance of actively increasing the retail distribution of 
all kinds of electrical materials, and improving their business 
methods. 

The work will further result in the stabilizing of the 
contracting business of the country by inducing contractors 
to operate retail stores requiring a fixed permanent invest- 
ment in their business. 

The increase in the number of retail stores, the educa- 
tion of the retailer to properly handle appliances, and the 


increase of suitable wiring for the use of appliances must’ 


of necessity increase the sales of materials, and through the 
sale of current-consuming devices increase largely the use 
ot current. 
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Use of Funds.—It should be especially noted that the 
funds of the Bureau are not to be applied to regular work 
of the National Association (which in the year 1918 cost 
approximately $35,000, and is on a self-sustaining basis); 
the benefit to the National Association arises from the 
improvement in the general business conditions of the elec- 
trical contractor-dealer, and the increase in membership, 
which will tend of itself to improve, increase, and stabilize 
distribution. 


AMERICAN WELDING SOCIETY HOLDS 
FIRST MEETING. 


Officers Elected and Constitution and By-Laws Adopted 
by Enthusiastic Society. 


The first meeting of the American Welding Society 
was held on March 28. 1919, at the Engineering Soci- 
cties Building, 33 West 39th Street, New York, and 
the constitution and by-laws were adopted as recom- 
mended by the Organization Committee. 

The following officers were elected: President. 
C. A. Adams, Cambridge, Mass.: vice-president (for 
1 vear), J. M. Morehead, New York; vice-president 
(for 2 vears), G. L. Brunner, Utica. 

Directors for r year: W. M. Beard, New York: 
= H. Roberts, New York; M. M. Smith, New York: 

a D. Lovekin, Philadelphia; Alexander Churchward. 
New York: W. H. Patterson, Pittsburgh: Walter J. 
Jones, Philadelphia; C. A. McCune, New York. 

Directors for 2 years: R. R. Browning, New York; 
A. S. Kinsey. Jersey City; Victor Mauck, Con- 
shohocken; E. L. Hirt. South Bethlehem; J. F. Lin- 
coln, Cleveland; H. M. Hobart, Schenectady; D. C. 
Alexander, New York; H. R. Swartley, Jr., Jersey 
City. 

Directors for 3 vears: L. H. Davis, New York: 
Ie. L. Mills, New York: D. B. Rushmore, Schenec- 
tady: James Burke, Erie: D. H. Wilson, Jr.. New 
York; Hermann Lemp, Erie; C. J. Nyquist, Chicago; 
Alexander Jenkins, Baltimore. 

It was voted that the charter should be held open 
for ten days and that those applying for membership 
in the American Welding Societv before April & 
should be considered charter members. 

At a meeting of the directors in the afternoon, 
W. E. Symons was appointed treasurer and H. C. 
Forbes, secretary. 

This Society will merge the Welding Committee 
of the Emergency Fleet Corporation, and the National 
Welding Council, and will include others who may be 
interested. It is the purpose of the Society to become 
a disinterested and dependable source of information 
on welding, not only for the benefit of the manufac- 
turers of welding apparatus and supplies, but also to 
aid those who use welding in their production and 
those who purchase welded goods. The Society will 
give greater stability to welding by standardizing weld- 
ing processes and thus make its economies available 
ina wider held of industry. 


SEATTLE RAILWAYS TAKEN OVER BY 
CITY. 


A. W. Lecnard of Puget Sound Company Predicts Better 
Operating Conditions. 


The purchase by the city of Seattle of the street- 
railway system of the Puget Sound Traction, Light & 
Power Co. was consummated March 31. by the formal 
transfer of the property, and at midnight of that 
Murphine, superintendent of public 
utilities, assumed control forthe, city. At that hour 
1200 conductors and motermen> and 6co other em- 
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ploves automatically passed from the payroll of the 
traction company to that of city. As has been stated 
before in these columns, the deal involved the trans- 
fer of 206 miles of track, 600 cars, several car barns, 
repair shops, warehouses and supplies, as well as 
real estate. 

On recommendation of Superintendent Murphine, 
the City Council passed an ordinance adopting a wage 
scale for conductors and motormen, which allows 
$4.25 per day for the first six months, $4.50 for the 
second six months, and $4.75 per day thereafter. 

The operating organization of the Traction Com- 
pany, from Superintendent Henderson down, was 
taken over by the citv practically undisturbed. 

A. W. Leonard, president of the Puget Sound 
Traction, Light & Power Co., after the transaction 
had been closed and the property transferred, made a 
statement from which the following is taken: 

“The city can do many things for the car lines 
that no private company could do, and which it could 
not very well do, perhaps, with the lines under private 
management. It can lower costs of operation by free- 
ing itself from burdensome taxation. It can borrow 
money for extensions and development on better terms 
and at lower rates of interest than the company could 
with so manv of its franchises approaching the time 
of expiration. It can pay dividends to its stockholders 
—the public—in service instead of anoney. It can 
reduce the cost of accidents and some of the costs of 
accounting and legal service through the co-operation 
of the other city departments. It can greatly facilitate 
operation by securing the co-operation of the street 
and police departments in the regulation of trafhe. 
The city can eliminate unfair competition and adopt 
practices, like the skip stop, which will effect very 
material savings. 

“Every fair-minded person realizes that the Puget 
Sound Traction, Light & Power Co. has always given 
the best service it could under the circumstances, and 
that it has done much for the city of inestimable value 
by its liberal policy of providing lines and extensions 
to outlying districts which have given Seattle one of 
the finest suburban developments to be found any- 
where in the United States and which have made it 
freer from tenement house congestion than any other 
American city of its size or larger. The company 
made many extensions that proved to be a greater 
asset to the public than to itself. That no long exten- 
sions to the street railway system were made in the 
past few years was due to conditions over which the 
company had no control. We have seen the need, 
but the financial situation has not been such as to 
enable us to make further investments in the street 
railway property. In this respect the city will find 
that it has benefited itself by taking over our street 
Trailways. Before any extensions are made, however. 
a very careful study should be made to determine the 
financial results to be obtained by the additional ex- 
penditure required. | 

“The growing needs of a utility like a street rail- 
Way system in a growing and expanding community 
like Seattle require constant supplies of new money. 
It is here that Seattle makes its greatest saving. Fran- 
chise obsolesence with us—that is expiring franchises 
—and the consequent uncertainty of the future com- 
pelled us to pay very much higher rates for money 
than the city will have to pay now that that uncertainty 
has been removed. The life of a franchise will no 
longer be a factor and the city will be able to obtain 
all the development funds it needs at the very lowest 
going rate. 
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“The responsibility resting on the man who has 
charge of the system is a heavy one and should have 
the co-operation of every city official.” 


PROGRAM OF FOREIGN TRADE CON- 
VENTION. 


Meeting to Be Held in Chicago April 24-26 Has Ambitious 
Program. 


The forthcoming convention in Chicago will be the 
sixth held by the National Foreign Trade Council. 
The interests of every section of the country will be 
represented and the speakers will come from most of 
the important industries. America’s need of foreign 
trade and the way to increase it and develop it upon 
sound, progressive and aggressive basis are the aims 
of the Council. 

Part of the program is now made up and contains 
the names of many prominent business men who are 
to speak upon important subjects. F. I. Kent, vice- 
president, Bankers’ Trust Co., will speak on “Amert- 
ca’s Financial Equipment for Foreign Trade”; Hugh 
Fravne, War Industries Board, will discuss “Interest 
of Labor in Foreign Trade”; William Pigott, presi- 
dent, Seattle Car & Foundry Co., will talk on “The 
Element of Labor Costs in American Exports,” while 
Edward Prizer, president. Vacuum Oil Co., will de- 
liver an address unon “The Effect of Increased Pro- 
ductive Capacity Upon Our Foreign Trade.” 

Post-war problems of foreign trade will receive 
consideration by the Hon. W. S. Culhertson, U. S. 
Tariff Commission, who will advocate “A Bargaining 
Tariff" to prevent discrimination avainst American 
goods in foreign markets. Hon. John M. Parker will 
epeak on “The Mississippi Valley and Foreign Trade,” 
and “Stabilizing Fffect on American Industry of a 
Definite Foreign Trade Policy” will be the theme of 
J W. Hook. president, Allied Machinery Co. of 
America. Other important and timely subjects will be 
“Effect of the Restoration of Peace Upon European 
Trade Conditions,” “The Worlds Merchant Fleets 
Today.” “Future of the American Merchant Marine 
on the Pacific.” “Relation of Law to the Successful 
Development of Our Merchant Marine” and the “Re- 
lation of Inland Waterways to Foreign Trade,” 
“Meaning of Foreign Trade to the Middle West.” 
“An American Maritime Policy,” “Relation of Diplo- 
macy to Foreign Trade” and “The Future of Our 
Foreign Trade.” 

An especially vigorous effort is being made this 
vear to build up an efficient trade advisor service. It 
is realized that the delegates to the convention will 
want definite facts on a variety of practical problems. 
To supply these data, the services of a large number of 
Government experts and experienced business men 
have been obtained. If delegates will send the ques- 
tions on which they wish to receive definite informa- 
tion to the secretary of the National Foreign Trade 
Council, he will see that advisors are in attendance 
who can supply the desired information. It is ex- 
pected that this advisor service will prove to be one 
of the features of the convention. 


FLECTRIC FURNACE ASSOCIATION HOLDS 
MEETING TO FURTHER ORGANIZATION. 
On April 2 a meeting of the newly formed Elec- 


tric Furnace Association was held at the Chemists’ 
Club, so East 41st Street. New York City. at the call 


-of President Acheson Simth sand darge number were 
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present. Reports of the various standing committees 
were made, and a tentative draft of the constitution 
and by-laws submitted. Resolutions were passed 
adopting the constitution as drawn for a temporary 
period until the new membership committee, which 1s 
to be created at once, can secure a representative list 
of members from the various industries interested in 
the work of the association. After such membership 
is formed, the draft of the constitution will again be 
considered and accepted in final form by the mem- 
bership. 

An aggressive campaign for membership will be 
undertaken at once, and all manufacturers of electric 
furnaces, electric-furnace supplies, power companies, 
manufacturers of electric steel, electric brass and other 
electric-furnace products, designers, inventors of fur- 
naces, etc., will be invited to become members. An 
early meeting of the board of directors of the asso- 
ciation will be held to go into further details. 


NATION’S GEAR MAKERS TO MEET AT 
CLEVELAND. 


President F. W. Sinram of the American Gear 
Manufacturers’ Association announces that their an- 
ual convention will be held at the Hotel Statler, 
Cleveland, Ohio, April 14, 15 and 16. 

The organization includes in its membership rep- 
resentative companies engaged in making gears in the 
United States and Canada and promises to be of 
unusual interest to the manufacturing world. For 
some years past the American Gear Manufacturers’ 
Association has been striving earnestly to affect an 
organization that would develop definite means for 
standardizing their products. The coming convention 
will center its attention on this problem. 

Papers will be presented as follows: 

(1) “Gear Steels,” by Dr. Parker of the Carpenter 
Steel Co. . 

(2) “Proper Sizes and Materials for Gears.” 

(3) “Worms and Worm Wheels,” by a repre- 
sentative of the Timken-Detroit Axle Co. l 

Officers of the association are: 

President, F. W. Sinram, of the Van Dorn & 
Dutton Co., Cleveland, Ohio. 

Vice-president, H. E. Eberhardt, of the Newark 
Gear Cutting Machine Co., Newark, N. J. 

Secretary, Frank D. Hamlin, of the Earle Gear & 
Machine Co., Philadelphia, Pa. 

Treasurer, Frank Horsburgh, of the se & 
Scott Co., Cleveland, Ohio. 


COLONEL JUNKERSFELD TENDERED 
FAREWELL DINNER BY CHICAGO 
FRIENDS. 


On Saturday evening, April 5, about 200 friends of 
Col. Peter Junkersfeld, assistant to the vice-presi- 
dent of the Commonwealth Edison Co., held a dinner 
in his honor at the Chicago Athletic Association. The 
occasion which prompted this affair was the departure 
of Colonel Junkersfeld from the Edison company 
after nearly 2.4 vears of service to join the organiza- 
tion of Stone & Webster, Boston, Mass., as engineer- 
ing manager. Colonel Junkersfeld recently received 
his discharge from the Construction Department of 
the Army where he was very active during the period 
of the war. 

During the course of the banquet, which was pre- 


sided over by Louis A. Ferguson, vice-president of’ 
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the Edison company, several of those present paid 
glowing tributes to Colonel Junkersfeld. Among these 
were Lritton I. Budd, president of the Chicago elevated 
roads, R. F. Schuchardt, electrical engineer of the 
Edison company, and W. L. Abbott, its chief operating 
engineer. After briefly reviewing “Our Pete's” con- 
nection and activities with the Edison company, Mr. 
Abbott presented him with a gold watch as a token 
of esteem from those present. In his reply, Colonel 
Junkersfeld thanked those present for their appreci- 
ation and gift. 


LIGHTING FROM CONCEALED SOURCES 
EXPLAINED TO ENGINEERS.. 


At a recent meeting of the Springfield Engineers’ 
Club, Springfield, Ill., J. L. Stair, chief engineer of 
the National X-ray Reflector Co., Chicago, gave an 
illustrated talk on “The Art of Lighting.” The meet- 
ing was attended not only by members of the club but 
also by architects of the city. After a general dis- 
cussion of the various aspects of modern lighting, 
special emphasis was placed upon illumination of in- 
teriors without the use of ceiling fixtures, as one of 
the latest developments in lighting. 

In this system, all hanging ceiling fixtures are abol- 
ished and lights are placed in coves, on brackets 
extending from pillars or sunk in wall pockets. These 
methods are being applied extensively in churches, 
banks, stores and other interiors where indirect illum- 
ination is wanted and where hanging fixtures would 
be out of place or for particular reasons can not be 
employed. This system is applied in the home in the 
form of indirect lighting portable lamps. The princi- 
pal talk of the evening was illustrated by a large num- 
ber of lantern slides, supplemented by a demonstra- 
tion in color lighting, and was followed by an explana- 
tion in simple terms of how light is measured. 


REDUCING THIEVING FROM PREPAY 
METERS. 


The Georgia Railway & Power Co. has overcome 
financial losses due to the robbery from prepayment 
meters in vacant houses on its system by assigning 
special men to the work of emergency collecting the 
deposits in prepay meters. Men are assigned to the 
special work of collecting the deposits from vacated 
prepay meters within a very few hours of the time the 
tenant informs the company they are vacating the 
premises. Usually the deposits are taken out the day 
before the outgoing tenants leave. Formerly 48 hours’ 
notice was required by the company. Now one hour's 
notice suffices. The company finds that by this means 
it saves money and considerable trouble as well. 


MR. STICKNEY DISCUSSES INDUSTRIAL 
LIGHTING CODES. 


On April 11 a joint meeting of the American Insti- 
tute of Electrical’ Engineers and the Illuminating 
Engineering Society was held in the Engineering So- 
cieties Building, New York City, at which George H. 
Stickney presented a paper on “Present Status of 
Industrial Lighting Codes.” A report of this meeting 
will be given in our next issue. 

For the benefit of engineers and state authorities 
in the Central West, Mr. Stickney will present the 
same paper at a joint meeting of the Chicago sections 
of the A. I. E. E. and_I. E. S. to be held in the rooms 
of the Western, Society \of)(Engineers, Monadnock 
Block, Chicago, on the evening of April 17. 
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Brooklyn Edison’s House-Wiring Campaign—New York. 
EdisonGreets Returning Troops—Large FederalCotton Mill 


NEW HOUSE-WIRING CAMPAIGN UNDER 
WAY IN BROOKLYN. 


Plan for Electrifying Old Houses Under Way. 


Beginning April 1 the Brooklyn Edison Co. re- 
sumed its house-wiring campaigns on already-built 
houses in Brooklyn, N. Y. 

The Brooklyn plan of electrifying old houses has 
worked out most successfully in the past, securing for 
the central station many thousands of residences along 
its existing mains. 

The rejuvenated plan presents a schedule of prices 
for the wiring of one room, one floor or the entire 
house, and includes fixtures, glassware and Mazda 
lamps. A very liberal partial-payment feature is of- 
fered, with payments as low as $2 a month, extending 
over a period of 12 months, if desired. 

A new set of fixtures of the Adam design has been 
selected which it is expected will make the Brooklyn 
Edison plan more attractive and salable than ever 
before. 

The soliciting for this class of business is done 
entirely by the Edison salesman, but the actual work 


of installation is performed by the electrical contractor 
designated by the customer. 

This method of awarding contracts has worked 
out most satisfactorily to all concerned and all the 
Brooklyn contractors have again signified their desire 
to co-operate with the company in the same manner 
as heretofore. 

The features of the new plan are fully explained 
in a new booklet entitled the “New Edison Wiring 
Plan,” which shows cuts of the fixtures and gives the 
detail of the cost of wiring and the partial-payment 
offers. 

The following schedule gives the prices adopted 
and are for single apartments and residences along the 
commercial mains of the company: 

No. t, Kitchen.—Ceiling outlet with one-light fix- 
ture, pull-chain socket, 50-watt tungsten lamp, shade 
and a baseboard or side-wall flush receptacle, located 
in kitchen on the first floor, $21.45. 

No. 2, Cetlar—Ceiling receptacle with 50-watt 
tungsten lamp located in cellar near heating apparatus 
operated by a flush switch at head of cellar stairs, 
$11.90. 

No. 3, Dining Room.—Ceiling outlet with three- 


Types of Fixtures Used In Brooklyn House-Wiring, Campaign. 
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light shower fixtures, center switch control, shades and 
§0-watt tungsten lamps, $17.80. (No. 3a— lf com- 
bination bowl and shower fixture is desired instead, 
add $2. 75. ) ; 

No. 4, Parlor.—Ceiling outlet with 
shower fixture, center-switch control, shades 
watt tungsten lamps, $16.90. 

No. 5, Library.—Ceiling outlet with 15-in. bow! 
fixture, two lamp sockets, and 50-watt tungsten lamps 
operated by a center control switch, $17. 

No. 6, Main Hall.—Ceiling outlet in hall with one- 
light chain fixture, pull-chain control, shade and 50- 
watt tungsten lamp, $12.00. (If wall bracket is de- 
sired instead. deduct $3.15.) 

No. 7, Bedroom.—Ceiling outlet with two-light 
shower fixture, center-switch control, shades and 50- 
watt tungsten lamp, $12.50. 

No. 8, Piazza.—Ceiling outlet on piazza with ceiling 
fixture, 50-watt tungsten lamp and ball shade, switch 
located in ha l, $15. 

No. 9, Pathroom.—--Side-wall outlet, 
~nickel-plated fixture, pull-chain socket, shade 
watt tungsten lamp, $8.45. 

No. 10, Pantry.—Side-wall outlet, one-light bracket 
fixture with pull-chain socket, shade and 50-watt tung- 
sten lamp, $8.30. 

No. 11, China Closet.—Side-wall outlet, one-light 
bracket fixture with pull-chain socket, shade and 5c- 
watt tungsten lamp, 8.30. 

No. 12. Al Other Qutlets.—Cther hehting outlets. 
one-light bracket fixture, pull-chain socket, shade and 
50-watt tungsten lamp, S8.30. 

No. 13.— Two three-way switches for controlling 
hall light from upper and lower floors, $15.85 

No, 14.—Paseboard, wall and ceiling receptacles. 
cach $7.15. 

Ko. I 5.— Floor receptacles, SO).90. 

No. 16.—Hell-ringing transformers for alternating 
current only (this device does away with all trouble 
and expense of dry and wet batteries), St.go. 
No. 17.—Single-pole flush wall switches, 
$7.15. | 

No. 18.—For running risers through additional 
floors in houses of more than one family add $7.15 for 
each floor above the first foor. (In this schedule the 
floor above the cellar is considered the first floor.) 

re for fixtures if ee selection is de- 


four-light 
and 50- 


one-light 
and 50- 


each, 


sired: , $2.30; No. <3 $9.20; No. 3a (bowl and 
shower). $11.03; No. 4. S1o. 35: No. 5, $10.45; No. 6, 
$4.90: Ka Pa as. 95: No. 8, $1.15: No. 9, $1.90; Nos. 


10, 11 and 12, each, $1.75. 


NEW YORK EDISON COMPANY GREETS 
THE TWENTY-SEVENTH. 


Compary Uses Newspaper Advertising Space to Greet 
Famous Regiment. 


The progressive poliev actuating the New York 
edison Co.. New York City, leads to the utilizing of 
cvery opportunity to advance the welfare and inter- 
cst of the community, indicating at the same time the 
enterprise and commendable spirit in public affairs 
which pervades the organization. And so, when the 
Twentv-seventh army division wes announced to 
parade in New York on March 25. cosely following 
its return from France, the company used its usual 


daily newspaper space immediately preceding the 
ese” creet the members of this famous armv sec- 
teny! ch dd so much to break the Hindenburg Ene. 


A specimen of the announcements as printed) is 
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shown in the accompanying illustration. This adver- 
tisement, about 634 by 8 in. in size, employs the char- 
acteristic Edison man to novel and interesting 
advantage. The copy is clever and so brief that it can 
be caught at a glance, and with plenty of white space 
to help the display. The entire announcement does 
credit to the advertising department of the company. 
One might say that such an advertisement doesn't 


eo far to sell electric energv—and vet the reverse may 
le true. It makes the reader think of the New York 
Iedison Co.: it makes one appreciate that there is 
something behind the utility company beyond the mere 
promotion of its own interests—that the spirit of 
patriotism is there. These thoughts are builders ot 
vood will and intluence, and most valuable assets for 
the development of sales possibilities. 


—— 


ELECTRICALLY-OPERATED COTTON MILL 
FOR ATLANTA PRISON. 


Federal Convicts Will Make Duck Cloth for Mail Bags 
in Model Mill. 


Cne of the most modern cotton mills in the entire 
South will start operations short!v behind the walls ot 
the federal prison, near Atlanta. Uncle Sam will go 
into the manufacturing business with convict labor to 
make cotton duck cloth for mail bags in time of peace, 
and if war ever comes again to make canvas for the 
army. The mill will be operated with electric power 
supplied by the Georgia Railway & Power Co. 

live hundred looms will be installed. They will be 
operated by 292 1-hp. motors and 208 !'3-hp. motors. 
Vhere will be approximately 74 twister frames with 
[2,000 twister spindles, operated by 74 15-hp. mo- 
tors, making an aggregate connected load in motors 
approximately 1800 hp. The Government will buv 
varn in the open market. 

Prison labor will be utilized in the textile depart- 
went, working eight hours per day. It is expected 
that the present-day requirements of the Government 
“vill not necessitate the working of additional shifts at 


this time. 


The mill building is 470 ft. long by 270 ft. wide. 
of reinforced concrete and of the most up-to-date type 
of construction, Thedatest approved method of dav- 
light dluminatiorgoemploved, eo 
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Useful Structural Arrangement—Paralleling Regulator Pre- 
caution—Transformer Load Record—Metal for Slip Rings 


PROTRUDING REINFORCING USED FOR 
HOISTING PURPOSES. 


Simple Expedient Offers Many Advantages for Rapid 
Lifting. 


The accompanying illustration shows a simple ex- 
pedient adopted by the Northern States Power Co. in 
one of their new stations. The innovation aims to 
permit fairly heavy objects to be lifted easily without 
the expense of having had a crane installed. 

In many cases, for example, on the chamber con- 
taining the mechanisms of large circuit breakers, it is 
occasionally necessary to move a switch mechanism 
to make repairs or an inspection, but in the ordinary 
way a mechanism once installed may be expected to 
remain undisturbed until some radical change occurs. 
Where much lifting is to be done a traveling crane is 
justified. Where such lifting will be only sporadic 
and unlikely, the investment in a crane is not justified 


Use of Reinforcing Steel Bar for Hoisting Purposes. 


because of the expense. In these cases anything that 
tends to simplify moving equipment and reduce the 
time of doing it is worthwhile when its cost is low. 
The accompanying illustration shows a method em- 
ploved by this middle-west company to enable their 
construction gang to readily handle the mechanisms 
of the large circuit breakers in the switch gallery. 
When the switch house was built an additional rein- 
forcing rod was installed, as shown. The section of 
the rod protruding through the ceiling enables the 
block and tackle to be hitched to it, simplifying lifting. 
This same method could be used, somewhat modihed, 
for lifting transformers and similar apparatus that 
requires being lifted for inspection and repair. 


PRECAUTION IN PARALLELING INDUC- 
TION FEEDER REGULATORS. 


Checking Rotor Position Against Voltmeter Indication 
Advocated. 


By M. S. ACRES. 


In densely populated territories where circuits 
overlap to some extent, it is customary to install emer- 


gency ties to permit paralleling circuits, and cutting _ 


over a circuit to some other circuit in the same station 
or even a different station. For making station re- 
pairs it is also a practice of some companies to inter- 
change feeders and feeder regulators, carrying two 
circuits on one set of regulators or using a spare set 
of regulators while inspecting or repairing those that 
are normally employed with a circuit. 


In carrying out the switching involved in the above, 
that 1s in paralleling two induction regulators until the 
load can he transferred from the one to the other, cer- 
tain precautions must be observed, because failure to 
observe them may result in deranged service and dam- 
aged apparatus. 

In paralleling regulators, the all-important thing to 
bear in mind, presuming, of course, that the two cir- 
cuits are in synchronism and in phase, is that there 
exist equality of voltage. That is to say, if paralleling 
two regulators in the same station, their rotors must 
be in the same relative position so that the voltages 
on the line or regulated side are the same. This mat- 
ter is not so important where tieing-in two circuits 
through different stations or over long feeder lengths, 
since line drop between the two regulators tends to 
prevent heavy current rush. 

Equality of voltage is usually judged by checking 
the voltage on the line side of the regulators. And 
when the voltmeters indicate the same voltage, the 
regulators are paralleled. This method is open to 
criticism, however, because station voltmeters may 
sonictimes give a wrong indication on account of the 
calibration of one or of both mstruments being “off” 
due to sticking, bent pointer and similar causes of 
error. Using the voltmeters to give a rough indication 
as to the line voltage is satisfactory, but a station 
operator should check up the indications of his instru- 
ments by noting the relative position of the regulator 
rotors. This can easily be done by looking at the 
position of the quadrants. 

In one instance that came to the writers notice. 
a voltmeter had become defective. The operator failed 
to check up the relative position of the rotors of the 
regulators to be paralleled, depending upon the volt- 
meters. The regulators were paralleled when at un- 
equal potential with the result that one regulator was 
wrecked, the regulator cover being broken, the wind- 
ings damaged and the unit made useless until exten- 
sive and expensive repairs had been made. It 1s advis- 
able, therefore, to check up the position of the rotor 
as well as voltmeter readings before paralleling feeder 
regulators. 


DISTRIBUTING TRANSFORMER SERVICE 
RECORD. 


Type of Card Maintained by Toledo Railways & Light 
Company. 


The form of transformer records maintained by a 
central station or distributing company may play an 
important part in deciding upon the service rendered 
as a whole. For example, lack of a sufficiently accu- 
tate transformer record may cause endless trouble 
when it comes to replacing a transformer that has 
failed, if it is necessary to send a man out to the pole 
to find out the type and rating of the unit in trouble. 
Moreover; in,-paralleling wnits)imcthree-phase banks 
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and for single-phase loads, it is important that the 
units have the same voltage ratio, and preferably the 
same relative inductances and resistances, especially 
with low power-factors. 
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Brown in his paper on “Carbon Brushes,” read before 
the L- E-E. 


Many mixings have been tried and doubtless there 


is little to choose between several, but it may be men- 
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REMARKS 


Condemned and Characteristic Test Record—Qn Other Side 
Distributing Transformer Record, Toledo Railways & Light Co., Front View. 


A transformer record should contain not only in- 
formation as to the location of the transformer, its 
size, ratio, service, etc., but also the work orders under 
which they were installed and taken down. Tests to 
determine operating characteristics, whether made be- 


tioned that Admiralty gunmetal (88% copper, 2% 
zinc, 10% tin) has been found excellent in every way. 
Steel is used sometimes for turbo-alternator rings and 
occasionally malleable iron for induction motors 
These metals possess marked disadvantages. Their 


CHARACTERISTIC TEST RECORD 


INSULATION TEST EXCITING CURRENT 


Sec. to Case 
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fore or after installation are also often the means of 
determining the condition of a transformer without 
loss of time. 

The accompanving illustrations show a form of 
transformer record used by the Toledo Railways & 
Light Co. Fig. 1 shows the front side of the record 
card, Fig. 2 the reverse side. Information such as 
reason for burn-outs, breakdowns, grounds, loads. 
etc., as determined from inspection or investigation, 
are recorded under “Remarks.” 


CHOICE OF METAL FOR SLIP RINGS. 


The composition of the material used for the slip 
rings of electrical machinery has an important bearing 
upon the behavior ot the brushes, says P. Hunter- 


EXCITATION LOSS 


Core 


vie eee SOld t0. o a ee eek 
Distributing Transformer Record, Toiedo Railways & Light Co. Back View. 


Copper 


Condition .... .... 2 


thermal conductivity is lower than that of bronze, with 
the result that the heat generated at the contact sur- 
face of the brushes is not so readily conducted away. 
Also, even when clean, the contact drop with iron or 
steel is some 30% greater than with bronze. The 
rings tarnish very readily if left standing for a short 
time, and the contact drop is then still further in- 
creased. Moreover, the tarnish is not uniformly dis- 
tributed round the ring owing to certain parts being 
covered by the brushes when the machine is at a stand- 
still, with the result that “flats?” are very apt to 
develop. 

If the current to be collected is large, low contact 
drop becomes of special importance, and in order to 
secure this a highly metallic grade must be chosen if 
all-round satisfactory reslis dre to-he obtained. 


April 12, 1919. 
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Chicago House-Wiring Activities—New Oregon Licensing 
Law — Effective Campaign Folder — Motor Repair Shop 


OLD HOUSE WIRING BEING ACTIVELY 
CARRIED ON IN CHICAGO. 


Remarkable Results Obtained in This Work During 
March—New Co-operative Committee Gives 
Assistance. 


Those electrical contracting companies of Chicago 
that are engaged in the wiring of existing buildings 
apparently have not waited for the opening of the 
National house-wiring campaign to commence activi- 
ties in this work. While no intensive or co-operative 
campaign has been promulgated, the individual con- 
tractors have been busily engaged in promoting this 
work during recent months and especially during 
March when as a result of their activities a total of 
about 1500 houses and apartment buildings were 
wired. 

This success, however, is not expected to interfere 
in any way with the results to be obtained during the 
campaign period but are rather a preparation that the 
contractor may show even better results during the 
campaign. There are still plenty of buildings in Chi- 
cago which are not equipped for electric service as well 
as a large number in which the wiring is inadequate 
and in poor condition. As the present building short- 
age gives the modern building additional value a great 
many of these old buildings will be rewired. Further- 
more, April and the first part of May, the time of the 
National Campaign, are the real house-cleaning months 
and a great many house-wives who have put off having 
their homes wired until this time are expected to have 
it done then. This fact, borne out by the figures thus 
far obtainable indicates that the results for March will 
be greatly surpassed by the results to be obtained dur- 
ing the campaign. 

The Commonwealth Edison Co. has been especially 
active in this work and during March, doubled the 
amount of business in this line over that done in 
February, which in turn was double the amount done 
in January. The house wiring done by this company 
in March amounted to $63,000, including wiring and 
hxtures. A total of 222 residences and 454 apartments 
having a combined load of 10,336 50-watt, equivalent, 
lamps were wired. In these buildings, 310 conveni- 
ence service outlets were installed. 

Among the other Chicago contracting firms which 
were very active during March in this work are the 
following: Dempsey & Meade, Cody Electrice Co.. 
Lewis Electric Co., Sam. Garvin & Co., Calumet Elec- 
tric Co., B. O'Hare, ©. R. Martin, and the Emerg- 
ency Electric Co. 

The newly organized co-operative committee of 
Chicago contractors and the Commonwealth Edison 
Co. has been very active in smoothing out many of 
the former difficulties which arose between these inter- 
ests and this has stimulated the house-wiring activities 
to a considerable extent. This committee, assisted by 
A. F. Bromwell, of the inspection bureau of the Edison 
company, recently developed a new plan to facilitate 


the prompt connection of new installations to the com- 
pany’s lines. Considerable difficulty has been experi- 
enced from this source in the past by customers and 
contractors which was particularly marked in the case 
of the wiring of old buildings where gas lighting was 
being replaced. This trouble’ arose from several 
sources, the chief ones being—neglect on the part of 
the customer to make the necessary application for 
service, the inability of the company’s representatives 
to keep in close touch with every job, and loss of time 
in notifying the contractor when any trouble or mis- 
takes were discovered due to the difficulty often found 
in locating the contractor. The trouble was further 
complicated by the fact that inquiring contractors and 
customers were frequently confused by not having 
any one department from which to obtain information 
concerning the various jobs. 

According to the new plan the contractor on re- 
ceiving an order will immediately call the inspection 
bureau and notify one of the men who have been de- 
tailed to follow this work, of the name and address 
of the prospective customer, when he expects to start 
work on the building and any other information which 
he may have concerning the job. The man in the 
inspection bureau will notify the contract department 
to secure the necessary application, look after trans- 
former capacity and make other preliminary arrange- 
ments and notify the district inspector of the time 
when he should call at the building. 

The contractor, on starting the job, completes the 
installation of the service conduit and wires before 
doing any of the interior wiring which allows the com- 
pany's inspector to order the service drop installed. 
As soon as the fixtures are installed the inspector 
makes the final inspection and co-operates with the 
contractor in securing the certificate of inspection from 
the city inspector in order to install the meter. As 
a result, the inspector is saved any unnecessary trips 
to the building and the customer is usually given serv- 
ice within a short time after the job is completed. 


NEW OREGON LAW PROVIDES FOR 
LICENSING ELECTRICAL CONTRACTORS. 


Law Also States That Rules of Bureau of Standards 
Shall Be Followed in Future Installations. 


The state of Oregon recently enacted a law to pre- 
scribe the manner of installation of wires and equip- 
ment to convey electric current and of electric appa- 
ratus to be operated by such current and requiring 
persons, firms or corporations engaged in electrical 
contracting business to obtain a license and furnish a 
bond. This law will become effective May 29, 1919. 

This law provides that all installations in the state 
of Oregon, from and after that date, of wires and 
equipment to convey electric current and all apparatus 
to be operated by such current shall be made in sub- 
stantial accord with the rules laid down by the Bureau 
ef Standards)irelatingy to such werk <so far as these 
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rules cover both fire and personal injury hazards. 
However, this law does not apply in incorporated cities 
and towns which by ordinance or building code pre- 
scribe the manner in which the installing of electric 
wires and apparatus shall be done. Provision is also 
made whereby the latest compilation of rules by the 
Bureau of Standards in effect on July 1 each year 
shall be considered the rules as laid down by the law 
for the coming year. In this way any changes in the 
Bureau of Standards Code are incorporated in the law. 

The law also provides that all persons, firms or 
corporations engaged in the business of installing elec- 
tric wires or equipment shall be required to obtain 
from the Commissioner of Labor and Inspector of 
Factories a license to do such work on or before 
July 1 of each year. The applicant is required to pay 
an annual license fee of $15 and shall have executed 
a bond of $500 running to the state of Oregon. This 
bond to be conditioned that the principal will make all 
electrical installations in substantial accord with the 
rules of the Bureau of Standards or with the local 
rules of the individual town or city and that the prin- 
cipal will pay all labor and material claims upon such 
work and all damages sustained arising from failure to 
make such installations. 

The enforcement of this law is placed in the office 
of the Commissioner of Labor and Inspector of Fac- 
tories and Workshops. All necessary expenses in- 
curred in the carrying out of the provisions of this act 
shall be paid out of the funds collected in license fees. 
The law also provides that violation of the law con- 
stitutes a misdemeanor and is punishable by a fine not 
to exceed $100. 

The licensing provisions of this act do not apply 
to those engaged in the business of making or selling 
electricity in connection with the construction or main- 
tenance of lines or wires for the transmission of elec- 
tricity, nor in installing or repairing on the premises 
of customers service connections, meters or other 
apparatus used in the measurement of electricity by 
such customers, nor to work in connection with street 
or public lighting. Neither do they apply to those who 
make electrical installations used in their business on 
their own property or to those installing, maintaining 
or repairing apparatus or wires for making or dis- 
tributing electricity upon the premises or property 
owned or managed by them, nor to persons engaged 
in the business of installing or repairing ignition or 
lighting svstems for motor vehicles or to telephone 
companies. 


EFFECTIVE ELECTRIFY-YOUR-HOME 
ENCLOSURE FOR HOUSE-WIRING 
CAMPAIGN. 


In its nation-wide house wiring campaign, “Elec- 
trify Your Home,” inaugurated on April first, the 
Society for Electrical Development, Inc., 1s co-operat- 
ing with the industry everywhere, as well as with the 
Government, which is advocating the immediate build- 
ing and remodeling of homes. 

“Own your own home,” says Uncle Sam, “Build 
and Electrify Now!’ And the society is working 
with the industry to help “do it now!” 

Included in the material issued by the society to 
aid dealers and contractors is a small folder entitled 
“Uncle Sam Savs Electrify!’, in which the process of 
wiring an old house is described and illustrated in 
such a way as to make it perfectly clear to the woman 
whose home mav be electrified. This folder, attrac- 
tively colored, and showing on the cover a picture of 
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Uncle Sam holding out an electric lamp, tells how 
simply and “dirt-lessly” an old house can be made 
new by electrifying it. It also contains cuts showing 
the wiremen at work. 

This folder is supplied to house-wiring campaign- 
ers with other dealer helps in a portfolio which con- 
tains the whole story and the “how tos” of successful 
house-wiring campaigns. The Society reports that 
over 5000 colored window displays have been sent 
out to electrical contractors, dealers, and the central 
stations. 


LARGE MOTOR REPAIR SHOP OPENS IN 
OMAHA. 


States Electric Service Co. Provides Every Facility for 
Giving Good Service. 


The States Electric Service Co. announces the 
cpening of what is perhaps the largest electrical repair 
shops west of Chicago at 1011 Farnam street, Omaha, 
Neb. This shop is completely equipped with all up-to- 
date machinery for repairing and rewinding motors, 
generators, controllers and electrical power equipment. 
An extensive electrical contracting business will also 
be carried on and a complete line of alternating and 
direct-current motors and controllers will be carried in 
stock for sale. In addition, a large stock of materials 
and spare parts of all kinds will be kept on hand which 
will be a great advantage and benefit to its customers. 
In the construction of the new shop no expense was 
spared that will improve the facilities for giving the 
users of electric power in Omaha and the surrounding 
territory the best possible service and enable it to 
secon any kind or make of apparatus regardless 
of size. 


CHART SHOWS EFFICIENCY OF CHICAGO’S 
ELECTRICAL INSPECTION. 


Number of Electric Fires per 100,000 Lamps Reduced 
from 1.8 in 1910 to .6 in 1917. 


The value of adequate and efficient inspection of 
electric wiring and apparatus is clearly shown by the 
curve in the accompanying chart. The curve shows 
the number of fires of electric origin in Chicago per 
100,000 incandescent lamps in service from IgI0O to 
1917. It was drawn by Victor H. Tousley, chief elec- 
trical inspector of the Department of Gas and Elec- 
tricity of that citv. 

The gradual downward trend of the curve from 
1.8 fires in 1910 to .6 in 1917 in spite of the extraordi- 
narily large number of lamps which were added during 
this period is substantial proof of the thoroughness of 
the Chicago inspection authorities and the practica- 
bility of their code. 
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Electric Lamps. 


April 12, 1919. 


QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters ot 
any kind. Answers contributed by readers should be sub- 
mitted preferably within eight days at the date of publication 
of the question and should be limited, if possible, to 300 
cords. Payment will be made for all answers published. 


Questions. 


No. 458.—Penatty For Low Power-Factor.—Where a 
power contract with a central station includes a penalty for 
low power-factor, what means are commonly used to check 
up on what the average power-factor actually is? Do any 
power companies make an annual or semi-annual survey 
of their power customers, or at least the larger ones ?— 
S. W. Q., Allentown, Pa. 


No. 46].—APPRUVED STANDS FOR FLAtrRONS.—Rule 20d ot - 


the National Electrical Code requires that smoothing irons, 
sadirons and other heating devices that are to be applied to 
combustible articles must be provided with approved stands. 
What is the most practical means for enforcing this rule? 
Should it be called to the attention of all dealers in these 
irons and they be compelled to sell stands with the irons, or 
should inspectors be expected to visit all places where flat- 
irons are used and insist on the use of suitable stands with 
the irons?—E. A. M., Oak Park, III. 


No. 462.—E.rectric WELDING oF Raits.—Is there a definite 
dividing line between spot and arc welding as to where one 
would be used and not the other, or does their utility overlap 
to a certain extent? I refer especially to the welding or 
street-car rails, for which both methods seem to have been 
used. Which method is preferred for this work?—T. N., 
Toledo, Ohio. . 


Answers. 

No. 457.—HiGH-SpreEED Grinper.—We wish to run an 
internal grinder at a circumferential speed of 5000 ft. per 
minute. As the wheel is only 2 in. in diameter, it would have 
to run about 10,000 r.pm. What is the most practical way 
of getting this speed ?—H. D., Detroit, Mich. 

Answer A.—The tendency foward making high- 
speed internal grinders of a portable nature is very 
pronounced and seems to be meeting with success. 
Where a stationary grinder, to which the work must 
be brought, is set to run at a certain speed, its useful- 
ness is sometimes limited, and when there is need for 
internal grinding this often is out of the question. 
Again most internal grinders run with small wheels 
attached and must of necessity be run at a very high 
speed, from 10,000 to 50,000 r.p.m. And it is for such 
use that the portable internal grinder is a necessity 
wherever such work is handled. This enables the 
opertaor to attach his grinder on the machine in which 
or on which the work to be ground is situated and 
with it he can do very accurate work. The “Dumore” 
high-speed grinders are very useful and can probably 
fill the bill. Of course, it will depend entirely on 
whether the grinder in question is of a stationary or 
portable nature. However, for internal grinding in a 
great many instances the portable grinder is the most 
practical and they can be purchased with speed ranges 
{rom 10,000 to 50,000 r.p.m.—W. T. E., Ansonia, 
Conn. | 

Answer B.—\Without having at hand any definite 
data regarding how the grinding apparatus in question 
is to be used, it is a difficult matter to give any one 
solution which will answer all purposes. Of late, it 
has become the practice to mount such a machine on 
the lathe carriage and to use it for such purposes as 
the job in hand may require. Such a device, designed 
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to operate at high speeds, may be constructed, but in 
the opinion of the writer much more satisfaction can 
be obtained through the purchase of such a device, 
several of which are on the market. A motor known 
as the “dental engine,” developing from 1/6 to 1/3 hp. 
(two sizes) at from 2000 to 4500 r.p.m. would be 
ideal for this purpose as its speed canbe regulated 
through a wide range by means of a rheostat. This 
high-speed shaft carrying the wheel should be equipped 
with long bearings of either the ball or roller type, 
which should be mounted either upon the back of the 
motor or upon separate brackets which should be 
mounted upon a common base with the motor. This 
shaft as well as the bearings should be of a size which 
would insure constant operation without excessive 
heating. Assuming the maximum grinding speed is to 
be obtained at maximum motor speed and allowing a 
2-in. pulley for the driver pulley, the driving or motor 
pulley would be approximately 4.5 in. Both pulleys 
should be grooved and fitted with a round metallic 
belt of the endless type in order to stand the excessive 
Great care should be 
exercised in keeping the pulley centers at a distance 
which will allow sufficient belt surface—W. F. P., 
Atlantic, Mass. 

Answer C.—For speeds of 10,000 r.p.m. a well- 
balanced motor with liberal ball bearings can be so 
designed as to be sufficiently rigid to serve for very 
accurate grinding. With a ball-bearing auxiliary spin- 
dle attached to the motor and driven therefrom by 
friction or a leather belt, speeds from 20,000 to 50,000 
r.p.m. of the spindle may be obtained. Grinders of 
this type are manufactured by the Wisconsin Electric 
Co., of Racine, Wis. It is not thought advisable to 
refer to design data or submit calculations or sketches 
for making such high-speed devices, since it is much 
cheaper to buy machines than to attempt their manu- 
facture with the usual machine-shop facilities. The 
grinders the writer has in mind cost only from $40 
to $95, depending upon the equipment.—H. E. W., 
Chicago, Ill. 


No. 409.—LiGHtTinG For BEAMED DinincG-Room CEILINGS. 
—In quite a number of apartments that we wired several 
years ago | find that the lights installed on the beamed ceil- 
ings of the dining rooms are seldom or never used. Usually 
these consisted of four rosettes at the intersections of the 
beams around a central rectangular panel, each outlet being 
equipped with a socket husk. Is the non-use of these lights 
due to decreasing popularity or fashion, or is there something 
about the installation that can be improved to make ,these 
lights more useful? Before ceasing to recommend wiring 
for such lights we should like to hear some opinions on the 
subject.—F. T. B.. Milwaukee, Wis. 

Answer A.—The current practice in the finer 
beamed and wainscoated rooms is to follow the old 
colonial plan of using brackets altogether, many de- 
signers depending altogether on portable candelabra 
to light the individual tables in dining rooms. The 
present facility in getting suitable portable fixtures to 
suit almost any requirement of taste has revolution- 
ized the wiring of old colonial houses with their low 
ceilings and consequently the modern copies of this 
style of architecture, many such: houses depending 
cn baseboard receptacles alone. One of our oldest 
historic landmarks is wired in this way and it is ideal 
for the condition. The ceiling lights and fixtures 
described in the question are, in our section at least, 
15 or 20 years behind the practice, in the writer’s 
opinion.—B. R. B., Philadelphia, Pa. 

Answer B.—In recent years it has become quite the 
practice to dispense with all lighting effects which are 
not of any great amount -ọfẹ value. While the 
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lighting method mentioned ander this question 
is used quite exteasiveiy in the western parts ot 
the country, little or none of it is used in the East. In 
this part of the country it was quite customary to 
install wall brackets on the breastwork over the fire- 
places. This was considered, however, more for orna- 
mental than for useful purposes and therefore these 
were little used except perhaps as a might light or 
during some special social gathering. For general 
lighting they were practically useless. Owing to this 
fact, more attention has been given to the central 
lighting effects both in regard to usefulness and econ- 
omy, thereby giving greater satisfaction in every Way. 
—W. F. P., Atlantic, Mass. 

Answer C.—-One of the reasons why such beam 
lights are not much used is that the public is not yet 
accustomed to having variety in lighting. The ordi- 
nary resident is content with either a dome or shower 
fixture over the dining table which he occasionally 
also uses for connecting up table appliances. He 
‘vould not be averse in many cases to having not only 
the center fixture, but also the beam lights, some 
brackets at the sideboard and one or two baseboard 
outlets. He is not vet fully educated to the value of 
varied lighting effects and to the need for convenient 
appliance outlets. Moreover, the practice of central 
stations of basing his demand or primary current 
charge on a definite percentage of the number of out- 
lets discourages installation of more than the abso- 
lutely essential minimum number of sockets in any 
room.—H. B., Chicago, IM. 
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No. $60.—Ratrs IXsteap oF Troni eY WIRES FOR TRAVELING 
Craneés.—I should hike to know what experience ts obtamed 
from using light but fairly rigid contact rails in place of 
trolley wires for a traveling crane of large lifting capacity. 
Has this scheme heen used to any extent? What method of 
supporting is used for the rails? Is it better to use sliding 
contact shoes or trolley wheels ?—T. N. J., Akron, Ohio. 

Answer A.—Steel rails have been and are now 
largely used in many well managed plants in prefer- 
ence to copper wires as contact conductors for travel- 
ing cranes. Although in most cases the installation ot 
steel contact conductors would be more expensive than 
that of copper conductors, the steel in the long run 
will, probably. be the more economical because of its 
reliability. The steel conductors do not break as do 
copper conductors of the sizes ordinarily used. This 
element of continuity of service is of great importance. 
This situation is covered in some detail in the writer's 
“American Electricians’ Handbook.” on page 525 of 
which are shown details of a steel-contact-conductor 
system. The writer prefers a shoe to a wheel for 
connecting to steel contact conductors, for the reasons 
outlined in detail in the Handbook.—Terrell Croft. 
St. Louis, Mo. 

Answer B.—It is now almost universally the custom 
in steel mills to use contact rails or bars in place of 
trolley wires on all electric cranes of the traveling 
bridge type. The trolley wires when subjected to the 
severe Jars and vibrations on the traveling machinery 
are apt to become loose or stretch and sag and there is 
danger in not only making improper contact with the 
trolley wheel but also of the wires getting together 
and causing a short-circuit or a ground. Therefore, 
the contact rail has come into use. Various shapes of 
contact rails are used. One firm uses a square bar, 
another a small industrial railroad rail, another a tee 
bar and still another an angle bar. The tee bar and 
the angle bar with the contact shoe riding on the wide 
flat surface offer a rail easy to mount and giving a 
large contact area, which means less arcing and more 
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umform wear on the shoe. These are mounted on 
porcelain insulating blocks or in some cases impreg- 
nated wood or asbestos lumber. One method of 
mounting the tee bar rail is shown in the accompany- 
ing sketch. In the case of very large currents or long 
distances of travel, such as. for instance, the collector 
rails for an ore bridge, it 1s customary to use a stand- 
ard lightweight railroad rail. To determine the proper 
size contact rail to use for a given instal’ation, a safe 
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One Method of Supporting a Contact Rail for Crane—A Tee 
Bar is Used with Impregnated Wood Insulators. 


rule to follow is to choose a rail having a cross- 
sectional area of at least eight times the area of the 
copper conductor necessary to carry the same current. 
It is possible, however, to use even a smaller rail than 
that obtained by using the above formula and obtain 
satisfactory results. 

In most cases where contact rails are used it is 
also customary to use sliding contact shoes in place 
of trolley wheels. This makes a simpler arrangement. 
reduces the wear all to one place. namely, the face ot 
the shoe, and gives a larger area of contact. Because 
of the larger area the pressure per square inch 1s less, 
so that the wear on the sliding shoe 1s not excessive.— 
P. S. J., Pittsburgh, Pa. 

Answer C.—It is common practice in the construc- 
tion of large-capacity traveling cranes to use an angle 
iron for trolley contact, using a flat shoe for col- 
lector. In several of our new shipyards on the Dela- 
ware river, Terry & Tench 25-ton cranes use the rail 
and a 60-ton Heyl & Patterson crane uses the rails in 
a slotted channel under-ground. They must be satis- 
factory, as new ones of the same type are being added. 
The ones I saw or had any experience with are of the 
angle shape with about 2 in. surface for the shoe and 
are of steel fastened to supporting structure or walls 
with insulators. The shoes are flat brass, not of the 
trolley type, with springs to help maintain contact.— 
B. R. B., Philadelphia, Pa. 


RATES FOR ELECTRIC SERVICE DURING 
CONSTRUCTION. : 


In the answer to question No. 455, on rates for 
electric serviced uring construction, contributed by 
W. H. Knutz, of Evanston, Ill., in our issue of 
March 22, 1919, an important section was omitted. It 
is as follows: “The charges for connecting and dis- 
connecting may be either on contract price or on a 
time-and-material basis. In case of doubtful accounts 
a deposit may be required.” This makes more clear 
the argument. Mr, Knutz swishedjto-convey. 


April 12, 1919. 
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New Appliances 
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Exceptional Lengths of Submarine Cables — Batteries for 
Farm Tractors—High-Voltage Generators for Radio Service 


Two Unique Submarine Cables 
for Government Service. 


The cable industry of this country is 
proud of many achievements in the 
manufacture of electrical communica- 
tion and power transmission cables of 
exceptional size, length or other fea- 
tures of construction. There has come 
to us word of the production of two 
submarine cables that are believed to 
be quite unique, however, and of which 
brief mention should prove of con- 
siderable interest. These cables are 
being made by the Habirshaw Electric 
Cable Co., Inc., New York City. 

One cable is for the United States 
Coast Guard Service and consists of 
two conductors, each made of 7 strands 
of No. 18 B. & S. gauge copper wire, 
insulated to 10/32 in. with 30% Para 
rubber and taped. The two insulated 
conductors are twisted together with 
paraffined jute fillers, then taped.. cov- 
ered with a serving of jute, armored 
with No. 6 Birmingham wire gauge 
galvanized-iron armor, and finally 
served with jute and asphalt. The cable 
is a little over 1% in. in diameter and 
weighs 2610.8 Ib. per 1000 ft. The par- 
ticular feature of this cable is that it 
must be delivered in one continuous 
length of 30 miles, which means a 
weight of 413,000 Ib. 

The other cable is being made for 
the Government of the Philippine 
Islands. ‘It is a single-conductor cable 
made of 7 strands of No. 20 B. & S. 
gauge copper, insulated to 9/32 in. with 
10% rubber compound, taped, served 
with jute, armored with 0.092-in. gal- 
vanized-iron armor, over which is a 
serving of jute and asphalt. The diame- 

ter of this cable is approximately one 
in, and its weight 796 Ib. per 1000 ft. A 
total of 200 miles of this cable is being 
made, which is to be delivered in four 
lengths of 50 miles each, so that each 
length will weigh over 210,000 Ib. 

Making of cables of such lengths is 
quite exceptional and involves serious 
production problems, which are being 
met in a satisfactory way, however. 


Exide Tractor Type Batteries. 


With the remarkable growth of farm 
tractors, it is not surprising that there 
should have arisen a demand for elec- 
trical starting, lighting and ignition 
equipment. Passenger automobile bat- 
teries were tried, but because of the 
abnormally hard service proved unsatis- 
factory. This unfortunately has re- 
sulted in a rather general feeling 
among tractor engineers that storage 
batteries will not stand the severe con- 
ditions encountered in this service. 

The Electric Storage Battery Co., 
Philadelphia, Pa.. manufacturer of the 
well-known Exide batteries. has made 
a careful survev of the field and, as a 
result, has reached the conclusion that 
while passenger automobile batteries 


are not adapted to this service there 
are no conditions which cannot be met 
by a properly designed storage battery. 
lt has therefore brought out a com- 
plete line of tractor type batteries de- 
veloped especially for this service. 
These batteries have been subjected to 
the most severe shock and vibration 
tests without failure and their design 


is such as to withstand extreme neglect ' 


with the minimum injury. 

The plates are of very heavy and 
rugged design. Separators are of com- 
bination treated wood and perforated 
hard rubber. This type of separation 
combines the good points of wood and 
hard rubber, being employed where the 
conditions are very severe, as for ex- 
ample, mine locomotive service, and 
the results are well known. Plate 
groups are supported on soft rubber 
bridges, an additional protection against 
shocks or vibration. 

The jars and covers are made of 


Exide Tractor Type Storage Battery. 


the well known “Giant” compound, so 
that breakage is practically eliminated. 

Covers are of the double-flange 
type, permitting the strongest and best 
sealing, only used where special pre- 
cautions against acid leakage are essen- 
tial. With this construction the cover 
supports the top of the jar from the 
outside as well as the inside so that it 
cannot break away from the seal and 
thus a permanently tight joint is ren- 
dered possible. 

Elements are proportioned to fit the 
jars tightly and extra heavy sealing 
nuts are used on the pillars to anchor 
them in place. Jars are set in com- 
pound in the carrying cases, and as 
an additional precaution, the latter are 
equipped with through bolts so that 
the sides can he drawn together, hold- 
ing the jars firmly in place. 

Intercell connectors are of flexible 
copper, to prevent crystallization and 
consequent breakage under severe vi- 
bration and are lead-plated to prevent 
corrosion. Terminal connectors are 
standard lug type. 


While from the standpoint of initial 
cost the Exide tractor type batteries 
are necessarily somewhat more ex- 
pensive than the automobile type, it 
should not be overlooked that from the 
standpoint of service they will prove 
considerably cheaper, due to the fact 
that the rugged construction employed 
will not only result in greater relia- 
bility and freedom from trouble, but 
also in a very much longer life. 


—— 


High-Voltage Generators for 
Radio Communication. 
in continuous-wave radio 


For use 
work the Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 


Pa., has manufactured a number of 
types of small direct-current machines, 
which have been used by the Signal 
Corps for communication in France, and 
by the Navy. One of these is a double- 
commutator generator, giving direct 
current at 27 volts, 2.5 amp. to light 
the filaments of three-element vacuum 
tubes, and at 280 volts, 80 milliamp. for ` 
the output circuit of vacuum tubes used 
to generate continuous high-frequency 
oscillations. This generator is mounted 
on the landing gear of an airplane, so 
that the back wash of the propeller 
drives the generator by means of a 
small two-blade wooden fan. Thus the 
generator runs whenever the plane is 
in motion, and also when it is on the 
ground with the engine running. Con- 
stant voltage with variable speed ts se- 
cured by an ingenious arrangement of 
differential fields controlled by a two- 
element vacuum tube mounted in the 
streamline housing at the rear of the 
machine. 

This generator furnishes power for 
sending and receiving radiotelephone 
messages hetween airplanes, and between 
airplanes and the ground. 

For use at ground stations, a West- 
inghouse dynamotor was developed to 
operate from hatteries. Jt has an input 
of 10 volts, 9.3 amp. and output of 80 
milliamp. at 350 volts or 166 milliamp. 
at 300 volts. Originally it was mounted 
on a light metal framework with a panel 
carrying a voltmeter, fuses and termi- 
nals, but recently a metal carrying case 
has been designed. which has a top 
plate mounting a switch, fuses, and ter- 
minals, to which leads are permanently 
attached. When not in use. these are 
folded inside the lid. A rubber gasket 
makes the box watertight when closed 
This dynamotor is used with continu- 
ous-wave sets for both telegraph and 
telephone communication. 

A similar dynamotor was furnished 
to the Navy for use on submarine chas- 
ers, the voltages being 27.5 and 300. 
These machines were mounted in pairs, 
one serving as a spare. in a spring cra- 
dle. This was done to minimize noise, 
which might be heard by the sensitive 
listening» devices of an enemy subma- 
rine in the immediate vicinity. 
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Koch & Co. Organized—Electro Steam Radiator Engages 
Larger Quarters — Dayton-Dowd Opens Chicago Branch 
Edison Storage Battery Co., The Dayton-Dowd Co., Quincy, Ill., 


Orange, N. J., has issued a new price 
list, effective March 1, reducing the 
price of types A, B and G Edison 
cells approximately 16%. This com- 
pany is also boosting prosperity by 
using the slogan “Procrastination 
murders industry—stir things up!” 


F. S. Williams and D. L. Manning . 


have opened an electric and car serv- 
ice station in the D. L. Brown build- 
ing, Pomeroy, Wash. The second 
floor has been remodeled and will be 
used for a display room; the first 
will be used as a repair shop. A 
large dynamo is being installed for 
the recharging of storage batteries. 


Black & Decker Manufacturing Co., 
Baltimore, Md., announces the ap- 
pointment of Charles W. Unbehaun 
as branch manager. Mr. Unbehaun 
was formerly connected with the 
Bailey-Drake Co., in the capacity of 
general eastern salesman. He will 
cover eastern New York and the State 
. of Connecticut with the Black & 
Decker line of portable electric drills, 
lectroflater electric air compressors 
and electric valve grinders. 


Jeffery-Dewitt Insulator Co., Hunt- 
ington, W. Va., is distributing to 
power companies its new catalog No. 
2 on the J-D high-tension disk insu- 
lator. This describes the details of 
these suspension, strain and post in- 
sulators, the latter being used for 
pole-top switches and in all places 
where a rigid type is necessary. Num- 
erous illustrations are given of these 
insulators to show their details, typical 
installation views, and tests for flash 
over at high frequency; there are also 
many dimension diagrams of suitable 
attachment and connection hardware. 
Results of tests are tabulated. A view 
of the company’s new plant at Ke- 
nova, W. Va., is also shown. 


Irving Samuels has established of- 
fices in the Hunsicker building, Allen- 
town, Pa., as an electrical and me- 
chanical sales engineer and manufac- 
turers’ agent. Mr. Samuels is a grad- 
uate of Lehigh University and served 
as efficiency engineer for the Lehigh 
Valley Transit Co., Allentown, Pa., 
in 1913. He became engineer in 
charge of distribution for the Lehigh 
Valley Light & Power Co., also in 
Allentown, in 1914. In July, 1918, he 
resigned to accept a position as elec- 
trical engineer for the Air Nitrates 
Corporation in New York City in con- 
nection with the design and construc- 
tion of the government nitrate plants 
at Toledo and Cincinnati, Ohio, and 
at Muscle Shoals, Ala. While with 
the Lehigh Valley Light & Power Co., 
Mr. Samuels served as chairman of 
the local section of the National Elec- 
tric Light Association and also was 
chairman of the company’s safety 
committee. 


manufacturer of centrifugal and un- 
derwriters’ fire pumps, announces the 
appointment of E. E. Maher as man- 
ager of its Chicago branch, with of- 
fices at 30 North Michigan boulevard. 
Mr. Maher, who is a well known sales 
engineer, was formerly western man- 
ager of the Lea-Courtenay Co., and 
more recently district manager for 
the Terry Steam Turbine Co. 


Paul W. Koch & Co., Chicago, has 
been organized to take over the char- 
ter of the Electrical Sales Engineers, 
Inc., and combine that company with 
Koch & Sandidge. The new officers 
are as follows: Paul W. Koch, pres- 
ident; R. A. Alderman, vice-presi- 
dent; M. E. Gaffney, secretary, and 
M. S. Koch, treasurer. Mr. Alder- 
man, the vice-president of the com- 


Paul W. Koch. 


pany, was for many years connected 
with Grassler & Geselschap of Mil- 
waukee, and more recently has been 
interested in the Service Sales Co. of 
Green Bay, Wis., for which company 
he acted as secretary and treasurer. 
A. Engelman, who has been con- 
nected with the Electrical Sales En- 
gineers, Inc., will continue with the 
new company as sales engineer. 

he new company will act as Chi- 
cago district representatives of the 
Condit Electrical Manufacturing Co. 
of South Boston, Mass.; the Ester- 
line Co., of Indianapolis, Ind.; and 
Lewis-Roth Corporation of Philadel- 
phia, Pa., which lines were marketed 
formerly by the Electrical Sales Engi- 
neers, Inc., of which company Paul 
W. Koch was president. The com- 
pany will act as sole distributors of 
the “Jiffy” adjustable cutter, which in 
the past has been marketed by Koch 
& Sandidge. In addition some new 
patented “Jiffy” tools will be 
marketed. The company will give 
considerable attention to building a 
foreign—as well as a domestic or- 


ganization—and has already secured 
expert representation in many impor- 
tant foreign countries. 


W. A. Jones Foundry & Machine 
Co., Chicago, manufacturer of gear 
speed reducers, power transmission 
machinery and special foundry and 
machine shop equipment, has opened 
an eastern office at 30 Church street, 
New York. Lemuel C. Biglow, who 
was formerly connected with the 
Morse Chain Co., Ithaca, N. Y., has 
been placed in charge of the new 
office. 


The Horne Manufacturing Co., 
Brooklyn, N. Y., whose products con- 
sist of electric telegraph and lighting 
fixtures for ships, and equipment for 
ship communication, has opened a 
branch at 222 Grand Pacifc dock, 
Seattle, Wash. The company special- 
izes in the mechanical devices required 
in ship telegraph and telephone sys- 
tems, and the installation of such 
equipments. Plans of the company 
have in view the establishment of a 
factory at Seattle, although no action 
in this matter is contemplated at this 
time. M. E. Weeks and A. A. Harris, 
experienced men from the Brooklyn 
house, are in charge of the company’s 
Seattle branch. 


Electro Steam Radiator Co., form- 
erly located at 125 South Wells 
street, Chicago, has moved its gen- 
eral offices to 18-22 West Monroe 
street, and its factory to 147th and 
Page streets, Harvey, Ill. The new 
location will provide more desirable 
and commodious quarters and will 
enable the company to better handle 
the demand for Electro steam radia- 
tors and other of its products, for 
both domestic and foreign trade. The 
company is adding to its line a larger 
design of radiator, consisting of 
eight sections, 30 sq. ft. of superficial 
heating surface, with 1000-watt heat- 
ing unit and a style M, or 12 sections. 
40 in. high, having 60 sq. ft. of radi- 
ation with two 10000-watt heating 
units. 


Reynolds Electric Co., with main 
office and factory at 422 South Tal- 
man avenue, Chicago, manufacturer 
of Reco flashers: for electric signs, 
color hoods for sign lamps and re- 
flectors for bulletin and poster boards, 
is eg out Bulletin 36 on Reco 
flashers for electric signs and dis- 
plays, which supersedes all former 
lists. It describes in detail various 
types of flashers and flasher parts and 
contains numerous illustrations show- 
ing the many effects that may be ob- 
tained by the use of this equipment. 
The Reco flasher is made in every 
size, style or type, and to reproduce 
any electrical effect, and is approved 
by the National Board of Fire Un- 
derwriters and all local electrical in- 
s$pection—bureaus. 


April 12, 1519. 
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Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


Rutland, Vt—In connection with 
the completion of electrification of 
the plants of a number of creameries 
in this district, the Western Vermont 
Power & Light Co. has been awarded 
a number of contracts for furnishing 
electric energy for operation. A new 
condensary has been installed in the 
plant of the Castleton Dairy Co., op- 
erated by motor drive; the Hood 
Creamery Co. is now using electric 
‘ power for operation wherever pos- 
sible, and a number of other works 
have also been electrified. 


Rutland, Vt—Rutland Railway, 
Light & Power Co. has been awarded 
a contract by the Rutland Railroad 
for furnishing additional electric 
energy for operation for a large new 
locomottve repair shop and coach re- 
pair building recently completed. 


Clinton, Mass.—in connection with 
the proposed construction of a large 
new theater building by Philbin 
Brothers, to be located on Philbin 
block, estimated to cost in the neigh- 
borhood of $50,000, considerable elec- 
trical equipment will be required. 


West Brookfield, Mass —The Town 
Council is considering plans for ex- 
tensions in the electric street-lighting 
system. Service is supplied by the 
Central Massachusetts Electric Co. 


West Springfield, Mass—The Town 
Council is understood to have ar- 
ranged plans for the installation of a 
new heating plant in the school build- 
ing in the Mittineaque district. 


Providence, R. I.—The city has re- 
cently completed plans for the instal- 
lation of a new central heating plant, 
to be used for municipal service. 
William Hartwell, City Hall, is ar- 
chitect. 


New Britain, Conn. — Landers, 
Frary & Clark, manufacturers of elec- 
trical specialties, appliances, etc., have 
awarded a contract to the Torrington 
Building Co., Torrington, for the con- 
struction of a new four-story factory, 
about 60x162 ft., and one-story boiler 
plant, 40x42 ft., at Plainville, Coun. l 


Putnam, Conn.—Nightingale-Morse 
Mills, Inc.,. has had plans prepared 
for the construction of a new hydro- 
electric power plant at its works, to 
provide for increased operations. 


Albany, N. Y.—The New York 
State Public Service Commission au- 
thorized the Rochester Railway & 
Light Co. to spend $225,400 for ex- 
tensions and betterments of its road 
and electric department and $282,145 
for betterments to its gas department. 
The improvement includes additional 
street lighting installation and new 
lighting facilities in recently incor- 


porated territory, highway lighting, 


underground conduit extensions and 
other improvements in the company’s 


Rochester station and in Canadaigua, 


. Y. 


Buffalo, N. Y.—In connection with 
various municipal improvements, the 
City Council is considering a bond 
issue for $136,000, to cover the cost 
of alterations and improvements at 


the municipal pumping stations, and 


the installation of new equipment. 


Buffalo, N. Y.—It is reported that 
the United States Government is ar- 
ranging for the establishment of a 
new radio station 
communication at the foot of Michi- 
gan avenue. The plans cover the 
erection of two steel radio towers, 
each about 200 ft. high. 


Chatham, N. Y. — Spencertown, 
about four miles from Chatham Vil- 
lage is planning to come within the 
lighting district supplied by the Chat- 
ham Electric Light Co. The lines of 
the company are to be extended to 
accommodate them, using for the 
most part current generated by the 
Albany Southern Railway Co. 


Cobleskill, N. Y.—In connection 
with various improvements and alter- 
ations to be made in the Home Eco- 
nomics building at the Schoharie State 
School of Agriculture, it is under- 
stood that considerable new electric 
wiring, etc., will be required. D. D. 
Frisbie is president of the board of 
trustees. 


Jamaica, L. I., N. Y.—H. & B. De- 
velopment Co., 529 West 50th street, 
New York, has had plans prepared 
for the construction of a new one- 
story brick and steel factory build- 
ing, about 60x120 ft., to be located 
near the Long Island Railroad freight 
station, Jamaica, L. I., estimated to 
cost $18,000. The structure will be 
occupied under lease by the Multiple 
Storage Battery Co., 427 50th street, 
New York. Contract has been 
awarded to the Austin Co., 217 Broad- 
way, New York. 


Jamesville, N. Y¥.—Considerable 
new electrical equipment will be re- 
quired by the board of managers of 
the Onondaga County Penitentiary in 
conhection with the installation of a 
new refrigerating plant at the local 
institution, contract for which was re- 
cently awarded. 


New York, N. Y.—Vico Supply Co., 
Inc., 115 Broadway, advertised as the 
“largest exporter of electric lamps in 
the United States,” is advertising for 
sale a total of 500,000 of the highest 
grade guaranteed tungsten electric 
lamps of low and high voltage, with 
Edison screw or bayonet base at at- 
tractive prices. The company states 
that it is in position to deliver up to 
1,000,000 lamps monthly. 


Niagara Falls, N. Y.—U. S. Light 
& Heat Corporation, Highland avenue, 
is having plans prepared for the con- 


for Great Lakes - 


struction of a one arid two-story ad- 
dition to its plant at 3215 Highland 
avenue, to provide for inereased op- 
erations. Mills, Rhines, Bellman & 
Nordhoff, Toledo, Ohio, are archi- 
tects and engineers for the company. 


Rome, N. Y.—Rome State Custo- 
dial Asylum has under consideration 
plans for improvements, including ex- 
tensions to the electric power plant, 
to cost about $20,000. New stokers 
and other equipment at the boiler 
plant will be installed to cost $10,000, 
and new machine and repair shops, 
$20,000. Charles Bernstein, superin- 
tendent. 


Westfield, N. Y.—Armour & Co., 
Chicago, are understood to have 
awarded a contract for the construc- 
tion of a new local factory and power 
plant, two and_ three-story, about 
116x200 ft., estimated to cost in ex- 
cess of $250,000. 


Bayonne, N. J.—Notice has re- 
cently been filed by the General 
Lighting Co., 464 Boulevard, of au- 
thorization to operate in a general 
electrical contracting capacity. John 
Kwatosky, 9 East 50th street, heads 
the company. 


Dover, N. J.—Newton Gas & Elec- 
tric Co., Newton, is negotiating with 
the New Jersey Power & Light Co., 
Dover, for supplying electric energy 
for distribution at Newton and neigh- 
boring sections. Upon the comple- 
tion of negotiations, it is understood 
that the New Jersey company will 
commence the construction of a new 
33,000-volt, three-phase transmission 
line and substation, to be owned by 
the first mentioned concern, for this 
purpose. 


Jersey City, N. J.—In connection 
with the proposed construction of the 
New Rialto Theatre at Newark and 
Summit avenues, by the Orpheum 
Theatre Corporation, estimated to 
cost in the neighborhood of $750,000, 
considerable electrical equipment will 
be required. 


_ Newark, N. J.—Electrical Engineer- 
ing & Maintenance Co., 227 West 
Kinney street, has filed notice of or- 
ganization to engage in general elec- 
trical construction and contracting. 
Louis Briller, 98 Morton street, heads 
the company. 


Newark, N. J.—Lowenstein Radio 
Co., Inc., has arranged for alterations 
and improvements in its plant at 50 
Spring street, to facilitate operations. 
A permit for the work has been 
issued. 


Newark, N. J.—Splitdorf Electrical 
Co., 98 Warren street, has taken out a 
permit for alterations and improve- 
ments in a section of its plant, to 
facilitate operations. 


New Brunswick, N.,J.—The) Board 
of Freeholders has awarded a con- 
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tract for the installation of a new 


engine and compressor equipment at © 


the county workhouse. 


Trenton, N. J.—The Board of Pub- 
lic Utility Commissioners has granted 
permission to the Trenton & Mercer 
County Traction Corporation to issue 
five-year 6% gold notes for $200,000, 
to provide for improvements, exten- 
sions, etc. The proposed improve- 
ments will include the installation of 
4 new unit in the power plant, $20,000; 
the sum of $19,000 for the electrolysis 
mitigation system; $1000 for the in- 
stallation of a pit lighting system; the 
installation of a quantity of new power 
house equipment, $10,000; and other 
work. . 


Trenton, N. J.—A bill has been in- 
troduced into the State Legislature 
by Assemblyman Underwood Coch- 
ran (House Bill No. 51), which pro- 
vides for the elimination of the ser- 
vice charges arranged for meters. It 
is understood that a number of large 
utility companies have shown oppo- 
sition to the bill. 


Verona, N. J.—Considerable new 
electrical equipment will be required 
in connection with the proposed con- 
struction of a group of one-story brick 
and concrete hospital buildings at 
Verona, by the Board of Freeholders 
of Essex county, Newark, plans for 
which are now nearing completion. 
The project is estimated to cost 
$200,000. Jordan Green, Essex build- 
ing, Newark, is architect. 


Ashmore, Pa.—Lehigh Valley Rail- 
road has awarded a contract to the 
Robert & Schaefer Co., engineer 
and contractor, Chicago, for the con- 
struction of a 750-ton capacity, four- 
track, automatic clectric, reinforced 
concrete locomotive coaling plant 
with a 750-ton storage reinforced sand 
handling plant for immediate instal- 
lation at Ashmore. The contract price 
is given as $75,000. 


Dorseyville, Pa.—Considerable new 
electrical equipment will be required 
in connection with the proposed con- 
struction of a new plant by the Demas 
Armor Cased Tire Saving Co., for the 
manufacture of tires, estimated to cost 
$100,000. 


Erie, Pas—Lake Erie Welding & 
Spring Co. plans a building 30x 100 
ft, and is in the market for a small 
amount of equipment, including a five- 
ton hoist. 


Harrisburg, Pa—Langhorne Elec- 
tric Light & Power Co., operating in 
Bucks county, has been granted per- 
mission by the Public Service Com- 
mission to place into effect new serv- 
ice and minimum charges. 


Philadelphia, Pa. — Philadelphia 
Rapid Transit Co. has completed ar- 
rangements for the construction of a 
new one-story reinforced-concrete and 
steel power house addition to its plant 
at 963 Beach street,to provide for in- 
creased operations. The structure will 
be about 22x30 ft. 


Philadelphia, Pa.—Western Elec- 
tric Co., Inc.. has taken out a build- 
ing permit for alterations and im- 
provements in its building at 1100 
York street. Contract for the work 
has been awarded to the Matthews 
Co., New York. 


Washington, D, C.—Frank L. Wag- 


ELECTRICAL REVIEW 


DATES AHEAD. 


Pacific Coast Section, N. E. L. A. 
Pacifice Division, National Electrical 
Jobbers’ Association and California 
Association of Electrical Contractors 
and Dealers. Joint convention, Coro- 
nado, Cal., April 30 to May 2 


National Fire Protection Association. 
Annual meeting. Ottawa, Ont., May 
6-8. Secretary-treasurer, Franklin H. 
Wentworth, S7 Milk street, Boston. 
MASS. 


Southwestern Electrical and Gas AS- 
sociation. Annual convention, Galves.- 
ton, Tex., May 12, 13 and 14. Head- 
quarters, Hotel Galvez. Secretary, H. 
S Cooper, 403-404 Slaughter building, 
Dallas, Tex. 


National Electric Light Association. 
Annual convention, Atlantic City, N. 


J.. May 19-28. Secretary, T. C. Mar- 
tin, 33 West 39th street, New York 
City. l 

Illinois Association of Electrical 


Contractors and Dealers. Summer con- 
vention. Decatur, IH., June. Secretary, 
N. M. Blumenthal, 179 West Washing- 
ton street, Chicago. 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City. 


American Institute of Flectrical En- 


gineers. Annual convention, June 
24-27. Adirondacks, N. Y. Head- 


cuarters, Lake Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis., July 15, 16 
and 17. General manager, William H. 
Morton, 110 West 40th street, New 
York City. 

Ohio Flectric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, Green- 
ville, Ohio. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire building, 
Pittsburgh, Pa. 


ner, 1413 H street, N. W., will build 
a new power plant at Georgetown, 
D. C., estimated to cost $25,000. 


Harrisonburg, Va—The city has 
awarded a contract to Betts & Boice, 
Harrisonburg, for the construction of 
a new concrete dam at its hydroelec- 
tric power plant, estimated to cost 
$40,000. 


Rural Retreat, Va.—Rural Retreat 
Power Co., recently incorporated 
with a capital of $25,000, is planning 
for the purchase of electric power 
from the Appalachian Power Co. for 
distribution in the Rural Retreat dis- 
trict and neighboring sections. 
Etter is president, C. W. 
secretary. 


Martinsburg, W. Va.—Baltimore & 
Ohio Railroad Co. is understood to 
be planning for the construction of a 
new subway on North Queen street, 
estimated to cost $100,000. "It is said 
that of this sum $25,000 will be con- 
tributed by the city and the balance, 
$75,000 defrayed by the railroad com- 
pany. H. A. Lane is chief engineer 
for the company. 


Millville, W. Va.—Northern Vir- 
ginia Power Co. has recently awarded 
a contract to the Consolidated Engi- 
neering Co., Calvert building, Balti- 
more, Md., for the construction of a 
one-story addition to its power plant 
at Millville. 


Chatsworth, Ga.—A company is be- 
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ing organized with a capital of $50,000 
to establish hosiery mill and electric. 
light and power plants. Roy McGinty, 
J. G. Neely, T. W. Brooks and others, 


incorporators. 


Moultrie, Ga.—Swift & Co. are un- 
derstood to be arranging plans for 
the construction of a new power plant 
and a two-story addition to its local 
cold-storage building. The entire 
work is estimated to cost $150,000. 


Bushnell, Fla—The city sold $10,000 
of bonds and will establish an elec- 
tric lighting plant. Address mayor. 


Miami, Fla.—South Atlantic Tele- 
phone & Telegraph Co. will expend 
$50,000 improving and extending the 
telephone system at Miami Beach. 
The specifications include installing 
new switchboard and underground 
conduits will be laid. Address Julius 
Smith, president. 


Miami Beach, Fla.—Miami Beach 
Electric Co. has been granted fran- 
chise to establish an electric railway. 
The company will build lines on var- 
ious streets, specified in the ordnance 
granting franchise. Address Carl G. 
Fisher, president. 


Sebring, Fla.—Sebring Light & 
Water Co. has purchased and will im- 
prove its electric light plant. 


NORTH CENTRAL STATES. 


Berlin Heights, Ohio.—Fire re- 
cently destroyed the Lake Shore Elec- 
tric station and subpower house, with 
total loss estimated at $15,000. Plans 
are under consideration for immediate 
reconstruction. 


Cleveland, Ohio.—Three large dams 
will be built in Ashtabula county this 
spring to supply the city of Ashta- 
bula with water and electric power. 
George R. McKay, 2052 East 90th 
street, and Ray B. Oliver, 1570 Comp- 
ton road, Cleveland Heights, were 
granted a charter for the Northern 
Ohio Hydro Electric Co., which was 
capitalized at $306,000. Land already 
has been ‘obtained in the Grant, Ash- 
tabula and Conneaut river valleys. 
It is expected the company will sup- 
ply the needs of the city street car 
lines and manufactories of Ashtabula. 
The entire cost will reach $3,000,000. 


Cleveland, Ohio.—The city is con- 
sidering improvements to its water 
works, water supply lines, power 
plants, etc., amounting to $500,000. 
Funds are to be raised through the 
sale of bonds. C. J. Neal, director of 
finance. 


Lima, Ohio.—Plans have been pre- 
pared for a $125,000 hotel to be 
erected here by Tom Taggart of 
French Lick Springs, Ind. The speci- 
fications include a private electric 


plant, laundry and laundry equip- 
ment. 
Indianapolis, Ind.—Pioneer Brass 


Works will build two new buildings, 
one a brass foundry and the other 
a mathine shop, which will increase 
the capacity of the plant tenfold. 


Logansport, Ind.—The city officials 
are planning to establish boulevard 
lights from College Hill to Spencer 
Park. This change could be made 
and proposed lights installed along 
the/routes at present proposed with- 
out. burdening the electric light plant. 
A large number of the property own- 
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ers who have been approached in re- 
gard to the matter are said to be in 
favor of the plan and an effort is to 
be made to have definite action taken 
and the work of installing at an early 
date. Address superintendent of City 
Light and Power Plant. 


Muncie, Ind.—It is announced that 
the General Motors Corporation will 
expend $800,000 in extension to its 
Muncie plant. 


South Bend, Ind—The Indiana 
Public Service Commission has au- 
thorized an increase in the rate for 
passenger service on the Chicago, 
Lake Shore & South Bend Railway 
Co. from 2% cents a mile to 2% 
cents a mile. This is a temporary 
order and will be effective from April 
l until December 1, 1919. The Com- 
mission refused the petition of the 
company for an increase to three 
cents a mile. 


South Bend, Ind.—Indiana & Mich- 
igan Electric Co. has installed a re- 
volving screen sieve at the foot of 
the Colfax bridge for the purpose of 
separating leaves and other residue 
from the water before it is received 
by the turbines in the power plant. 


Washington, Ind.—The city has pe- 
titioned the Public Service Commis- 
sion for authority to issue $20,000 
in bonds for improving the lightin 
plant. Address city clerk. | 


Carlock, Ill—Carlock Light & 
Power Co. has incorporated with a 
capital of $15,000 for the purpose to 
furnish light, heat and power. H. B. 
Carlock, director. 


Deer Creek, IN.—A company with 
a capital of $15,000 is being organized 
here for the purpose of building an 
electric light line from Deer Creek 
to Cruger. A. Danforth, Samuel 
Belsley and Jacob King have been ap- 
pointed a committee to secure the 
necessary papers. 


East Moline, Ill—Orman Hotel Co. 
will erect $150,000 brick and stone 
hotel building, five stories, 42x120 ft., 
containing 100 rooms. 


East St. Louis, Ill.—East Side Pack- 
ing Co. has awarded a contract to 
the Keeley Brothers Contracting Co. 
for the erection of a new factory and 
cold storage building, 191x192 ft., 
seven stories high, all steel and rein- 
forced concrete and faced with brick 
and terra cotta. Total estimated cost, 


$300,000 


Moline, Ill—The generator at the 
Moline power plant of the Tri-City 
Railway & Light Co., which has been 
out of commission for a number of 
months, has been repaired at a cost 
of $25,000 and is now in working 
order. A new generator which was 
ready for use at the time the old 
one broke down, produced all the 
power during the time repairs were 
going on. With the old one back in 
commission, the company states it 
will be able to handle all emer- 
gencies. 


Moline, Ill—Moline Electric Co. 
has secured the contract for the erec- 
tion of a consolidated grade and high 
school and also a teachers’ home at 
Huron, Iowa. 


New Berlin, Ill.—Central Illinois 
Public Service has filed an applica- 
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tion with the Illinois Public Utilities 
Commission for a permit to build a 
high-tension transmission line from 
connection points to New Berlin and 
to supply that town with electric light 
and power. 


Springfield, Ill.—Deer Creek Power 
& Light Co. has been given a permit 
to organize with capital of $15,000. 
Joseph A. Danforth, Samuel L. Bels- 
ley and Robert H. Guengerich are the 
incorporators. 


Marquette, Mich.—The commission 
ordered that bids for the construction 
of a new $140,000 power and light 
plant be submitted. It is planned by 
the commissioners to send blank 
forms for bids to a number of con- 
tractors. Superintendent Retallio sub- 
mitted an estimate of the cost of the 
plant. 


Muskegon Heights, Mich.—United 
Home Telephone Co. has found it 
necessary to establish a substation 
in this city. Thomas Bromley, Jr., 
general manager of the company, 
states that a building and switchboard 
system to cost $30,000 is being 
planned and that work will begin 
within two weeks. 


Sodus, Mich—Wallace King is a 
member of the committee appointed 
to secure electric lighting and power. 
Superintendent Cavanagh of the Ben- 
ton Harbor & St. Joseph Railway 
& Light Co., was present and made 
a proposition to bring electric lights 
to the village, providing the people 
interested would sell bonds for the 
company, aggregating $1000 per mile. 


Superior, Wis.—Superior has passed 
by an overwhelming majority a 
proposition to purchase the local elec- 
tric light, gas and water plants. 


Minneapolis, Minn.—Sales depart- 
ment of the Minneapolis General 
Electric Co. during the week ended 
March 28 secured 307 new electric 
light and power customers with 260 
kw. of lighting and 458 hp. in motors. 
New business connected to the com- 
pany’s lines shows an increase of 
133 customers with 116 kw. of lighting 
and 670 hp. in motors. Business re- 
connected includes 350 hp. for the 
artificial ice plant which has been 
closed for the past year on account 
of government restrictions and 669 
hp. for the Trap Rock Co., which 
was temporarily disconnected during 
the cold weather. The output of elec- 
tric energy shows a gain of 22.3% 
over the corresponding period last 
year. Bank clearings for March show 
a substantial increase over a year ago, 
the amount this year being $162,267,- 
087, compared with $141,324,320 a year 
ago. 


Boone, Iowa.—Boone County Tele- 
phone Co. contemplates expending 
$25,000 for improving its lines. Ad- 
dress Guy H. Pratt, mayor. 


Dubuque, Iowa.—A petition con- 
taining more than 2000 names has 
been filed with the Council, asking 
the city to take steps to provide a 
municipal lighting plant. 


Dubuque, Iowa—Dubuque’s new 
contract with the Dubuque Electric 
Co. for the furnishing of electric cur- 
rent for street lighting for the next 
five years went into effect April 1. 
The contract was signed by Mayor 
Saul and electric company officials a 
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few days ago. Although the old con- 
tract with the electric eotipany ex- 
pired some weeks ago, thé company 
granted an extension until April 1 
until the company and the Council 
could reach a definite decision regard- 
ing the length and terms of the con- 
tract. 


Marshalltown, Iowa.—A bill is be- 
fore the legislature to give authority 
for extending the lowa Railway & 
Light Co.’s lines to the grounds of 
the Old Soldiers’ Home. Twenty- 
three thousand dollars will be required 
to buy the right of way. 


Ottumwa, Iowa.—The citizens have 
voted in favor of municipal lighting. 
Address Charles O. Warren, mayor. 


Story City, Iowa—This town has 
under consideration a $50,000 electric 
light plant. 


Clarksville, Mo.—Clarksville Elec- 
tric Light & Water Co. has been or- 
ganized. The company has obtained 
a franchise from the City Council and 
the proposition will be voted on at 
the April election. Work will begin 
on a new plant immediately after the 
results of the election are known. 


Joplin, Mo.—The contract has been 
let for a five-story Y. M. C. A. build- 
ing to the Eberhardt Construction 
Co., Salina, Kans. The bid of this 
company was $215,294, as against 
$205,286, which was the conservative 
estimate of the architects, Smith, Rea 
& Lovitt, of Kansas City, Mo, a 
year ago. The increase of only $10,- 
000 was noted by contractors gener- 
ally. It had been predicted that in 
view of present market conditions 
no bid would be offered less than 
$240,000. 


Kansas City, Mo.—T. H. Lishear 
has secured the contract for the erec- 
tion of the House of Good Shepherd, 
the initial expenditure to be in excess 
of $150,000. The original group of 
buildings will consist of three con- 
nected buildings, a three-story con- 
vent building, 43x108 ft., for the sis- 
ters; a four-story children’s building. 
51x149 ft., and a one-story chapel. A 
power house, garage and other build- 
ings will be located apart from the 
main -group. 


Kansas City, Mo.—Judge John H. 
Lucas has been in Jefferson City con- 
sulting with the Missouri Public Util- 
ities Commission relative to a pro- 
posed bond issue by the Kansas City 
Light & Power Co. He says that 
while plans are not formulated as yet, 
the company would probably ask the 
Commission for authority to issue $6,- 
000,000 for a new power plant em- 
bodying four units. It will be the in- 
tention of the company to eventually 
consolidate the units. 


Kansas City, Mo.—It is said that 
the Kansas City Light & Power Co. 
may ask for a bond issue of $6,000,000, 
the preliminary steps before the Mis- 
souri Public Utilities Commission 
having been taken. It is the purpose 
of the company to erect a new power 
plant of four units and later to con- 
solidate the four units. 


Poplar Bluff, Mo.—Plans are being 
made for the erection of a big power 
plant to connect with several towns 
in the-vicinity, by high tension wires. 

Sta Joseph, Mo.—Charles L. Faust, 
city counselor; Jis working on ordi- 
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nances whith will be submitted to 
the Council providing for a bond is- 
sue of $500,000 for an electric light 
plant, $500,000 for a new city hall, 
$760,000 for sewers and $50,000 for 
further motorization of the fire de- 
partment. This will make a complete 
bond issue of $1,810,000. 


St. Joseph, Mo.—Swift & Co: will 
erect an addition to the north boiler 
room, brick, two stories high, with 
modern mechanical equipment which 
will cost complete $90,000. It will give 
the plant an additional 1000 hp. In- 
cluded in the equipment will be two 
500-hp. boilers with chain grate 
stokers and two boiler feed pumps. 
A new smokestack of reinforced con- 
crete will be erected. The total im- 
provements will cost $25,000. 


St. Joseph, Mo.—J. H. Van Brunt, 
general manager of the street railway 
company, returned from New York 
City where’ he was in conference with 
the engineers of Henry L. Doherty 
& Co., the parent company, regarding 
the improvements to the local power 
plant. Actual construction work will 
start within ten days. 


St. Louis, Mo.—Union Electric 
Light & Power Co. has sold the build- 
ing which it tenants under a 20-year 
lease to Paul Brown, who has taken 
it over as an investment. The price 
as indicated by the revenue stamps 
on the deed was about $1,000,000, al- 
though the nominal consideration was 
$1000. The building is 11 stories high, 
149x100 ft., and is one of the most 
substantial in the St. Louis down- 
town district. 


Sikeston, Mo.—A special election 
will be held in June to vote on a $75,- 
000 bond issue for the erection of a 
municipal light plant. 


Sharon Springs, Kans.—Black & 
Veatch, engineers, 507 Inter-State 
building, Kansas City, Mo., have pre- 
pared plans for $40,000 worth of im- 
provements to be made to the electric 
light and water works. Address 
Harry C. Wheeler, city clerk. 


Beatrice, Neb.—Fire in the boiler 
room of the Dempster electric light 
plant caused property loss of about 
$1000. 


Omaha, Neb.—Board of Education 
has made tentative plans for erection 
of three-story and utility attic High 
School of Commerce, 240x120 feet, 
$800,000. 


Herrick, S. D.—Henningson Engi- 
neering Co., National Bank building, 
Omaha, Neb., has completed prelimi- 
nary plans for improving the mu- 
nicipal electric hight plant and water 
works system. An election will be 
held to submit bond issue to voters. 


Madison, S. D.—The city plans an 
election to vote on $125,000 bonds to 
build an electric light plant. 


SOUTH CENTRAL STATES. 


Ghent, Ky.—Ghent Electric Light 
Co., recently organized with a capital 
of $5000, is planning for the con- 
struction of a local electric light sys- 
tem. The company has been granted 
a municipal franchise. 


Louisville, Ky—Commercial de- 
partment of the Louisville Gas & 
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Electric Co. during the week ended 
March 28 secured 75 new electric 
light and power customers with 35 
kw. of lighting and 156 hp: in motors, 
and closed contracts for wiring 24 
already built houses. New business 
connected to the company’s lines in- 
cludes 88 customers with 40 kw. of 
lighting: Electric energy output was 
10.6% greater than during the cor- 
responding week of 1918: 


Lookout Moutitain, Tenh.—Fire rë- 
cently destroyed the local power 
plant, with total loss, including ma- 
chinery and equipment, estimated at 
$50,000. It is understood that plans 
are being considered for rebuilding. 


Gloster, Miss.—The city has ar- 
ranged plans for the installation of a 
quantity of new equipment in the mu- 
nicipal electric hgnt and water plant, 
estimated to cost about $11,000. 


Lexington, Miss.——The city con- 
templates establishing an electric 
light plant. The specifications include 
steam or oil engines. Address W. L. 
Jordan, city clerk. 


Senatobia, Miss.—The city plans to 
build electric and water works plants. 
Fifteen thousand dollars in bonds will 
be issued. Address mayor. 


Mobile, Ala—An electric power 
plant will be established by the Mo- 
bile Electric Co., to cost about $1,000,- 
000. Address T. K. Jackson, man- 
ager. 


Batesville, Ark.—H. V. Hoyt has 
under consideration the placing of 
machinery in grain elevator to fur- 
nish light and power to the village. 


Little Rock, Ark.— Arkansas Hydro- 
electric Development Co. has in- 
creased its capital $450,000 to provide 
for extension work and installation of 
equipment. 


Clarendon, Ark. — Commonwealth 
Power Co. proposes to erect an elec- 
tric power plant. 


DeRidder, La.—The city is arrang- 
ing plans for the installation of new 
pumping plant, and the construction 
of a new electric light and power 
plant, to be used for municipal serv- 
ice. It is understood that a bond 
issue for $90,000 to cover the cost of 
the work is planned. 


Commerce, Okla. — Arrangements 
have been made for the placing of 
street lights on Commerce street, the 
entire length of the business section. 
Work on the installation will begin at 
once. Lights will probably also be 
installed on other business streets, 
but definite plans have not been made. 


El Reno, Okla.— New industries or- 
ganized at El Reno include the W. E. 
Bible Storage Battery Mfg. Co. and 
the Nugget Retining & Manufactur- 
ing Co. 


Enid, Okla.—The Enid division of 
the Oklahoma Gas & Electric Co. re- 
ports prospects of largely increased 
power load before the end of April, 
including resumption of operations by 
the local brick yard and Arctic Ice Co. 


Hanna, Okla.— The Commercial 
Club, recently organized, is making 
arrangements for a new light plant. 


Sapulpa, Okla.—The Sapulpa Elec- 
tric Co. during the past week estab- 
lished a new peak record of 1160); with 
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a daily output of 14,763 kw-hr. Elec- 
tric energy requirements of the local 
ice company have been. increased 
from 33 to 53 hp. 


Dallas, Tex.—The city commissitn 
has just approved expenditures of ap- 
proximately $500,000, made by the 
Dallas Power & Light Co: The trans- 
actions involved in thesé expéndi- 
tures are the purchase of the Dallas 
Ice, Fuel, Light & Power Co. and the 
Carroll Electric Co., both of which 
plants are to be taken over and 
merged into the system of the Dallas 
Power & Light Co. 


Fort Worth, Tex.—Plans are under 
consideration by the City Commission 
for a bond issue for $50.000 to pro- 
vide ior extensions in the municipal 
electric light system. 


Fort Worth, Tex.—Richard Ferris 
and H. E. Robison of Fort Worth, 
promoters of the proposed interurban 
electric railway to run between this 
city and Mineral Wells, will soon 
begin making the survey for the line. 
The right of way of the first 45 miles 
out of Fort Worth will be secured as 
soon as the survey is finished, it is 
stated. 


Fort Worth, Tex.—E. P. Turner of 
Dallas and associates have been 
granted a franchise by the commis- 
sioners’ court of Tarrant county to 
construct an interurban electric rail- 
way over the highways outside the 
limits of Fort Worth. It is stated the 
proposed line will run from this city 
to Abilene, via Mineral Wells, a dis- 
tance of about 200 miles. Mr. Turner 
and associates have for some time 
past been promoting the construction 
of two interurban electric railways to 
run out of Dallas. They organized 
the Dallas & Southwestern Traction 
Co. to build a line from Dallas to 
Glen Rose, and the Dallas & North- 
western Traction Co. to build a line 
from Dallas to Wichita Falls. Con- 
siderable preliminary work towards 
the construction of the two railways 
has been done. 


Fort Worth, Tex.—On April 8 an 
election will be held to decide the 
question of issuing $50,000 in bonds 
for extending electric lighting. Ad- 
dress mayor. 


Houston, Tex.—The work contem- 
plated for improving the water sys- 
tem includes electric pumps. Address 
mayor. 


Wichita Falls, Tex.— Munger Ranch 
Oil, 612 Seventh street, recently in- 
corporated with a capital of $60,000, 
is planning for the construction of a 
new power plant and the installation 
of a pumping station. 


WESTERN STATES. 


Crook, Colo.—An election will be 
held soon to vote on the proposal to 
issue $20,000 in bonds for the in- 
stallation of an electric light plant 
and water works system. Plans are 
being prepared by the Henningson- 
Engineering Co., Omaha, Neb. 


Gallup, N. Mex.—Gallup Electric 
Light & Power Co. has been incor- 
porated here for the purpose of pur- 
chasing the electric light and power 
plant that is owned by Gregory Page 
and associates. The plant will be en- 
larged and otherwise improved. 
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Salt Lake City, Utah.—The city 
contemplates improvements to its 
water works, water supply lines, 
power plants, etc., to cost approxi- 
mately $1,000,000. Bonds will be 
raised through the sale of bonds. 


Marshfield, Ore.—Sitka Spruce Co. 
is operating its plant at Coquille, Ore., 
on double shift. Electric energy 
amounting to 250 hp. in motors is 
supplied by the Mountain States 
Power Company. The Buehner Lum- 
ber Co., of North Bend, whose re- 
quirements of electric energy amount- 


ing to 700 hp. are supplied by the 


Mountain States Co., expects to be- 
gin operation on double shift in the 
near future. The Kruse & Banks 
Shipbuilding Co. has received con- 
tracts for two large sailing vessels, 
these being the first private contracts 
awarded in this district since the ship- 
building yards began work on gov- 
ernment contracts. 


Spokane, Wash.—The Washington 
Public Service Commission has au- 
thorized the Spokane & Inland Em- 
pire Railroad Co. and the Washington 
Water Power Co. to charge a six- 
cent fare. This order followed the re- 
quest of the two companies for an 
increase from five cents to seven 
cents. 


Brawley, Cal—The Southern 
Sierras Power Co. is understood to 
be arranging plans for the construc- 
tion of a new substation at Brawley. 


Fresno, Cal.— The San Joaquin 
Light & Power Corp. is arranging 
plans for a consolidation with the 
Midland Counties Public Service 
Corp. A. C. Balch is president of the 
latter concern. 


San Diego, Cal.—The United States 
Navy Department has recently com- 
pleted plans for the installation of a 
new floodlighting system at the naval 
coaling station at La Playa. 


San Francisco, Cal.—The city con- 
templates spending $17,000.000 for 
water and power plants. Money for 
this work is to be raised through the 
sale of bonds. 


Tulare, Cal—The Mt. Whitney 
Power & Electric Company has re- 
cently commenced work on improve- 
ments and extensions in its plant and 
system, the entire work being esti- 
mated to cost approximately $82,900. 
The work will comprise extensjons in 
its power lines, to cost $60,000, im- 
provements in its Tulare lines, to 
cost $17,000, and the installation of 
new equipment, etc., to make up the 


total of $82,000 


Willows, Cal—The Northern Cali- 
fornia Power Co. is considering plans 
for the construction of a new local 
substation, to provide for increased 
capacity. It is understood that a 
number of new pumping plants will 
be erected in this vicinity, and in 
connection with. other increased busi- 
ness, necessitates the extension. 


Woodland, Cal—The Pacific Gas & 
Electric Co. is understood to be con- 
sidering plans for increased opera- 
tions in this vicinity. It is understood 
that several new pumping plants will 
be erected by the Alameda Sugar 
Company, power to be furnished by 
the Pacific company. 
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New York, N. Y.—Federal Elec- 
trical Products Corporation. Capital, 
$5,000. To manufacture electrical 
specialties. Incorporators: A. and B. 
and L. Blum, 52 Broadway. 


Brooklyn, N. Y.—William J. Piet- 
ers X-Ray Laboratory, Inc. Capital, 
$5,000. To deal in X-Ray apparatus. 
Incorporators: E. Liska, W. J. and 
A. Pieters, 101 Audubon avenue. 


Tuckahoe, N. Y.—Elgo Manufac- 
turing Co. Capital, $10,000. To man- 
ufacture electric bells and kindred 
specialties. Incorporators: W. 
Smyth. J. J. Monahan and J. A. Mc- 
Loughlin, 154 91st st. 


Syracuse, N. Y.—Chapin & Baker 
Manufacturing Co. Capital, $25,000. 
To manufacture engines, boilers, etc. 
Incorporators: C. H. Searl, F. 
Baker and E. I. Chapin. 


Pompton Lakes, N. J.—Tri-County 
Electric Co. Capital, $25,000. To op- 
erate a local electric light, heat and 
power plant. Incorporators: Samuel 
W. McElroy, E. V. McElroy and 
Henry G. Hershfield. 


Worcester, Mass.—Worcester Bat- 
tery Exchange, Inc. Capital, $10,000. 
To operate in a general electrical en- 
gineering capacity, and deal in elec- 
trical supplies. Incorporators: Philip 
R. Ammidon, A. Ingham Bicknell, 
Cambridge; and H. M. Clifford, Re- 
vere. 


Pittsburgh, Pa—Central_ Electric 
Tool Co. Capital, $5,000. To manu- 
facture electric tools of various kinds. 
John A. Metz, Dormont, is the prin- 
cipal incorporator. 


Philadelphia, Pa. — Pennsylvania 
Electric Welding Co. Capital, $10,000. 
Incorporated under Delaware laws. to 
engage in general electric welding 
operations. Incorporators: Clayton 
P. Plunkett, George H. Beck, and Al- 
bert Schroeder, Philadelphia. 


Memphis, Tenn.—Dixie Engine Co. 
Capital, $50,000. To manufacture en- 
gines, etc. Incorporators: E. H. Kim- 
mons, Jr., Lemuel Dougherty, D. L. 
Devere, A. M. Bradford, and E. C. 
King. | 

Chicago, Ill.—Hall Radio Corpor- 
ation. Capital, $400,000. Incorporated 
under Delaware laws to install com- ` 
mercial wireless systems. Incorpor- 
ators: Samuel C. Wood, A. D. Suess, 
Chicago; and L. B. Phillips, Dover. 


Smithland, Ky.—Smithland Light & 
Power Co. Capital, $8,000. To operate 
a local light and power plant. Incor- 
porators: G. L. Crawford, H. Wil- 
son, and M. L. Poell. 


Houston, Tex.—Houston Guada- 
lupe Water Power Co. Capital, $200.- 
000. To operate a local hydroelectric 
power plant. Incorporators: H. A. 
Deen F. T. Beadle, and C. L. 

olb. 


Philadel hia, - Pa. — Pennsylvania 
Electric Welding Co. Capital, 10,000. 
To engage in general electrical con- 


. Supply Co. 
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tracting operations, etc. John S. 
Thompson is the principal incorpo- 
rator. 


Norfolk, Va.—General Electrical 
Machinery Corporation. Capital, $20,- 
000. To engage in the manufacture 
of electrical equipment, machinery, 
etc. Incorporators: William A. Burk- 
ard, and E. T. Henderson. 


Petersburg, Va. — Cockade City 
Electric Co. Capital, $20,000. To 
manufacture electrical supplies, etc. 
Incorporators: R. Mason, president; 
D. M. Barner, secretary and treas- 
urer. 


Rock Hill, S. C.—Stegall Water & 
Light Co. Capital. $25.004. To en- 
gage in the installation of water and 
light systems, etc. J. Webb is secre- 
tary and treasurer. 


Austin, Tex.—Cummings Electric 
Supply Co. Capital, $20,000. To en- 
gage in the manufacture of electrical 
supplies, etc. Incorporators: G. C. 
Sanford, R. L. Gresham, and J. G. 
Cummings. 


Dubuque. Iowa.—United Electric 
Co. To deal in electrical supplies and 
conduct a general business. Joseph 
Lowe, president and treasurer, and 
Clarence L. Willging, secretary. Capi- 
tal stock, $15,000. 


Brooklyn, N. Y.—Victory Electrical 
Nominal capital, $5,000. 
To manufacture electrical supplies, 
etc. Incorporators: Ac W. Brooke, 
. H. Avaztan, and J. Wolff, 1089 
Eastern Parkway, Brooklyn. 


PROPOSALS 


Lighting Equipment.—Bids will be 
received until April 19 by the Water 
and Light Commission of Waterloo, 
Wis., for the installation of a new 
unit. Plans and specifications will be 
furnished upon application. Z. ; 
Failinger is secretary. 


Electric Light Plant.—Bids will be 
received at Benson, N. C., for water 
works and electric light plant. The 
work will consist of deep well and 
pump, combined water and electric 
station, 60 and 100-kw. units, boilers, 
pumps and reservoir and about hve 
miles of water pipe lines. Address 
Ezra Parker, mayor. 


Hoistway and Electric Dumbwaiter. 
—RBids will be received by the super- 
vising architect, Washington, D. C.. 
on April 17, for installing complete 
a hoistway and electric dumbwaiter 
in the United States postofhce and 
courthouse of Pittsburgh, Pa., in ac- 
cordance with the drawing and speci- 
fication, copies of which may be had 
at the above office at the discretion 
of the supervising architect. Address 
James A. Wetmore, acting supervis- 
ing architect, Washington, D. C. 


Wood Working Machine.—Bids will 
be received April 29 by the Bureau 
of Supplies and Accounts, Navy De- 
partment, Washington, D. C., for one 
portable wood-working machine with 
motor drive, complete for service at 
Norfolk, Va. Schedule 3881. 
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Raymond H. Smith New President of Wisconsin Electrical 
Association — Colonel Junkersfeld Joins Stone & Webster 


Lorne C. WEBSTER has been ap- 
pointed president of the Quebec Rail- 
way, Light, Heat & Power Co., suc- 
ceeding the late Sir R. Forget. Sen- 
ator D. O. Lesperance, of Quebec, is 
the new vice-president. 


RALPH E.WLSMAN, general man- 
ager of the Kings County Lighting Co., 
Brooklyn, N. Y., has been elected vice- 
president of the company. He will 
continue in the office of general man- 
ager in addition to his new duties. 


WALTER P. Hatcu, for nine 
years in charge of the wire sales di- 
vision in the home office of the Mor- 
gan Spring Co., Worcester, Mass., is 
now district sales manager for the 
western district and will make his 
headquarters at Chicago, Ill. 


R. L. BAKER, formerly manager 
of the electrical and battery dep: rt 
ment of the Railway & Mine Supply 
Co., Chicago, has opened an office in 
the Edison building, Chicago, where he 
will engage in the salvage of power 
plants and usable steel and wood scrap. 


Capt. L. W. Nims, of Engineer’s 
Corps, U. S. Army, received his dis- 
charge from service. Captain Nims, a 
brother of F. D. Nims, general manager 
of Washington Coast Utilities, Seattle. 
formerly was on the engineering staff 
of the Utah Power & Light Co., Salt 
Lake City. 


H. IH. SKINNER, formerly con- 
nected with the power engineer bureau 
of the sales department of the Nar- 
ragansett Electric Lighting Co., Provi- 
dence, R. I, is now representing the 
Westinghouse Electric & Manufactur- 
ing Co. in the Rhode Island and eastern 
Connecticut territory and has estab- 
lished headquarters in the Union Trust 
building, Providence, R. I. 


BARZILLAIL G. WorrTH, former- 
ly electrical engineer, and vice-presi- 
dent of Walter Kidde & Co., Inc.. was 
recently elected treasurer of the Mon- 
mouth Chemical Co. and will have 
charge of the manufacturing and re- 
search. This company produces potas- 
sium chlorate electrolytically, using 
processes and apparatus developed by 
Mr. Worth. 


R. E. S GeEARE, well known in 
the construction and power plant field 
in Chicago and the Middle West, was 
recently elected president of the Mid- 
West Manufacturing Co. Old Colony 
building, Chicago. Mr. Geare will con- 
tinue his work of active representa- 
tion of the T. L. Smith Co., Manistee 
Iron Works Co., Geare & Co. and other 
concerns. The Mid-West Manufac- 
turing Co. has acquired the sales and 
manufacturing rights of the “Continen- 
tal” chain-grate stoker from the Manis- 
tee Iron Works and of the “Chaingrip” 
pipe vise and tools from the Gerolo 
Manufacturing Co. 


G. A. SHOEMAKER has been placed 
in charge of the western sales zones of 
the Graton & Knight Manufacturing 
Co., Worcester, Mass., which includes 
Chicago, Milwaukee, Minnesota, Kan- 
sas City, Dallas, St. Louts and New 
Orleans. 


RayMonp H. SMITH, recently 
recently elected president of the Wis- 
consin Electrical Association and of the 
Wisconsin Gas Association, is vice- 
president and general manager of the 
Eastern Wisconsin Electric Co. with 


Raymond H. Smith, 


offices at Sheboygan, Wis. Mr. Smith 
entered the utility field with the Water- 
bury Traction Co., Waterbury, Conn., 
in 1897, and held various positions in 
the electric and railway departments 
until 1900, at which time he became 
assistant superintendent of the railway. 
In 1900 he was transferred to the head- 
quarters of the Connecticut Railway & 
Lighting Co. at Bridgeport, Conn. In 
1903 he was made superintendent of the 
company at Bridgeport and held this 
position until 1907 at which time he 
became general manager of the Albany 
& Hudson Railroad Co., of Albany, N. 
Y. This company, two years later, 
passed through a receivership, and Mr. 
Smith was made receiver, and later was 
made general manager of the re- 
organized company, the Albany South- 
ern Railway Co. 

In 1912 Mr. Smith left Albany and 
became general manager of the Jack- 
son Light & Traction Co., of Jackson, 
Miss., which position he held until 1916. 
In November, 1916, he was made vice- 
president and general manager of the 
Sheboygan Electric Co.. of Sheboygan, 
Wis. In March, 1918, the company was 
consolidated with the Wisconsin Electric 
Railway Co., of Oshkosh, Wis., and the 
Eastern Wisconsin Railway & Light 
Co., of Fond du Lac, and Mr. Smith 
was made vice-president and general 
manager of the consolidated companies, 
the Eastern Wisconsin Electric Co. 


HARRY TorREY, of Madison. N. 
J., superintendent at the municipal light 
plant at Chatham, N. J., has resigned 
to become superintendent of the local 
municipal light plant. 


Frank Dıx, formerly superin- 
tendent of the municipal light and 
power plant at Fort Wayne, Ind.. has 
been appointed county engineer of Al- 
lin county and superintendent of the 
county light and power plant. 


G. L. MAYER has severed his con- 
nection with the Joseph Joseph & 
Brother Co., Chicago, to become buyer 
for the James S. Miller Co., Chicago. 
Mr. Mayer was formerly purchasing 
agent of the Ohio Electric Railway Co., 
resigning that position to join the Joseph 
company. 


J. McDoNALp SmM1TH, formerly 
chief engineer of the Triumph Electric 
& Ice Machine Co., has left the com- 
pany to represent the Australian in- 
terests of the Texas Oil Co., with head- 
quarters at Sydney, Australia. Mr. 
Smith leaves behind him in the elec- 
trical industry a host of friends and an 
enviable record. 


kK. C. CHERRINGTON and T. R. 


‘("OOLEY, who for the past few years 


have been in the sales service depart- 
ment of the Cutler-Hammer Manufac- 
turing Co. at Milwaukee. have been 
transferred to the Pittsburgh office of 
the central district, Mr. Cherrington 
becoming office manager and Mr. Cool- 
ey, engineering correspondent. 


PROFESSOR MICHAEL PUPIN, 
of the electrica} engineering de- 
partment of Columbia University. 
sailed for France on the White Star 
liner on March 28. He has gone abroad 
to lend his assistance to the Peace Con- 
ference and expects to be gone until 
June unless the conference finishes its 
deliberations before that date. Profes- 
sor Pupin was royal consul-general 
for Serbia in the United States until 
a few months ago, when another rep- 
resentative was sent over from Europe. 
He is regarded as an authority on the 
Slav races. ; 

CLYDE A. FLINT, for many 
years connected with the electric heat- 
ing industry, has received the appoint- 
ment of sales manager of the Rath- 
bone Sard Electric Co., Inc., Albany, N. 
Y. Mr. Flint entered the industry in 
1905, starting with the Simplex Electric 
Heating Co., of Cambridge. Mass. 
holding a number of positions in its 
factory and acting as representative 
through New England. He became as- 
sociated with the Rathbone Sard 
company about three years ago to take 
up electric range work, and since then 
has had charge of the manufacturing. 
advertising, sales work and engineer- 
ing, being responsible for many of the 
changes in the present line of Acorn 
ranges, produced, by the company. 


April 12, 1919. 


CHARLES J. MARSH, connected 
with the Standard Underground Cable 
Co., Perth Amboy, N. J., was recently 
elected president of the New York 
Metal Exchange at its annual election. 


FreD) H. WALDRON, formerly 
Minneapolis representative of the Chi- 
cago Pneumatic Tool Co., Chicago, was 
recently appointed manager of the 
pneumatic tools sales division of the 
company, succeeding J. G. Osgood, re- 
signed. 


MELBURN BRANT, who was com- 
missioned captain in the United States 
Army, has rejoined the Byllesby forces 
as a salesman for the bond department 
in New York City. Before entering 
the service Mr. Brant was connected 
first with the publicity department and 
later with the bond department of H. 
M. Byllesby & Co., Chicago ofħce. 


D. W. BLAKESLEE, electrical en- 
gineer, formerly assistant superintend- 
ent of the Pennsylvania Electric & 
Manufacturing Co., has, after serving 
about two years as first lieutenant, 56th 
Engineers, A. E. F., returned to his 
civil occupation with the Jones & 
Loughlin Steel Co., Pittsburgh, Pa. 
While in France Mr. Blakeslee did ex- 
perimental and development work in 
connection with anti-aircraft search- 
lights and sound-ranging applications. 
He now makes a specialty of mill and 
factory lighting and power applica- 
tions. 


ALBERT T. Kunz, who for many 
years has served the Houston Electric 
Co., Houston, Tex., in various capaci- 
ties, has been appointed to the position 
of purchasing agent of the company and 
also of the Galveston-Dallas Electric 
Railway Co. In addition, Mr. Kunz be- 
comes general passenger agent of the 
latter road, being appointed to the posi- 
tion recently vacated by Rex D. Frazier, 
resigned. Mr. Kunz is a native of 
Houston and has been in the employ of 
the Houston Electric Co. since his boy- 
hood days, literally growing up with the 
Houston office of the Stone & Webster 
interests. 


LIEUE Com H Te Ersen, P: 
S. Naval Reserve Force, has been re- 
leased to inactive status and has re- 
sumed his civilian work as secretary 
and treasurer of the Walter A. Zel- 
nicker Supply Co., St. Louis, Mo., with 
which company he was in charge of 
internal management and manufactur- 
ing operations. Mr. Elson was grad- 
uated from the U. S. Naval Academy 
in 189& and after service in Cuba, the 
Philippines and China, resigned from 


the Navy in 1902 to become interested | 


in the Zelnicker company. He was 
chief engineer of the Missouri Naval 
Militia with which organization he was 
mobilized into Federal service when 
war was declared. His assignment was 
inspector of machinery 9th, 10th and 
llth Naval Districts, with headquarters 
at Chicago, where he had charge of the 
design and conversion to salt water use 
of machinery department of Great 
Lakes vessels taken over by the Navy 
Department, among which were the 
well known boats, City of South Haven, 
Virginia and Puritan, as well as reha- 
bilitation and design and installation 
of new machinery in the ill-fated East- 
land, now named U. S. S. Wilmotte. 
Mr. Elson will have the general man- 
agement of operations and manufac- 
turing of the Zelricker company and its 
Various subsidiaries. 


BEPC TRICAL REVIEW 


IRVING SAMUELS, Allentown, 
Pa., formerly connected with the Le- 
high Valley Light & Power Co., and 
chairman of the local section of the 
National Electric Light Association, re- 
cently established offices in the Hun- 
sicker building, 17 North Seventh 
street, to engage in a general electrical 
and mechanical engineering capacity. 


CoL. PETER JUNKERSFELD, as- 
sistant to the vice-president of the 
Commonwealth Edison Co., Chicago, in 
charge of the contract, operating. elec- 
trical and construction departments of 
that company, resigned April 1 to be- 
come engineering manager for Stone & 
Webster, engineers, constructors and 
managers of Boston, Mass. Colonel 
Junkersfeld began his career with the 
Edison company in 1895, shortly after 
graduating from the University of Illi- 
nois, as a helper at the old Harrison 
street station. Shortly after this he 
entered the Engineering Department of 


Peter Junkersfeld. 


Col. 


the company and from then on he 
played a very prominent part in the 
development of the company. Among 
the most notable of his achievements 
while with the Edison company were 
his work in connection with the con- 
struction of its large generating sta- 
tions and substations, his activities in 
supplying the Chicago surface and 
elevated roads with power and his in- 
vestigation in 1906 of the electric power 
requirements of the steam railroads in 
Chicago. 

In 1917, immediately following the 
declaration of war, he was one of the 
five reserve majors called into the 
service of what was later called the 
Construction Division of the Army. In 
this capacity he played a very important 
part in the organization of the depart- 
ment, in the building of many canton- 
ments and in many other remarkable 
construction works which were accom- 
plished during the period of the war. 
In recognition of his services he was 
promoted to lieutenant-colonel and later 


to colonel. He was discharged on 
March 4, 1919. 
Colonel Junkersfeld was for two 


vears president of the Association of 
Edison Illuminating Companies, was 
for three years vice-president of the 
American Institute of Electrical Engi- 
neers. He is also a member of the 
American Society of Mechanical Engi- 
neers, the Western Society of Engi- 
neers, the National Electric Light Asso- 
ciation and the American Electric 
Railway Association. 
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W. D. Hopcson has recently been 
made district manager of the Imperial 
Electric Co. of Akron, Ohio, with head- 
quarters in Chicago. Mr. Hodgson has 
had an extended experience in the elec- 
trical industry, previous to his connec- 
tion with the Imperial company having 
been superintendent of the lighting and 
power department of the Northern 
Ohio Light & Traction Co. at Akron. 


Fins? Liter. S Ac KOENIG 
of the coast artillery has been dis- 
charged from the service and has joined 
the forces of the Advance Machinery 
& Supply Co., Denver, Colo., as sales 
engineer. Lieutenant Koenig was grad- 
uated from the electrical engineering 
department of the University of Colo- 
rado in 1913 and has spent about four 
years in the employ of the General 
Electric Co., Schenectady, N. Y. The 
last two years of this time was spent 
in the experimental department. Lieu- 
tenant Koenig joined the colors in Au- 
gust, 1917, and was commissioned first 
lieutenant C. A. R. C. in November, 
1917. The Advance company is the 
western representative for the De Laval 
Steam Turbine Co., C. H. Wheeler 
Manufacturing Co., Uehling Instrument 
Co., Republic Flow Meters Co., Betson 
Plastic Fire Brick Co., Richardson- 
Phenix Co., Ohio Blower Co., Viking 
Pump Co., Heine Chimney Co., Yarnall- 
Waring Co., together with several other 
specialties of merit used in the engi- 
neering feld. 


Obituary. 


Dr. JameEsS J. CLARK, inventor 
of pioneer telegraph devices, and for- 
merly associated with Samuel Morse, 
Alfred Vail, and other prominent fig- 
ures in telegraphic development, died 
at Washington, D. C., on March 21, 
aged 90 years. 


SIRK WILLIAM GCGROORKES Eng- 
lish chemist and physicist, died in Lon- 
don, Eng., on April 4. He was born 
in London on June 17, 1832, and studied 
chemistry at the Royal College of 
Chemistry under A. W. von Hofmann, 
whose assistant he became in 1851. 
Three years later he was appointed an 
assistant in the meteorological depart- 
ment of the Radcliffe observatory, Ox- 
ford, and in 1855 he obtained a chem- 
ical post at Chester. In 1861, he dis- 
covered thallium, a new element, while 
conducting an examination of the- 
residue left in the manufacture of sul- 
phuric acid, and while carrying out in- 
vestigations of the metal and its prop- 
erties found that it appeared heavier 
when cold than hot. This was ex- 
plained by him as being due to a “re- 
pulsion of radiation.” Utilizing this. 
principle he constructed the radiometer, 
which led to his famous researches on 
the phenomena produced by the dis- 
charge of electricity through highly ex— 
hausted tubes, sometimes known as 
Crookes tubes, and to the development 
of his theory of “radiant matter” or 
matter in a “fourth state,” which led 
up to the modern electronic theory. 
Later he began an inquiry into the con- 
stitutions of rare earths, his researches 
leading him to very startling results. 
On the discovery of radium, he took 
up the study of the element, doing 
much to bring its forces to the service 
of mankind. He was a prolific writer 
of books on physics and chemistry. He 
was knighted in 1897 and was the re- 
cipient of numerous medals and honors 
ffony Various ‘institutions. 
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Public Utility Commissions a Vital 


Necessity. 


In the March issue of the Doherty 
News, issued by Henry L. Doherty & Co., 
the following editorial comments are 
made concerning public utility commis- 
sions: 

“One of the regrettable results of the 
war as it effects public utility properties 
throughout the United States is a dis- 
position on the part of the people to do 
away with public utility commissions, or 
at least, to take away some of their 
powers of rate making. Since the or- 
ganization of the commissions by the 
various states there has been a gradual 
increase in the power granted to them. 
This power has not always been wisely 
or fairly wielded. The machinery of the 
commissions, however, has been advan- 
tageous in one respect in particular, and 
that is it has been able to function in a 
more or less disinterested manner, 

“As long as conditions were such that 
public utility commissions could institute 
reforms that improved’*the operating con- 
ditions of utilities under their jurisdiction, 
the commissions received popular ap- 
proval from the people. With the in- 
creased costs resulting from the war, 
which included materially higher wages 
and higher prices for maintenance and 
improvements, the utilities were con- 
fronted with the problem of obtaining 
higher rates for their services. In many 
cases the necessity for these higher rates 
Was so great that unless they were 
granted the companies would he forcea 
into the hands of receivers. The public 
utility commissions in most cases saw 
the necessity also for granting the ap- 
plications of the companies and gave the 
relief needed. 

“In many instances where higher rates 
had been allowed the people in the cities 
and towns affected attempted by every 
means within their power to prevent the 
higher rates going into effect. Out of the 
agitation which grew up as the result of 
this feeling on the part of the people 
there has developed a movement to re- 
turn to the individual cities and towns 
the power of making rates that has here- 
tofore been in the hands of the comnnis- 
sions. This is a dangerous movement for 
the reason that local political conditions 
are often such that the utilities cannot 
obtain reasonable treatment from the 

eonle of the cities in which they operate. 

t is a movement that should be fought 
by every stockholder in a public utility 
corporation. The day when the stock- 
holder in a corporation has no further 
obligation than to receive his dividend 
checks has passed. The stockholder’s 
responsibility goes much further than 
this. He is a partner with the manage- 
ment of the corporation and as such he 
should use his intiuence to develop public 
opinion along sound lines. 

“The public utility commissions may 
not have been the most ideal medium for 
regulating utility properties, but they arc 
on the whole hetter than anything that 
has vet been devised, and they are better 
than the method of local control that is 
now being agitated in so many com- 
munities. The stockholders must fight to 
prevent any further demoralization of 
public utility control and in this man- 
ner particularly their influence is vitally 
necessary.” 


Toronto System Shows Large In- 


crease in Gross. 


The annual report of the Toronto 
Hydro-Electrie System for the past yea) 
shows a gross revenue of $2,353,143. made 
up as follows: Lighting, $743.914; power, 
$982,859: street lighting, $300,594: exnibi- 
tion, $15.745; current supply in bulk to 
other municipalities, $245.856; income from 
other sources, $64.472. The expenditures 
were $812.251. cost of current: $661,361. 
cost of operation and management: and 
$846.164. fixed charges. interest and sink- 
ing fund, a total of $2.231.776, showing a 
net profit in the year’s operation of %21,- 
R66. The assets of the system are valued 

with gross liabilities of 
$10.564,.255, showing a surplus of assets 
totaling $65.979. 


Staten Island Company Issues Bonds. 


The Public Service Commission for the 
First District has adopted an order per- 
mitting the Staten Island Rapid Transit 
Railway Co. to issue $1,150,000 face value 
of refunding bonds, due June 1, 1948, and 
bearing interest at 4%, payable semi- 
annually. The bonds are redeemable at 
par and accrued interest on and after 
June 1, 1925. The bond issue is secured 
under the company’s $5,000,000 refunding 
mortgage, executed on June 1, 1905, to 
the Guaranty Trust Co. of New York, as 
trustee. The order recites that the Rall- 
way Co. shall sell the bonds so as to net 
it not less than the par value of the prin- 
cipal thereof, besides accrued interest, the 
proceeds to be applied for the discharge 
of refunding of an equal amount of ob- 
ligations of the railway company to the 
Baltimore & Ohio Railroad Co. for the 
acquisition of property and the construc- 
tion. completion, extension or improve- 
ment of its facilities. The application of 
the company under which the hearings 
were held states that the Staten Island 
Rapid Transit Railway Co. is indebted to 
the Baltimore & Ohio Co. in the sum of 
$1,625,000 for cash advances made to the 
Rapid Transit Railway Co. for con- 
struction purposes, much of the money 
being spent for dock and other improve- 
ments in the vicinity of St. George, Staten 
Island. 


American International Corporation 
Issues Annual Report. 


In its annual report to stockholders, the 
American International Corporation has 
clearly defined the policy and scope of its 
organization. It states that while the 
effort of the corporation during the great- 
er part of 1918 was deyoted almost entire- 
ly to war work, normal business has been 
resumed as far as practicable since the 
armistice was signed: Founded primarilv 
for foreign business, three years’ experi- 
ence has shown to the organization the 
necessity of an association with domestic 
interests to enable it to develop effective- 
lv international investment and trade. 
Its charter provides for a very wide field 
of activity, permitting it to undertake 
almost any business that it might desire. 

For the purpose of getting the best or- 
ganization with a high concentration of 
effort upon each undertaking, it has been 
the policy of the management to carry on 
a large part of the business through sub- 
sidiary companies which confine them- 
selves exclusively to the particular busi- 
ness for which they are organized. The 
entire business of the American Interna- 
tional Corporation falls into five principal 
groups: Participations in foreign or do- 
mestic corporations doing foreign busi- 
ness, which includes investments in the 
securities of corporations whose activi- 
ties are in accord with the purposes for 
which the corporation is formed; the sec- 
ond is proprietary and controlled com- 
panies. in which the corporation owns all 
or a majority of the capital stock. In 
these companies the corporation exer- 
cises its rights in the appointment of di- 
rectors, officers and staff and in the di- 
rection of its general policies. Fach of 
these sub-companies operates independ- 
ently of the others and hag its own or- 
ganization, both domestic and foreign, 
responsible to its president and board of 
directors. This group has had consider- 
able difficulty during the vear on account 
of the various trade restrictions. such as 
export licenses, lack of shipping space and 
foreign taxes, but on the whole a good 
showing has been made. 

The third group embodies development 
undertakings. governmental or private, at 
home or abroad. New undertakines of 
this group have been postponed during 
the war because of the restricted market 
for securities. The fourth group includes 
departmental] business conducted directly 
by the corporation in its own name cither 
in the United States or abroad. In this 
group are included also research, super- 
visory and consulting departments, which 
do not necessarily return a direct profit, 
but which form an essential part of the 
organization. The fifth division consists 
of the foreign offices and representation 
in foreign corporations organized, jointly 


with interests in foreign countries for the 
purpose of studying business opportuni- 
ties there. During the past years the for- 
eign representatives have continued to 
strengthen the friendly relations of the 
corporation abroad, and have rendered it 
valuable assistance through their inti- 
mate knowledge of conditions in the 
countries in which they are established. 
The company has recently completed the 
organization in Italy of a Societé d'Etude. 
It is expected that similar arrangements 
may be made in other countries for the 
systematic study of opportunities for 
commerce, engineering, construction and 
finance, 


Schenectady Illuminating Merger. 


Orders have been passed by the Public 
Service Commission authorizing the con- 
solidation of the Schenectady Power Co. 
and Mohawk Gas Co., of Schenectady, N. 
Y., Hudson Electric Light & Power Co. of 
Amsterdam, and the East Creek Electric 
Light & Power Co. into the Schenectady 
Illuminating Co. The Illuminating com- 
pany owns the stock of the Mohawk Gas 
Co. and the Commission’s orders au- 
thorize it to acquire the stock of the 
other three companies. 

The merger of the four companies is a 
step in the proposed consolidation of the 
Schenectady Illuminating Co. and the 
Adirondack Power Corporation, which 
controls extensive hydroelectric power de- 
velopments on the upper Hudson river. 
The consolidated balance sheet of the 
five companies shows total fixed capital 
as $8,402,192, total assets 310,505,235, total 
capitalization $6,277,000, total unfunden 
debt $2,033,442, total reserves $967,867. and 
corporate surplus $1,256,925. The orders 
authorize acquiring common stock, par 
value, aggregating $1.600,000, as follows: 
$800,000 of the Schenectady Power Co.. 
$300,000 of the Edison company of 
Amsterdam, and $500,000 of the East 
Creek company. 


Richmond Light Notes Authorized. 


The Indiana Public Service Commission 
has granted authority to the Richmond 
Light. Heat & Power Co. to sell at par 
$450,000 of two-year 7% gold notes, with 
which to refund an issue of $460,000 of 
five-year 6% gold notes previously au- 
thorized by the Commission. The Com- 
mission required, however, that the nold- 
ing company guarantee principal and in- 
terest, the order reading ‘‘it appears that 
rates based on the value of the com- 
pany’s property and fixed by the Com- 
mission, $475,000, may prove to be in- 
sufficient to meet the existing or the pro- 
posed fixed charges on the company's 
bonded and floating debt of $749.719."" The 
Commission denied the company authority 
to issue the bonds as the company pro- 
posed in the petition. holding that the 
company’s proposal virtually would have 
paid a bonus of 3% to holders of the old 
issue of notes for accepting a new issue 
in lieu thereof. 


Oklahoma Company Issues Notes. 


A syndicate headed by H. M. Byllesby 
& Co.. Inc., and Bonbright & Co.. Inc., 
reports a heavy oversubscription oí the 
offering of $2,500,000 Oklahoma Gas & 
Electric Co. one year 7% gold notes. Pro- 
ceeds of the notes, which are dated April 
1, 1919, and offered at 9914 and interest. 
will be used principally for the retirement 
of the present issue of $2,500,000 two- 
year 6% notes due June 15. 1919.7 Net 
earnings for the year ended Dec. 31, 1918, 
Were $821,404. Annual charges on bonds. 
notes and divisional preferred stock were 
$290.879, leaving a balance of $530,525, or 
more than three times the interest 
charges on the new issue of notes. 


Telephone Bonds Authorized. 


Authority has been granted the Inde- 
pendent Telephone & Telegraph Co. by 
the Illinois Public Utilities Commission te 
issue first mortgage 6% gold bonds in the 
amount of $13.500 and the execution of 
its deed of trust to the Sangamon Loan & 
Trust Co. or Springfield to secure the 
issue of bonds. O. F. Berry, president of 
the company; Carthage, HI. 


April 12, 1919. | ELECTRICAL REVIEW 


C. A. TUPPER President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 


For the — 
Readjustment Period=What? 


XXXII. 


LOOKING NORTH 


‘ Much is said nowadays of encouraging trade 


relations with South America, and undoubt- 
edly the opportunities for business with the 
Latin countries promise excellent returns from 
wise cultivation. 


It is, however, a fact that the Dominion of 
Canada, with a population one-third that of 
Brazil, is a better purchaser in American mar- 
kets than the whole of South America. 


In January of this year Canada bought from 
us $55,700,000 worth of goods, while all South 
America trailed with $52,000,000. 


In seven months ending January 31, 1919, of 
which a little more than four fell in war time 
and a little less than three in the armistice 
period, Canada was billed by the United States 
for the vast sum of $542,500,000 on commodi- 
ties purchased, while the whole of South Amer- 
ica bought of us only $337,300,000 worth. In 
the same period our exports to all Africa 
amounted to only $38,000,000; to al} Oceania, 
$123,000,000; to all Asia, $475,000,000. 


The balance in our favor on trade with Canada 
in the seven months was more than double the 
balance on trade with South America. 


Our Canadian neighbors are a thrifty, progres- 
sive people, closely kin to us in blood, in spirit, 
in habits of life. They are a good people to 
do business with. The friendship cemented by 
comradeship in war should become a close 
trade alliance in peace. It is to our advantage 
for many reasons to promote intercourse be- 
tween the two countries. This is one of the 
factors to be taken into consideration when 
planning and carrying out the readjustment of 
our industries. 
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Dividends. 


The board of directors of the Northern 
States Power Co. has declared the reg- 
ular quarterly dividend of 13%% on the 
preferred stock of the company, payable 
April 21 to stockholders of record as of 
“March $1. 


The board of directors of the Western 
States Gas & Electric Co. of Delaware 
has declared the regular quarterly Givi- 
dend of 1%, on the preferred stock of 
the company, pavable April 15 to stock- 
holders of record as of March 31. 


Bell Telephone Co. of Pennsylvania has 
‘declared a quarterly dividend of 114%, 
payable April 15 to stock of record April 5. 

Central Illinois Public Service Co., has 
declared a quarterly dividend of 112% on 
preferred stock. pavable April 15 to stock 
of record April 1. 


The board of directors of the West- 
inzhouse Electric & Manufacturing Co. 
has declared a quarterly dividend of 1%%. 
payable April 30 to stockholders of record 
April 4; also a quarterly dividend of 1%% 
‘on preferred stock, payahle April 15 to 
stock of record April 4. 

Ottumway Railway & Light Co. has de- 
‘clared a quarterly dividend of 1% %, pay- 
able April 15 to stock of record March 31. 


ELECTRICAL REVIEW 


Western Power Co. has declared a 
quarterly dividend of 1% on preferred 
stock, payable April 15 to stock of record 
March 31. 


Philadelphia Co. has declared a quar- 
terly dividend of 114% on common stock, 
payable April 30; a semi-annual dividend 
of 3% on cumulative preferred stock. pay- 
able in May, and a quarterly dividend of 

"1% c% on cumulative preferred stock, pay- 
able May 1. 


American JLight & Traction Co. has de- 
clared a quarterly dividend of 212% on 
common stock and a dividend of 2%% on 
each 100; also a quarterly dividend of 
1%% on preferred stock, payable May 1 
to stock of record April 12. 


Public Service Co. of Northern Ilinois 
has declared a quarterly dividend of $1.50 
on preferred stock, also a quarteriy div- 
idend of $1.75 on common stock, both pay- 
able May 1 to stockholders of record 
April 15. 


Westinghouse Air Brake Co. has de- 
clared a quarterly dividend of $1.75 a 
share, payable April 30 to stock of record 
March 31. 


Automatic Electric Co. has declared a 
quarterty dividend of 1%, payable April 16 
to stock of record April 9. 


CITIES SERVICE CoO. 


12 months 12 months 

ending ending 
1919. Feb. 28, Month of Month of 
Feb. 28, 1915. _ Feb., 1919. Feb., 1918. 
Gross earnings ......e.. : .. $22,019,868.81 $19,597,2148.20 $1,767,278.27 $1,849,610.70 
Expenses ........0 000s ie uate ; 576,817.11 368,179.53 58,096.20 33,520.78 
Net earnings... osoo ennen. $21,443.051.70 $19,229,068.67 $1,709,180.07 $1,816,089.92 
Interest on debentures......... 530,261.31 2,680.70 150,098.32 213.65 
Net to (StOCK sai ine sk elas eve $20,912,790.29 $19,226,387.97 $1,559,081.75 $1,815,876.27 
Dividends, preferred stock...... 4,046,539.50 3,805,599.50 340,355.00 335,992.00 


Net to common stock ane re- 
f SCTV CSE ooreen aee ae 
Debenture fund 


. $16,866, 


Contingent fund. ans os wad a Wiehe 0's dave WRF Rew Se ee aaa ale wee x 


Stock surplusS.............00 cee . 
Surplus reserve 
Surplus 


Total surplus and reserves.. 


WEEKLY COMPARISON 


250.89 $15.420,788.47 


E a ere E ett eee ewer ena eee eer ve eee 


+1, 218,726.75 $1, oe 284.27 
$ 515,696.41 


e@eoeuneve 


oeneveereunerewaaenvee 


OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRIC AL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


; Div. rate. Bid Bid 
Public Utilities. Percent. Apr.1l. Apr. 8 
Adirondack Electric Power of Glens Falls, common......sseceee: 6 12 12 
Adirondack Electric Power of Glens Falls, preferred. . eee eee 6 72 72 
American aoe & Electric of New York, common....,.........-l10+ extra 119 119 
American Gas & Electric of New York, preferred.........-..e06. 6 41 41 
American Light & Traction of New York, COMMON 5 5.6% ee see aves 239 240 
American Light & Traction of New York, preferred........... yi 6 98% 99 
American Power & Light of New York, common..............6. 4 54 54 
American Power & Light of New York, preferred........sseses. 6 73 q4 
American Public Utilities of Grand Rapids, COMMON... .. ce eeeees i: a 10 
American Public Utilities of Grand Rapids, preferred......... ie 7 33 30 
American Telephone & Telegraph of New York ........... eee a 103 104% 
American Water Works & Elec. of New York, common......... és 5 5 
American Water Works & Elec. of New York, particip.......... 7 10 10 
American Water Works & Elec. of New York, first preferred. S 62 62 
Appalachian Power, common......... EPEE SS eos E R e 2 2 
Appalachian Power, preferred........ Ore cere eer ee ee ne ee 12 12 
‘Cities Service of New York, common........... Gad A NE +extra 359 358 
‘Cities Service of New York, Del OrreG inocu sei vee ewes beeen 6 79 79% 
‘Commonwealth Edison of Chicago .......c.e.ee eee re ee 8 113 114 
Comm. Power, Railway & Light of Jackson, common............ ee 20 23 
Comm. Power, Railway & Light of Jackson, preferred........... 6 43 14%, 
Federal Light & Traction of New York, common.........s+.+.., en 9 9 
Federal Light & Traction of New York, preferred...... ; 45 44 
Ilinois Northern Utilities of Dixon .....ssssesssssessnsesssses,.. ae oe 
Middle West Utilities of Chicago, COMMOMN........ceececeeeees 2+extra 23 26 
Middle West Utilities of Chicago, preferred.......06. Pe ey eee 48 51 
Northern States Power of Chicago, COMMON.....c.ecesccveescece, as 70 70 
Northern States Power of Chicago, preferred..... Sas Vain asus ex. div.7 89 89 
Pacific Gas & Electric of San Francisco, CommMoON........+.+.2. pi 5214 52 
Pacific Gas & Electric of San Francisco, preferred.......... aren 6 87 87 
Public Service of Northern Illinois, Chicago, common............ 7 93 95 
Public Service of Northern Illinois, Chicago, preferred....... pan 6 91 90 
Republic Railway & Light of Youngstown, common............ : 4 20 20 
Republic Railway & Light of Youngstown, preferred............ 6 58 59 
Standard Gas & Electric of Chicago, common........... ee ee es 2914 28 
Standard Gas & Electric of Chicago, preferred............0..... 6 43 42 
Tennessee Railway, Light & Power of Chattanooga, common....  .. 414 5 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 21 22 
United Light & Railways of Grand Rapids, common............ 4 39 4014 
United Light & Railways of Grand Rapids, preferred........... 6 ral 7134 
Western Power of San Francisco, common ............ Smee a ‘iy 17 16% 
Western Union Telegraph of New York.. PETT i : extra 85 87 
Industries— 
Electric Storage of Philadelphia, common ........ seme genes 4 70 69 
General Electric of Schenectady ...... ccc cc cece et eee cannes eee 8 155144 156 
Westinghouse Electric & Mfg. of Pittsburgh, common........... 7 4534 45% 
Westinghouse Electric & Mfg. of Pittsburgh, preferred........0. 7 55 55 
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Earnings. 

SOUTHERN CALIFORNIA EDISON. 

1919. 1918. 
February gross --$ 714,256 $ 643,458 
Net after taxes ...... 451,195 383,874 
Surplus after charges 181,628 191,608 
12 months gross ..... 8,943,407 8,168,531 
Net after taxes ...... 5,586,934 5,259,223 
Surplus after charges 2,592,597 2,736,124 


THIRD AVENUE RAILWAY. 


For February— 1919. 1918. 
GYOSS) 46605666 e 6b ae oN 764,757 $ 693,566 
Net after taxes ...... 107,258 89,S71 
Deficit after charges. 104,018 117,673 

For the 8 months ended Feb. 28— 
Gross. noss sere neea iw 6,586,223 6,832,414 
Net after taxes PAE 1,037,829 1.530.600 


Deficit after charges. 626,589 "290,463 


COMMONWEALTH POWER, RAILWAY 
: & LIGHT. 


The Commonwealth Power, Railway & 
Light Co. reports for February, 1919, gross 
earnings of $2,036,429, an increase of 
25.77% compared with the corresponding 
period of a year ago. Net earnings 
amounted to $855,515, an increase of 
50.07%, and surplus after charges of $180,- 
912, compared with a deficit of $14,144 for 
the month of February, 1918. 


NORTHERN OHIO ELECTRIC CORP. 
February, 1919— 


‚Gross earnings ..........s0.-e50-- $673, 934 
"Net earnings ........cccececcccees 223,127 
Surplus after charges ............ 60,824 


CANADIAN WESTINGHOUSE. 


The Canadian Westinghouse Electric & 
Manufacturing Co., Ltd., in its annual re- 
port for the year ending Dec. 31, 1915, 
shows net earnings after depreciation of 
$870,718. or 13.98% increase, as compared 
with $846,276 in 1917. During the year 
quarterly dividends were paid at the rate 
of 7% and an extra dividend of 2% paid. 
The total assets are $9,441,398, an in- 
crease over 1917 of $286,288. 


CENTRAL MISSISSIPPI VALLEY 
ELECTRIC PROPERTIES. 


January— 
Gross earnings ............ rr Bee | 
Surplus after charges ....... eg a 7.685 
12 months— 
Gross earningS ......c..ccceences oe 346,278 
Surplus after charges . aeaa Ee 49,109 


PENNSYLVANIA UTILITIES. 


1919. 1918. 
Jan., operating income... .$ 50,024 $ 26,344 
12 MONthsS ..... cc cccccee .. 411,928 197,059 
EL PASO ELECTRIC. 

Gross earnings— 1919. 1918. 
February assesses. $ 120,067 $ 108,875 
12 months ..........-. 1,287,428 1,274,169 

Net earnings— 

February ..... ee ee 34,327 37,400 
12 months ......... .. 382,206 460,347 


FEDERAL LIGHT & TRACTION. 


Gross Sarn nEn 1919. 1918, 
January ...... EEEE $ 333,629 $ 310,34: 
12 months ....... 3,520,516 2,933,776 

Net e¢arnings— 

January ..sssssosse ; 97,756 38,341 
12 months ........... 1,051,,2 861,573 


BLACKSTONE VALLEY GAS & ELEC. 


Gross earnings— 1919. 1918. 
February ............ $ 198,565 $ 170,418 
12 months ........... 2,521,369 2,913,346 

Net earnings—- 

February .......... 43,047 50.938 
12 monthS sis. iia 680,006 624,604 


SAN JOAQUIN LIGHT & POWER. 


Gross earnings— 1919. 118. 
12 months ........... $2,615,548 $2,054,000 
Net earnings— 
12 months ...neesss.ss 1,122,933 1,158,365 


DENVER GAS & ELECTRIC LIGHT. 


The annual report of the Denver Gas & 
Electric Co. for the year ending Dec. 31. 
1918, and comparisons with 1917, foliow: 

1918. 1917. 
. $3,727, 959.49 $3,419,968, 


Gross eee R^? 
. 2,265,392.25 1,992,935.3 


Operating exp.. 


3 
1 


Less underlying 


bond interest ..$ 372,065.42 375,209.59 
Balance .34... .$1,089,801.82 $1.051.821.153 
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Fig. 1.—Testing Panels. 
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Fig. 2.—Split Extension Cords. 


Phase and Fault Testing by Means 
of Lamp Signals 


Methods of Using Lamps in Testing for Grounds, Short Circuits 
and Continuity of Underground Cables— Methods of Check- 
ing-up Phases and Identification— Apparatus for Making Tests 


By FRANK GILLOOLEY 


N NEW or repair work on multi-conductor cables, circuit test; flash or phase test; check-up or con- 


if the proper phase relations have not been main- 

tained in the splice, the “twist” must be corrected 
at the pothead at either end of the cable. Frequently, 
the pothead will have to be opened and the conductors 
rearranged. A system whereby the splicer, knowing the 
phases, can make them continuous in the proper 
sequence, has many advantages. In new work, per- 
manent construction may be made at both ends of the 
cable; in repair work, no changes are necessary at 
either end; on a cable made up of several sections, 
only one splice need be reserved as the test-splice; 
no time is lost correcting reversed phases. 

Many large companies have various system of lamp 
signalling in use whereby the phase or polarity of each 
conductor is furnished the splicer at the joint, and 
after the conductors have been made continuous the 
phases are checked before the joint is sealed. The 
system described here is also used for determining the 
nature of the trouble on a faulty cable, and on various 
station apparatus, and has been satisfactorily em- 
ployed for a number of years. The testing potential 
is 110 volts alternating-current or direct-current from 
commercial stations, and 600 volts direct-current from 
railway stations. 

Three separate tests are used: Ground and short- 


tinuity test. 

The test for ground and short-circuit is made im- 
mediately before any of the others and insures that 
the conductors are free of each other and of ground. 
No cable is turned over for repairs until the exact 
nature of its defect has been ascertained from these 
tests. Any doubtful cable on which no trouble is 
apparent on the lamp tests is given a breakdown test 
by applying high voltage between phases and between 
all conductors tied together and ground. If the cable 
withstands the prescribed testing pressures it is re- 
turned to service; if it shows distress, the high voltage 
is applied until the cable is broken down sufficiently to 
reveal its defect on the lamps. After the faulty con- 
ductors have been apprehended, a test for continuity 
is made to determine whether they have been burned 
open. 

The phase test is given from the stations to the 
manhole and identifies the phase of each conductor for 
the splicer’s guidance in making the joint. Before the 
joint is wiped, a check is made on his connections by 
flashing between the stations on each side of the splice. 


APPARATUS USED. 
Each station 1s equipped with one or more testing 
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panels located within sight of the point at which tests 
are made. On the 110-volt panel is a double-throw, 
single-pole knife switch, selecting either “feed” or 
“ground”; a jack into which the testing cord fits; 
and one 110-volt lamp. The same size of lamp is used 
on all panels. The 600-volt panel has, of course, a 
bank of six lamps in series, instead of one. The test 
lead is of heavy pointed copper, to permit of a tight 
contact when testing, and is protected by a wooden 
handle similar to a screw driver. Each cord fits all 
jacks. 

The splicer’s equipment consists of two short pieces 
of wire, with one 110-volt lamp connected between 
them; one wire being used as the test lead, the other 
to make the ground connection. 


METHOD OF TESTING. 


In any test, current is supplied from only one point. 
The man who supplies the current gives the test; the 
man furnishing the ground receives the test. Three 
flashes are made on each conductor by the man giving 
the test, and are answered on that conductor by the 
man receiving the test. The man giving the test fur- 
nishes the phases, which are identified by the order 
in which they are flashed on: “A” phase first, “B” 
second, and “C” last. In the test for ground and 
short-circuit no specific flashes are made, because any 
indication on the lamp in this test is sufficient proof 
of the existence of a fault. 

Ground and Short-Circwit Test.—The switch is 
placed on “feed,” connecting one side of the lamp 
to the 110-volt supply—with the 600-volt outfit, the 
six lamps are connected in series to the 600-volt sup- 
ply. The operator touches his test lead to a known 
ground, completing the circuit and lighting his lamp; 


scm De 
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Fig. 3.—Splicers’ Receiving Set. 


thus checking his testing circuit. The lead is then 
placed on each conductor in turn, and if no light 
appears the conductors are considered free of ground. 
One conductor is grounded through a piece of wire 
to the known ground, and the test lead applied to the 
other two; the absence of indication on the lamp 
showing the conductors to be free of each other. 

Should a ground exist on any of the conductors, 
the circuit would be completed through the lamp, the 
cable ground, the station ground, back to the supply; 
and the lamp would burn to a degree of brilliance 
depending on the resistance of the ground on the cable. 
A high resistance ground will not show up on this 
low-voltage test; so that, if a cable is at all doubtful 
it is always given a break-down test before being re- 
placed in service. 

Flash, or Phase Test-—This test is made on the 


ELECTRICAL REVIEW 


Vol. 74—No. 16. 


cable from stations on opposite sides of the splice, and 
furnishes the phases to the splicer. Each station gives 
the test, the splicer receiving them both. 

The operator throws his switch to “feed,” tests 
his lamp, and makes the ground and short-circuit test 
on the cable. Placing his test lead on the “A” phase 
conductor, he waits for the splicer to pick him up. 


f 


ao, 9, Dyconect 
S.W S. 
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Cable 


Fig. 4.—Connections of Testing Circuit. 
“B” Receiving a Test. 


“A” Giving a Test. 


The splicer touches his lead to each conductor on the 
end of the cable on which he is to receive the test until 
he gets a light. When he touches the conductor on 
which the operator is waiting for him, the circuit is 
completed through the two lamps and ground, and 
each lamp comes to one-half normal brilliance—in the 
600-volt system, seven lamps are thus connected in 
series through ground. 

When the operator gets a light he flashes slowly 
and distinctly three times; opening and closing the 
circuit by touching and removing his test lead from 
the conductor. Replacing his lead on that conductor, 
he receives the splicer’s answering three flashes; the 
splicer making and breaking the circuit exactly as he 
had done. The “A” phase conductor is thus made 
known to the splicer, and he marks it by tying one 
piece of linen tape, or ribbon, on it. The “B” phase 
conductor is flashed on in the same manner and 
marked with two pieces of tape; then the “C” phase 
is flashed on and marked with three pieces of tape. 

One end of the cable is thus marked, and the 
splicer goes in on the other end and receives the same 
test from the operator of the second station. All of 
the conductors are then identified. 

Check-up Test——After he has connected and sol- 
dered his conductors, the splicer calls for a check on 
his connections, and the system operator advises the 
two stations which is to give and which is to receive 
the test. After checking his lamp and testing for 
ground and short-circuit, the man giving the test 
places his lead on conductor “A” and waits for the 
other to pick him up. To avoid confusion, the man 
giving a test is the only one who makes a ground and 
short-circuit test. The man receiving the test. first 
checks his lamp, then changing his switch from “feed” 
to “ground,” touches each conductor until he gets a 
ight; returning the three flashes he receives on each 
conductor. 

The man receiving the check-up test is responsible 
for its correctness. He must note carefully the order 
in which the phases are flashed on. Should he receive 
either “B” or “C” first, it would show that that phase 
was reversed with the “A”; or, receiving the “C” 
before the, “B”, that thosertwo phases were crossed. 
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With such information, the splicer is enabled to make 
quick and accurate corrections. 


After a faulty cable has revealed its damage on the | 


ground and short-circuit test, the check-up test 
is always made for continuity between stations; ina- 
bility of the man receiving the test to obtain a light 
on any conductor, showing that that conductor had 
been burned open. 

With such a system of lamp signalling, a schedule 
can be devised for making known the phase or polarity 
of each of any number of conductors in a cable. The 
lamps should all be of the same size to secure uniform 
brilliance, which is essential to accuracy in the tests. 
Were the lamp of the man receiving a test to appear 
too dim, it would evidence the existence of a partial 
ground on the cable somewhere between the two test- 
ing points. A ground on any conductor of the cable 
might complete the testing circuit of the man giving 
the test without including in the circuit the lamp of 
the man receiving it; and would light the lamp of the 
first man to a point of brilliance corresponding to the 
conductivity of the cable ground. It is for this reason 
that the ground and short-circuit test immediately 
precedes any other test. Difficulty is sometimes experi- 
enced with new men flashing indistinctly, thereby 
creating a doubt in the mind of the other man on the 
test and necessitating its being repeated. 

This system is also used for testing overhead lines. 
The ground and short-circuit test and the continuity 
test usually are the only ones required on such feeders. 
On extremely long lines of relatively small conductors, 
withthe r1o-volt outfit one of the lamps may have 
to be cut out to get satisfactory results. 

Split extension cords may be substituted for regu- 
lar testing panels. On an ungrounded lighting cir- 
cuit a two-wire cord is necessary; the lamp in series 
with one wire to ground, the other wire used as the 
test lead. With grounded-neutral lighting systems, 
only one wire with the lamp in series with it is neces- 
sary; this wire being connected to the ungrounded 
side of the supply. 

Operators should be required to wear rubber 
gloves while making the tests, and to always test the 
conductors for potential by approaching them with 
the metal end of a switch-hook for a static spark. The 
tests should be made at the line disconnecting switches, 
so that no transformers or regulators on the cable 
in the station may form a path between the phases; 
and for this reason, the tests can not be made on 
distribution feeders having transformers connected 
to them out on the line. 

The tests have proved valuable in locating trouble 
on various circuits and apparatus throughout the sta- 
tion. A short-circuit or a ground may be apprehended 
in the winding of any piece of apparatus or any circuit 
by the same process used on cables. Similarly, an 
open circuit may be found on the continuity test, or 
_ by grounding the far end of the circuit or winding and 
then making the ground test. The phase test has been 
utilized during the installation and repair of various 
lighting, power, and control circuits. In fact, a mul- 
tiplicity of uses have been found for these tests. 


PHASING-OUT NOMENCLATURE. 


In phasing-out alternating-current cables, discrim- 
ination should be made between “flashing phases” with 
a lamp with low voltage and when operating a feeder 
voltage regulator up and down, thus varying the volt- 
age. Where this discrimination is not made, and an 
inexperienced operator is at work alone, a danger is 
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introduced on account of the possibility of his trying 
to use a lamp on a “live” circuit. The lamp test 
should be understood as a “flash phases” and the regu- 
lator or voltage variation test as an “identify phases.” 
The Commonwealth Edison Co. determined to adopt 
the above nomenclature as a safety measure, neces- 
sitated by the fact that their cable splicers and oper-. 
ators sometimes worked on the direct-current and 
sometimes on the alternating-current system. 


BOOSTING FACTORY LIGHTING BY NEWS- 
PAPER ADVERTISING. 


Commonwealth Edison Capitalizes Its Tests of Factory 
Lighting. 


The EvectricaL Review in the issue of March 22 
described the results of some illumination surveys 
made in some factories by the Commonwealth Edison 
Co. The results showed that by the adoption of proper 
illumination, which is rarely found until the matter is 
attacked by the utility, factory production can be in- 
creased from 10 to 30%. 

With high wages, high material costs, it behooves 
the factory management to increase production in 
every way feasible that tends to reduce the cost of 
production. Improved lighting is probably the cheap- 
est way, since the cost of the additional lighting is 
usually negligible as compared to the lower cost of 
production or increased production. The Common- 
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Commonwealth Edison Co.’s Factory Lighting Advertisement 
Telis the Tale. 


wealth Edison Co.’s factory lighting tests that attracted 
so much attention among the central station and light- 
ing men, are now being capitalized by the utility. One 
method of telling about its factory lighting surveys is 
shown herewith. 
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Influence of Chemistry Upon Im- 
- provement in Stoker Design. 


Fundamentals of Chemistry of Combustion—A pplication of 
the Chemistry of Combustion to Existing Stoker Design— 
Requirements of Stoker that Meets Theory of Combustion 


By CLYDE H. McCLURE 


Chemical Engineer. 


S A RESULT of the economic pressure pro- 
A duced by the increased cost of labor and mate- 
rial, there has developed a keen interest in 
efhciency of factory management and production. 
Since it is apparent that wages may not be reduced 
and prices maintained, and prices cannot be lowered 
without a reduction in the cost of production, the evi- 
dent solution lies in the economical use of raw material 
with which this country is so richly endowed. There 
is no doubt that the American manufacturer can still 
maintain his profits without resorting to the old ex- 
pedient of reduction of wage scales, if he will but give 
proper attention to this vital question. 

The manufacturer is usually quite familiar with 
the characteristics of most of the materials which he 
uses in his business and his methods and processes are 
matters of daily study so that, in looking over his 
plant with a view to increased efficiency, he naturally 
lands on the one department, the inner working of 
which is to him more or less of a mystery. In most 
manufacturing processes power is a large item. Coal 
is high priced and its economical use offers a greater 
opportunity for direct saving than any other one thing 
in connection with the manufacturing process. 

Of the number of important considerations which 
influence the economy of power generation, the proper 
burning of the coal is the starting point. Much prog- 
ress has been made in the development of mechanical 
devices designed to feed coal automatically and regu- 
larly to the furnace. These devices have been de- 
signed by men trained in mechanical engineering, who 
have developed to a high state the art of feeding coal 
and removing refuse. 

The burning of coal to produce heat is, however, a 
chemical operation, and in order to achieve efficient 
results, it 1s necessary to employ apparatus designed 
to meet the requirements of the chemical laws involved 
in the process, as well as the mechanical needs. 

From the viewpoint of the chemical engineer, it 
appears that future improvement in mechanical 
stokers, especially for the territory dependent upon 
Indiana and Illinois coals, lies in a combination of the 
best feature of the two tvpes which have thus far 
proven most efficient, 1. e., the chain grate and the 
underfeed. Neither provides proper means for dis- 
tribution of the air supply to the burning fuel, a defect 
which has been remedied to a considerable extent by 
the costly expedient of very high boiler settings. The 
air supply of the underfeed is admitted through cracks 
end fissures in the fuel bed, not through the bed itself, 
as is generally claimed. If it were possible ‘to main- 
tain a fuel bed free from fissures on an underfeed 
stoker, the result would be low efficiency, due to the 
fact that it is impossible to force enough air through 
a bed of this kind to completely burn the fuel. The 


action would be, in fact, very similar to that of a gas 
producer. The chain grate, on the other hand, oper- 
ates in such a way that by far the greater part of the 
air supply is admitted at the rear of the grate, the 
place where the least is required. The underfeed pos- 
sesses the decided advantage of high capacity, but 
cannot be depended upon for uniform fuel-bed condi- 
tions and refuse disposal; the chain grate provides 
uniform fuel bed and ready disposal of refuse but is 
not suitable for high coal burning rates. 

An analysis of the chemistry of coal burning will 
help to arrive at a better understanding of the require- 
ments of an efficient stoker from the viewpoint of the 
chemistry involved. There is nothing mysterious 
about the chemistry of combustion, but it is also true 
that the process is not so simple that it can be readily 
understood without some study. The few chemical 
terms and symbols employed in the explanation of the 
phenomena involved soon became familiar with use. 
While it is true that the composition of coal itself is a 
complex mixture and the arrangement of the elements 
composing this mixture is still unknown to the chem- 
ists, it is a fortunate circumstance that this knowledge 
is not essential to an understanding of the action 
which takes place when coal is heated to high tem- 
perature in the presence of air. 

There are but three chemical elements with which 
we are greatly concerned in the study of coal com- 
bustion. Two of these are the principal constituents 
of the coal and the other is one of the two main com- 
ponents of air. The sources of heat in coal are carbon, 
represented by the symbol C and the hydrogen, H. 
Coal also contains oxygen, O, nitrogen, N, and sul- 
phur, S, but these elements are present in relatively 
small quantities and furthermore are to a great extent 
inactive. The oxygen of the air is the third element. 

When carbon is burned in air, the product first 
formed is the gas carbon monoxide, CO. With a 
sufficient air supply, the carbon monoxide burns to 
carbon dioxide, CO,, also a gas. In burning to carbon 
rnonoxide, 4400 B.t.u. of heat are produced from each 
pound of carbon, but if the combustion is complete 
and carbon dioxide is formed, 14,500 B.t.u. are avail- 
able from each pound of carbon. It is obvious, there- 
fore, that complete combustion is essential. When 
hydrogen is burned it forms but one compound— 
water. The heat produced, however, is not all avail- 
able in boiler practice, for the water formed leaves the 
boiler as a gas and we lose what is called by the 
scientist the “latent heat of vaporization”—that is. the 
heat required to turn water at its boiling point into 
steam at the same temperature. Hydrogen burned to 
gas generates 52,000 B.t.u. per pound. Here again it 
is apparent that complete combustion is necessary. for 
the heat value is high-and losses due to comparatively 


April 19, 1919. 


small quantities of unburned hydrogen in the flue 
gases will have an appreciable effect on the efficiency. 

The combustion of coal always proceeds in three 
stages, whatever the means employed. First, the coal 
is subjected to high temperatures which break down 
the structure and drive off the so-called volatile mat- 
ter, consisting of a cdmplex mixture of tarry matter, 
water vapor and gases. The residue is coke, a mix- 
ture of carbon and mineral matter. This process is 
known as “destructive distillation’ to the chemist; 
coking to the industry. Secondly, the tars are dis- 
tilled, subjected to further heat from the furnace and 
the combination of the gas which is formed by coking, 
and eventually break down into simpler gaseous com- 
pounds consisting principally of carbon and hydrogen. 
Meanwhile, the carbon of the coke becomes ignited. 
All of the reaction so far has taken place on the grate 
or very close to the fuel bed surface. In the third 
stage the gases formed from the tars and the coke 
are more or less completely consumed, the one in the 
furnace above the grate and the other on the grate, 
and in this last stage occur the losses which lead to 
low furnace efficiency. 

In Technical Paper No. 195 of the Bureau of 
Mines, “The Tars Distilled from Bituminous Coal in 
Hand-Fired Furnaces,” S. H. Katz has reported some 
data which is of much interest in connection with the 
study of what occurs as the coal passes into the 
coking zone of the furnace. Mr. Katz summarizes the 
results of his researches as follows: 

“When coal is added to fires in uniform quantities 
and at short, regular intervals, the greatest quantity of 
tar in the gases is at the surface of the bed. 

“At a point 1 ft. above the bed of bituminous coal 
burning in a large hot furnace at moderately rapid 
rates, practically all tar had disappeared. 

“Naphthalene and anthracene, which, at interme- 
diate temperatures, are characteristic of the thermal 
decomposition of the primary volatile matter of coal, 
were absent from the tars collected. 

“It is probable that, at the high temperatures of 
the flames, the tars that escape burning are decom- 
posed directly to soot and fixed gases—that is, without 
formation of hydrocarbons such as naphthalene and 
anthracene, which are produced as intermediates, at 
least in part, at lower temperatures. 

“Decomposition of all unburned tars in hot fires to 
soot and fixed gases occurs in less than 0.1 second.” 

A combination of the best features of the chain 
grate and the underfeed types of stokers will retain 
the flexibility of operation and refuse disposal features 
of the chain grate and to this add the high fuel burn- 
ing rate of the underfeed. The operation must be 
such that the condition of the fuel bed will auto- 
matically regulate the distribution of air supply. 

The use of mechanical draft, whether forced or 
induced, requires the expenditure of mechanical 
power. This power, when subtracted from the energy 
produced by the boiler, obviously reduces the boiler 
efficiency or, rather, the over-all efficiency. But the 
use of mechanical draft enables rates of combustion 
to be obtained that would otherwise be unfeasible 
without introducing difficulties due to air infiltration 
at the lower ratings and due to atmospheric conditions. 

It would seem, therefore, that the ideal stoker 
should be one that is able to operate under natural 
draft up to combustion rates of, say, 150%, and that 
above these rates functions with forced, induced or 
forced-induced draft, as the case may be. In this way 
high efficiency over-all is obtained at the lower ratings 
and the higher rates of evaporation can still be ob- 
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tained by mechanical draft without jeopardizing the 
efhciency of performance at the lower rates of evap- 
oration. 

Recently a standard chain-grate has been equipped 
with an ingenious set of retarding elements and air 
baftles arranged for forced draft operation which 
permit the taking advantage of the principles stated - 
above. Coke burns much more slowly than the gases 
and it becomes necessary therefore to allow the coke 
to remain in the furnace for a considerable time after 
the gases are distilled off. With the chain-grate this 
is easily accomplished by making the grate of such 
length that comparatively wide ranges in speed of 
travel will afford the necessary adjustment. But from 
the time that ignition of the coke takes place the 
process of combustion tends to open up the fuel bed 
and thin it until an excessive air supply is admitted 
where it will not only be useless as far as combustion 
is concerned, but harmful because of the reduction in 
furnace temperature. In order to overcome this ob- 
jectionable feature, the underfeed principle finds 
application, the grate being equipped with retarding 
elements which hold back the coke and thicken the 
fuel bed, thus permitting the use of forced draft to 
increase the air supply through the forward end of the 
grate where the gases are being distilled. As the thick 
bed of coke approaches the bridge-wall it is gradually 
consumed and provides a pre-heating element for the 
excess air required to insure the complete combustion 
of the relatively small amount of gas which is not 
consumed close to the fuel-bed. At the forward end 
of the grate, tars and gases are distilled off when 
they are mixed with air drawn through the fuel. Be- 
fore this mixture has traveled far, the tars are broken 
up and theeesulting mixture of hot gases, soot and air 
is well along the road to complete combustion before 
it enters the so-called gas-burning zone. At the same 
time, air which is drawn through the bed of incan- 
Cescent mixture of ash and coke enters the gas-burning 
zone, insuring a thorough intermixing of the gases and 
supplying an excess of highly heated oxygen, with the 
result that combustion of the volatile portion of the 
coal is complete. 

It seems, therefore, that the conditions mentioned 
above may be readily met by the application of the 
underfeed principle to the popular chain-grate without 
the introduction of radical changes in design of the 
stoker parts, thus avoiding to a large extent the delay 
incident to the introduction of new and untried princi- 
ples. In any event, much information will be gained 
by this practical attempt to apply in a rational manner 
the chemical engineering features involved in the 
economical use of fuel. 

Those who are in the best position to forecast tell 
us that high coal prices have come to stay, and 
labor leaders announce a decided stand against any 
reduction in the present wage scales. Economy in the 
use of all materials is therefore imperative and we 
look forward to a period of considerable improvement 
in the design and operation of fuelburning equip- 
ment. The stoker manufacturer will not only be sub- 
jected to the pressure of his competitors’ efforts to 
meet the demand for high capacity, high efficiency 
apparatus, but will also feel the effect of the impend- 
ing competition from fuel oil. It is reported one large 
paper company changed some of its New England 
plants to oil burning equipment during the war and 
that other large coal consumers are showing much 
interest in oil fuel. Reports from England indicate 
that the oil interests have already gained a strong 
competitive position. 
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Chemical and Physical Control of 


Boiler Operation 


Abstract of A. S. M. E. Paper—Included Is the Application 
of Simple Formulas for Estimating Heat Loss Items, etc. 


By E. A. UEHLING 


President, Uehling Instrument Company. 


HE best method for attaining the conservation 
of fuel has not been definitely outlined by engi- 
neers. There is, therefore, room for discus- 

sion, and it is intended to treat the subject in the pres- 
ent paper from the chemical and physical aspects of 
combustion. 

Before intelligent steps can be taken to bring a 
given boiler plant to its maximum efficiency, it is 
necessary to know with what efficiency the plant is 
working. Scientific refinement is not necessary in 
every-day practice, but scientific reasoning must be 
applied, and the data upon which reasoning can be 
based must be 
observed and, 
wherever possi- 
ble, autographi- 
cally recorded. 


METHODS OF. = 
CONTROLLING. 
BOILER-PLANT BA 
ae 
OPERATION. 


The economi- 
cal status of a 
boiler plant can 
be ascertained by 
either of the two 
distinct methods, 
viz.: (a) The 
mechanical meth- 
od, based on the 
heat utilized; (b) 
the chemical and 
physical method, 
based on the heat 
wasted. 

The mechani- 
cal method relies 
on the readings 
of the coal weigh- 
er and the water 
meter or steam- 
flow meter. If the 
heat value of the 
fuel is known, the 
data obtained by 
these appurte- ' 
nances enable one to calculate roughly what percent- 
age of the heat in the coal fired is utilized in making 
steam. For obvious reasons the results cannot be cal- 
culated oftener than once a day and generally once a 
week is considered sufficient. Aside from the lateness 
in obtaining the desired information, this method suf- 
fers in accuracy and reliability as a control from the 
following errors and shortcomings : 

(a) The coal weigher cannot discriminate between coal 
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Sections of Charts Recording CO2 Stack-Gas Temperature and Boller Draft. 


and ash and moisture, and since these constituents are never 
constant and frequently vary 5% or more in successive ship- 
ments, and since the heat value of the fuel depends on its 
purity, the calculated results will be that much in error. 

(b) The water passed through the meter is not all evap- 
orated. An appreciable amount may be carried over with 
the steam, more may be lost through leaky blow-off cocks, 
and considerable is wasted by blowing off the boilers, which 
is not only not accounted for but actually appears on the 
credit side. 

(c) The steam may be superheated. 

(d) The feedwater temperature may vary appreciably. 


Thus we see that a water meter and coal weigher 
can give only a rough, wholesale control, unless sup- 
plemented by sci- 
entific instru- 
ments and ob- 
servations. The 
mechanical con- 
trol has another 
and even more 
serious shortcom- 
ing in that it 
gives absolutely 
no clue as to why 
the plant as a 
whole is oper- 
ating more or less 
wastefully. 

The wholesale 
chemical and 
physical method 
of control is 
based on the 
readings ofa 
CO, meter and 
Pyrometer insert- 
ed in the main 
gas flue or near 
the chimney. This 
method suffers 
from the follow- 
ing deficiencies 
and inaccuracies: 

(a) The indi- 
cated and calculated 
results are quali- 
tative. 


(b) The results 
do not represent a 


the heat wasted. 

(c) From the CO: determination in the chimney gas one 
is unable to discriminate between excess air through the fire 
and that leaking through the boiler walls, as well as that 
leaking into the gas flue between the boilers and the point 
where the sampling tube must be inserted to get the gas from 
all the boilers. Air entering beyond the boilers does not 
militate against efficiency except as it may overburden the 
chimney and reduce the draft below that required for efficient 
combustion. 


The wholesale chemical ‘and physical method has 
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the following advantages over the mechanical method: 

(a) It can be more easily and cheaply installed. 

(b) The records show up the collective operation of the 
boilers continuously instead of only at the end of longer or 
shorter periods; one day at best. 

(c) It shows up the combustion and absorption efficiency 
factors separately so that the proper steps to improve the 
efficiency of the plant can be promptly and intelligently taken. 

(d) The value of its records is not affected by a varia- 
tion in ash or moisture content of coal burned. Nor is the 
record affected by the waste of feedwater nor the variation 
in its temperature. 

From the preceding consideration it becomes evi- 
dent that both wholesale methods are equally handi- 
capped as an aid to improve boiler efficiency, and that 
in order to obtain maximum collective boiler efficiency 
each boiler must be diagnosed individually. To be 
under proper economic control, both its combustion 
and absorption efficiencies must be under constant 
observation. Maximum boiler efficiency cannot be 
maintained without knowing what every boiler is doing 
all the time. To this every combustion and boiler 
expert will agree; but opinions will no doubt differ as 
to the best means for effecting this constant observa- 
tion. It would appear obvious that the most direct 
way is the best way. Combustion is a chemical 
phenomenon and should therefore be most effectively 
controlled by chemical means. Absorption is a physi- 
cal phenomenon and is best controlled by physical 
means. The two principal instruments of observation 
are the CO, meter, a chemical instrument, and the 
pyrometer, which is a physical instrument. As a 
necessary auxiliary the double differential draft gage 
is required. Boiler draft and furnace draft are essen- 
tial elements in the proper contro! of combustion and 
should be observed separately. 

The slogan for the boiler room should be: Watch 
your results and change your adjustments to keep the 
results right. There is no such thing as a fixed adjust- 
ment in the operation of a boiler. The rate of com- 
bustion must be changed to keep the steam pressure 
right, the draft must be changed to keep the rate of 
combustion right, and the thickness of fire must be 
changed to keep the efficiency of combustion (per cent 
of CO.) right. As the fuel and ash bed thickens, a 
stronger draft is necessary to keep the required rate 
of combustion, and there are numerous minor variables 
which require changes in the draft adjustments if 
combustion efficiency and the required boiler capacity 
are to be maintained, 1. e., maximum CO, and a uni- 
form steam pressure. To insure these results CO, as 
well as boiler and furnace draft indicators must be 
placed at or near the boiler front within easy view of 
the fireman and in close proximity to the draft-regu- 
lating wheel or lever. 


INFORMATION AFFORDED BY RECORDING-INSTRUMENT 
CHARTS. 


The three autographic records, namely, those of 
CO,. temperature of the escaping gas and the boiler 
draft, preferably on one chart, give the engineer in 
charge the following information at a glance: 

(a) Whether normal combustion efficiency has been main- 
tained; and, if not, the precise time when it became abnor- 
mal and how long it remained so.. This enables him to 
inquire into the cause, with the confidence born of knowledge, 
and to apply the proper correction. The continuous record 
further reveals in hand-fired boilers how often the fires were 
replenished, how long the fire doors were left open, when the 
fires were cleaned, and how long it took to clean them. In 
stoker-fired boilers changes in handling the fire are similarly 
revealed. 

(b) The temperature record shows whether the absorp- 
tion efficiency has continued normal; if not, the variation may 
be due to necessary variations in the rate of driving, and if 
so, this will be revealed by the record of the boiler draft, 
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which is an index to the rate of driving. Or it may be due 
to a breaking down of the baffling, which is also instantly 
revealed by the boiler draft. The mucking-up of the heating 
surface is indicated by a gradual increase in the temperature 
of the escaping gases. 

(c) The record of the boiler draft, in addition to its 
contributing value to the pyrometer record, becomes in com- 
bination with the per cent of CO: a very good index to the 
rate of combustion, as the writer will endeavor to show later. 


EXAMPLES OF APPLICATION OF INFORMATION GIVEN 
BY CHARTS TO CONTROL OF FIRING. 


The illustration shows sections of recording-instru- 
ment charts indicating various relations of these three - 
records to each other. The CO, records shown in 
Sections 1 and 2 are facsimile samples of records from 
a boiler of the Manning type burning No. 1 buckwheat 
coal. Sec. 1, made when the recorder was first in- 
stalled, shows that the firing was irregular and that the 


.coal-bed was kept too thin, through which holes 


quickly developed. The average CO, was scant 8%. 
The reason for the low CO, being thus clearly re- 
vealed, the proper remedy at once suggested itself. 
The fireman was instructed to carry a little heavier 
fire and watch the CO, indicator, with the result 
shown in Sec. 2, which is a sample record for the 
same boiler after the fireman had been instructed and 
had learned to be guided by the CO, indicator in ad- 
justing the thickness of the fire to the draft necessary 
to maintain the required steam pressure. So guided 
he had no difficulty in keeping the CO, at an average 
of about 12%. Having the three principal records on 
the same chart, their relation to one another is readily 
perceived, and it will be seen at a glance that the boiler 
draft is about 0.80 in. higher under the conditions rep- 
resented by Sec. 1 than those by Sec. 2, also that the 
temperature shown in Sec. 1 is about 25° higher than 
in Sec. 2. 

It will be noticed that the gases left the boiler at a 
temperature 25° higher when containing 8% of CO, 
than when they contained 12%, which shows that 
absorption efficiency increases with combustion effi- 
ciency. 

It will further be noticed that the boiler draft is 
about 0.12 in. with 12% of CO, and fully 0.20 in. 
when only 8% of CO, is present, which is due to the 
greater volume of gas per pound of carbon consumed. 

Now since the boiler draft is an approximate index 
to the volume of gas produced per pound of carbon 
burned and CO, is a true index of the weight of car- 
bon contained in this volume of gas, it follows that if 
we multiply the boiler draft by the percentage of CO,, 
the product will be an approximate index to the rate 
of combustion. We therefore find that the indices to 
the rate of combustion under the conditions which are 
recorded in Secs. y and 2 were, respectively, 8 X 0.20 
== 1.60, and 12 X 0.12 = 1.44. 

This means that it was necessary to burn about 
(1.60 — 1.44)/1.44] X 100 = 11% more coal to 
keep up the steam with 8% of CO, than with 12%, 
which corresponds very well with the improved results 
attained in the plant in which the records thus analyzed 
were produced. | 

Secs. 3 and 4 of the illustration show records rep- 
resenting a water-tube boiler burning bituminous coal. 
Sec, 3 illustrates conditions before, and Sec. 4, after, 
control by aid of CO,. A glance at the CO, record 
will show that the fires carried were too thick. The 
low percentage of CO, (about 8.75%) was due prin- 
cipally to air filtration, but to a considerable degree 
also to uneven firing producing high CO with low 
CO,. Stopping up the air leaks arid modifying the 
method of firingiascillustrated by the record and using 
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the CO, indicator as a guide, the fireman had no diff- 
culty in maintaining an average of over 13% of CO, 
with practically no CO. 

Contrary to what was seen in Secs. I and 2 of the 
chart, both the temperature of the escaping gases and 
the boiler draft were higher when the conditions had 
been changed so as to result in the higher percentage 
of CO,. This may at first seem contradictory, but a 
little study reveals the fact that both the boiler draft 
and the temperatore of the escaping gases were ren- 
dered abnormally low by the flow of air (counter 
draft) entering through the leaky setting. It 1s there- 
fore necessary to make sure that the setting is made 
tight before these two factors can be relied upon as 
indices, respectively, of absorption efficiency and rate 
of combustion. Furthermore, a low stack tempera- 


ture cannot be relied on as an index to the former. 


unless the gases contain a high percentage of CO,. 

In Secs. 5, 6, 7 and 8 of the chart are recorded 
the averages of four 24-hour tests of a large water- 
tube boiler burning bituminous coal fired by Roney 
stokers. The coal was burned at four different rates 
of combustion, viz., 16.7, 18.25, 25.3 and 30.8 lb. per 
sq. ft. of grate surface per hour. The CO, averaged 
14.68, 13.05, 14.28 and 14.69%; the boiler draft was 
0.08, 0.12, 0.31 and 0.61 in. of water, and the temper- 
ature of the escaping gases averaged 483, 542, 662 and 
636° F., respectively. The efficiency attained was, 
respectively, 81.15, 77.45, 75.28 and 76.73%. 

These four tests demonstrate that the percentage 
of CO, can be maintained at its maximum irrespective 
of the rate of driving without increasing the percent- 
age of CO, provided there is ample space for combus- 
tion. A large combustion chamber is a most vital 
factor in securing combustion efficiency. 

Sec. 9 of the chart illustrates the relation the three 
records will take to each other if the demand for 
steam suddenly increases and the draft is adjusted to 
increase the rate of combustion to meet this increased 
demand, but the stoker is not speeded up sufficiently 
to supply the coal required. The flue gas temperature 
will at once go up in response to the increased rate 
of combustion. The CO, will soon begin to drop, and 
if there is no CO, indicator to show what is happen- 
ing it will continue to drop until the fireman discovers 
that the grate is getting bare and the stoker speed 
must be increased. He does so, but gives it a -little 
too much speed and the CO, goes above the safe limit. 
If he is a good fireman he will no doubt discover that 
also and finally get the right adjustment. Meanwhile, 
considerable fuel has been wasted, first by excess air 
and then by incomplete combustion. With a CO, indi- 
cator to guide him this would not have happened. 

Sec. 10 illustrates how the boiler-draft and pyrome- 
ter records will at once reveal the sudden breaking- 
down of a section of baffling. Sec. 11 shows how the 
everage temperature and boiler draft would be af- 
fected if the baffling disintegrated gradually, and Sec. 
12 indicates how the records would be likely to change 
if the boiler tubes were allowed to muck up gradually. 
These suppositious cases are given to show how the 
boiler draft and exit temperatures are affected by the 
same cause. Neither can be correctly interpreted 
without the other. Within practical limits of driving 
the maximum percentage of CO, can and should be 
maintained, whereas both the boiler draft and the exit 
temperature increase with the rate of driving. The 
exit gas temperatures vary from the normal from four 
distinct causes: 7 

(a) Rate of driving. 
(b) Defective baffling. 
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(c) Dirty heating surface. 

(d) Air infiltration. 
The record of the boiler draft at once reveals the true 
cause; the pyrometer simply reveals the fact. Low 
exit gas temperature is generally taken to indicate 
absorption efficiency and the CO, record shows 


whether it is or not. 


It thus appears that the three records, viz., per- 
centage of CO,, temperature of the escaping gases, 
and the boiler draft, autographically recorded, prefer- 
ably on the same chart, reveal in detail all the facts 
necessary for effective control of the boiler operation. 
They give a continuous up-to-the-minute history of 
the essential factors on which economic operation de- 
pends and provide a ready means for interpreting the 
causes of irregularities and for applying the proper 
remedy promptly and intelligently. The three records 
being on the same chart, they can be quickly integrated 
by a polar planimeter and averaged, and thus form 
the best basis for a bonus system. 

In addition to the three recording instruments, an 
Orsat apparatus is also essential— 

(a) For determining the maximum per cent of CO, that 


can be carried without danger of an appreciable loss because 
of incomplete combustion. 


(b) To diagnose the boilers for air infiltration at regu- 
lar intervals, or in between, if deemed necessary, and 

(c) To check up the CO: meters when their indications 
give cause for suspecting their accuracy. 

An Orsat is by itself quite inadequate as a control 
for the firing operations of a boiler plant, even when 
supplemented by sampling tanks, which combination, 
although better than nothing, cannot be considered 
more than a makeshift. 


FORMULAS FOR CALCULATING Heat Losses IN CHIM- 
NEY GASES. 


It will now be shown how the information given 
by recording-instrument charts may be applied in com- 
puting the heat losses in detail. The following simple 
formulas,’ developed by the author, are based on a 
weight of fuel containing 1 lb. of carbon instead of on 
I lb. of fuel or combustible: 


A, X 21 
Ag = ——— — Ag oc rericcccccccccace I 
= (1) 
A,X 21 16X21 243.6 
t == —— = —— = —__ ...... (2) 
F P P 
La= (1 + 4A)S X (T —t) oo. ee, (3) 
58.46 
La = į 0.24 + — }X (T—t) ...... (4) 
P 
A. X 21 
Ae = — (AeH Na X A.) ...... (5) 
58 + 46 
La = — } X (T—?) ..... (6) 
P 
L. = 10,150 X ee ae eee 7 
a (7) 


Ln = (8734 X Ha) + (4.3 X Ha) (T — t) . (8) 


{ 117 
t.—4.(—" 438%.) x (T—t) ...(9) 
2100 (1 + 238 H,) 


Pe = —_____ — ——_——__ ....... (10) 
P(1+ 30) 1+ 3H, 


'The derivations of these formulae ‘are presented in the com- 
plete paper. 
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Po = 21 — (1+ 2.38 Ha) XP .......... (11) 
A, X 21 152 X 21 
i a 
AeH Na X Ha 152+ 361 Ha 
2I 
e eee (12) 
1+ 2.38 Ha 
Where 


O = weight of oxygen per Ib. of carbon in the fuel. 
H, = weight of hydrogen per lb. of carbon in the fuel. 
O 


H, = H, — — = weight of available hydrogen per |b. 
g 


of carbon in the fuel. 

A, = weight of air required to burn 1 Ib. of carbon. 

A, = total weight of air supplied. 

A, = weight of excess air supplied. 

Ny = weight of nitrogen in weight of air required to 
burn 1 lb. of hydrogen. 

A, = weight of water vapor per Ib. of air supplied 
per lb. of carbon burned. 

P = per cent of CO, in flue gas. 

P. = per cent of CO in flue gas. 

F. = per cent of excess air in flue gas. 

F. = per cent of free oxygen in flue gas. 

Pm = maximum theoretical per cent of CO, obtain- 
able from any given fuel. 

S = 0.24 = specific heat of dry gases. 
T = temperature of gases on leaving the boilers, ° F. 
t == temperatures of air supplied for combustion, °F. 

La = B.t.u. carried off by dry gas per lb. of carbon 

burned. 
= heat value of CO contained in gas per Ib. of car- 
bon burned. 

La = B.t.u. carried off by H,O produced by the com- 
bustion of the available hydrogen per’ lb. of 
carbon burned. 

L, = B.t.u. carried off by water vapor in the air sup- 
plied to burn 1 Ib. of carbon. 


Air contains— % by weight. % by volume. 
OXRVPEN: -4higdediaad NEELS 23 21 
Nitrogen Grebimc renad beaweeds coe 77 19 


One cu. ft. of air at 62° F. weighs 0.0761 Ib. 
One cu. ft. of nitrogen at 62° F. weighs 0.0742 Ib. 


APPLICATION OF FORMULAS TO DATA DERIVED FROM 
AUTOGRAPHIC REcorDs oF CO,,. 


The usefulness and reliability of these formulas 
are best shown by applying them to the data observed 
in a few authoritative boiler tests and comparing the 
results. 

Tests A and B, Table 1, were made on a large 
boiler of the Stirling type rated at 2400 hp., equipped 
with forced draft and Roney stokers; the fuel was 
Pittsburgh coal. Tests C and D were made on a 
210-hp. Heine boiler, hand-fired. The fuel was No. I 
Arkansas briquets in test C, and Illinois No. 3 coal in 
test D. 

Dividing the weight of all the constituents of the 
coal by the weight of carbon per pound of fuel in 
order to reduce them to the carbon unit basis of 1 Ib. 
gives the following values: 


C H O Ash Moisture B.t.u. 
1.0 0.0683 0.1068 0.0925 0.023 17,984 
The available hydrogen per pound of carbon is 
0.1068 
0.0683 — = 0.055 lb. = Ha. 
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TABLE I.—DATA AND RESULTS OBTAINED IN Four AUTHORITA- 


TIVE BorLER TESTS. 


Test. data. Test A. TestB. TestC. Test D. 
Analysis of Coal: 

Carbon, % ........... 76.87 ........ 79.76 71.52 

Hydrogen, % ........ o ET 3.91 4.53 

Oxygen, % .......... BI 2 iSkin s 2.70 8.18 

Nitrogen, % ......... Gis 0 arene 1.58 1.52 

Sulphur, % .......... 120: bohegaes 1.75 1.64 

Ash V eoir saree ste TII Ree 11.04 15.70 

Moisture, % ......... 1.80 ........ 0.94 8.51 
Dts? aueecnce ewes eseds 13,826 ........ 13,885 12,857 
Analysis of Gas 

O aan es 14.90 14.23 9.36 7.10 

CO Fe csc ti eit ace oe recs 0.23 0.36 0.00 0.04 

TG, EE te ite 3.40 4.30 10.57 13.40 
Temperature of gas, T,°F. 483 670 624 635 
Temperature of atmos- 

phere b Bocca eevee 73 81 87 62 
Total effective draft, in. 

Of water cerseswssrss ss 0.26 0.57 0.35 0.58 

Furnace draft, in. of 

Water Sisco sccumene 0.14 0.22 0.15 0.21 

Boiler draft, in. of 

water ....ssessseseo 0.12 0.35 0.20 0.37 
Humidity in air, % sat- 

UPALION. sssetrrcssosts 62.4 or s E AEE EEE 
Carbon in ash, %....... 31.6 38.0 23.02 23.73 
Duration of test, hours.. 24 30 10 10 
Rated hp. of boilers.... 2400 2400 210 210 

Test Results as Reported. 

Efficiency, % ........... 81.15 75.78 67.33 64.20 

Heat loss up chimney, % = 15.15 19.76 23.12 ~ 32.60 

Heat loss in ash, %..... 2.29 BAG ots EE EET, 
Heat loss by radiation 

ClC3. “WO cas S 1.51 2.33 9.55 3.74 

Total pasir ki nN 100.00 100.00 100.00 100.00 
Water evaporated per Ib. 

Of coal, IDeielacdescds 9.95 9.01 7.9 6.2 
Coal burned per hr. per 

sq. ft. of grate, Ib..... 14.81 25.97 18.74 21.23 
Hp. developed ......... 2225 3606 206 201 
Driving, % of rating.... 94 152 98.3 95.5 
The water of hydration per pound of carbon is 

0.1068 | 
0.1068 + = 0.12 lb. = Wy. ou 


From the data obtained in Test A, the heat carried 
up the chimney by the dry gases, according to Form- 
ula (3), is 


x (T—t). 


Substituting the a of P,T and ¢, 


La = (« 24 Fi N 

14.91 

Also, the heat value of the CO, contained in the 
gas, according to Formula (7), is 


X (483 — 73) = 1706 B.t.u. 


c 


Le. = 10,150 X 
P+ P. 
Substituting the aus of P. and P, 
0.023 
L. = 10,150 X = 10,150 X 0.0151 = 
14.9 + 0.23 
153 B.t.u. 


From Formula (8) the heat carried off by the H,O 
from the combustion of the available hydrogen is 
Ly = 8734 Ha + 4.32 Ha (T — t). 
Substituting the values of Ha, T and t, 
Ln == 8734 x 0-055 + (4.32 X 0.055 X 410) 
= 578 
Also, the heat E by theçhumidity in the air, 
according to Formula (9), is 
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117 | 
= 4 ( + 38H) x (T—9, 
F 


The average temperature of the air during the test 
was 73° and the average humidity 62.4% saturation. 
At this temperature and saturation the water vapor 
carried into the furnace is 0.0106 lb. per Ib. of air sup- 
plied = A,. Substituting this value and the values of 
H., P and (T — t) in Formula (9), 

117 
L, = ooro ( =- + 3.8 X 0055 )x 410 = 34 B.t.u. 
14.90 
The heat carried by the water of hydration equals 
Ly = Why X (0.48 T + 1080 — t). 
Substituting the values of Why, T and t, 
Lw = 0.12 (0.48 X 483 + 1080 — 73) = 149 B.t.u. 


Substituting the value of Wm for Why, where Wm is 


the weight of moisture per lb. of carbon, the loss due 
to the moisture in the coal is 
Ly = 0.023 (0.48 — T X 483 + 1080 — 73) 
= 28 B.t.u. 

The foregoing comprise all the items of heat 
wasted up the chimney with the exception of that con- 
tained in the hydrocarbons, if any, and in the soot 
and ash passing off with the gases, and may be enu- 
mated as follows: 


Heat-Loss ITEMS UP THE CHIMNEY. 


, B.t.u. 
(a) Heat carried to waste by the dry gases............ 1706 
(b) Heat value of. CO. rora daiiee en edasidscies ohana 153 
(c) Heat carried to waste by the H:O from the com- 

bustion of the available hvdrogen.................. 578 

(d) Heat loss due to the humidity in air............... 34 
(e) Heat carried to waste by the water of hydration... 149 
(f) Heat carried to waste by the moisture in the coal.. 28 
(g) Total heat in H:O in gases.......... cece ee ee eens 789 
(h) Total heat in flue gas per Ib. of carbon burned 

(items a band 2) eink ove thew ranen aei tts 2648 
2648 X 100 
Hence — = 14.72% of the heat of the coal 
17,984 


remained in the gases as they left the boiler. 


The ash contained 31.6% of carbon and since the 
coal contained 0.0925 Ib. of ash per lb. of carbon, the 
loss due to the heat value of the combustible in the 
ash is 

0.316 X 0.0925 X 14,600 = 427 B.t.u. 
which represents 
427 X 100 
——_————. = 2.38% of the heat in the coal. 
17,984 

The total heat loss accounted for by the preceding 

calculations is therefore 


Per Cent 
Heat absorbed by hoiler.... 0.0.0.0... ccc cece ee eee 81.16 
Heat loss up the chimney...........-. 0.00 eee eee 14.72 
Heat loss through the grate........ 0.0.0.0... e eee eee 2.38 
Heat loss from radiation, etc. ........ 0... ee eee ees 1.80 
Fatal wate.) ac nah hore tee ae eee ae 100.00 


The heat-loss items in Test A were reported as 
follows: 


Per Cent. 

Moisture in GOa te tke oes eee ci oes oa es 0.16 
Hydrogen itt €0al.o.c5stco tanta etew nee ee ete ew ames 4.29 
Heat to chimney xs co.cdee Gosek ates Chea ear KEL Ss 9.11 
Moisture in air. .....- ccc cee ee eee tee cee eee neaes 0.20 
Carbon monoxide .......... 0 eee cece ence ccc eeeees 1.29 
Carbon in aS Nise oe acky eh Rae Re ore ig heheh he eck 2.29 

Total losses accounted for..................0000, 17.34 
Absorbed by boiler. ........ 0 ccs te tee e eee cece cence 81.15 
Radiation, etc. 20.0202. ccee eect Er SENEDE E NENEA 1.51 

Tol cconho ee eee hea ae SOO ewe tan eeds 100.00 
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Applying the same formulas to the observed data 
of Tests B, C and D, the results given in Table 2 are 
obtained. 

Combustion efficiency in the operation of a boiler 
means only that all the combustible in the fuel must 
be completely oxidized, but that it must be oxidized in 
a manner that the maximum amount of the heat lib- 
erated becomes available to the boiler. Theoretically, 
all the heat liberated by combustion is available to the 
boiler except that contained in the gases below the 
temperature of the water in the boiler and the latent 
heat of the H,O contained in the gases. Hence, com- 
bustion efficiency so far as it is under the control of 

Available heat liberated 
the fireman = —W———_____. 
Heat available in fuel 

Analyzing the results of these heat-loss calculations 
it is found that in Test A, 1706 X 100/2648 = 64.12% 
of the heat up the chimney is carried by the dry gases, 
and that the heat value of the CO amounts to 153 X 
100/2648 = 5.78%. The remainder, or 30.1%, is car- 
ried off by the H,O from coal and air. 

TABLE 2.—RESULTS OF APPLICATION OF FORMULAS TO Data oF 
Tests B, C ann D. 


Test B. Test C. Test D. 
payee carried to waste by dry gases, 


EU, Seeds nen A aoek heat 3480 4833 
(b) Heat value of CO contained in 
gases, B.t.u. oo... ce eee eee eee 251 0 of 
(c) Heat in H-O from combustion of 
available hydrogen, B.t.u......... 610 497 549 
(d) Heat loss due to humidity in 
ate BEU orraa e ats ats Sea arte 72 
(e) Heat carried to waste by water of 
hydration, B.t.u. ....... 0.000005 153 36 164 
(f) Heat carried to waste by mois- 
ture in coal, B.tu............... 29 15 154 
(g) Total heat in H:O in gas, B.t.u.. 864 548 ° 867 
(k) Total heat in flue gas per Ib. of 
carbon burned, B.t.u............. 3675 4028 5777 
Heat of coal remaining in. gases 
leaving boilers, % .............. 20.438 23.17 32.14 
Heat loss due to combustible in ash: 
By tered eae eae kamera r 416 429 867 
w OY toal ers oad cos adieeted Babe 2.31 2.47 4.282 
Total Heat Loss: 
Heat absorbed by boiler, %........ 75.78 65.39 60.32 
Heat loss up the chimney, %...... 20.43 23.17 32.14 
Heat loss in range grates, %...... 2.31 247 422 
Heat loss from radiation, etc., %.. 1.48 8.97 2.65 
Fotal arcra bea NATAN 100.00 100.00 100.00 
Losses in Test Report: 
Moisture in coal, %............... OU hee. cave tect eae 
Hydrogen in coal, %.............. WA soi a. peaks 
Heat to chimney, %............... DT oe hace aoe TSS 
Moisture in air, %......... 0.000. USO Nicawows soneees 
Carbon monoxide, %.............. DOD E SE ees 
Carbon in ash, 7 E ate RL CaO kobe EE 
Total loss accounted for, %..... 7 (= * ae a ea em 
Heat absorbed by boiler, %........ (is Abo eRe ee 
Heat lost in radiation, etc., %..... A Ss TEE NEE E 
DOA. vont ener dain ieron n 100.00 
Heat Balance in Test Report: | Fo % 
Heat absorbed by boiler (= evap- 
oration from and at 212° per 1b. 
of combustible) .... ............ cece eae 62.33 64.0 
Loss due to moisture in coal (= % 
of moisture referred to combus- 
ADIE seu caine asa tee wa: Bess 0.09 0% 
Loss due to moisture formed by 
burning of hydrogen (=% of 
hydrogen referred to combus- 
CIDE) cheers ature wre ea wae Rea tee hte 3.28 4.18 
Loss due to heat carried away by 
dry chimney gases (weight of 
gas perJllb/ of combustible). < 1... 2... 19.75 26.60 
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Loss due to unconsumed hydrogen, 
heating of moisture and un- 


accounted for .........-s500- pew dee tac: 9.55 3.74 
Loss due to incomplete combustion 

Ot tarhon rosser orere eee tee Wee eee ees 0.32 

TOE colsesa case ace canes Hee an asa 100.00 100.00 


TABLE 3—ANALYSIS OF Heat Escarinc UP THE CHIMNEY. 
. Test Test Test Test 

A. B. C. D. 

(1) Per cent of heat up the chimney 


contained in the dry gas....... 65.20 69.66 86.40 
(2) Per cent of heat escaping up the 


84.02 


chimney represented by CO.... 5.80 6.83 0.00 0.98 
(3) Per cent of heat escaping up the 

chimney due to H:20........... 29.00 23.51 13.60 15.00 
(4) Per cent of heat controllable in 

item) (1) davcconuwaividoa te ee 27.00 48.43 69.40 78.26 
(5) Per cent of heat controllable in 

item (2) sorsi teeri rione] 100.00 100.00 100.00 100.00 
(6) Per cent of heat controllable in 

item (3) sd ovo Stowe aes 8.50 7.80° 11.20 7.50 
(7) Per cent of controllable heat re- 7 

siding in the dry gas........... 85.20 94.90 97.40 98.70 
(8) Per cent of excess air......... 23.00 29.00 97.00 160.00 
(9) Per cent of free oxygen in gas. 4.16 4.83 10.57 13.10 


Since the gases cannot be cooled below the tem- 
perature of the water in the boiler, it is evident that 
only the heat contained in the gases above that tem- 
perature is under control of the boiler operation. 

Applying Formula (12) it is found that the theo- 
retical maximum percentage of CO, obtainable from 
the coal used in Test A is 

2I 


1+ (2.38 X 0.055) 

The temperature of the water in the boiler corre- 
sponding to the average steam pressure carried during 
Test A was 384.6° F. Applying Formula (4), the 
uncontrollable heat in the dry gases per pound of car- 
bon burned is found to be 


Pum = = 18.57. 


58.46 
La = 0.24 + —— X 384.6 = 1246 B.t.u, 
18.57 
(1706 — 1246) X 100 
or —_—_———————- = 27% 
1706 


hence only 27% of the heat in the dry gases in this 
test was controllable. 

The loss due to CO is independent of the stack 
temperature, and since the percentage of CO in the gas 
can be reduced to zero, the heat loss due to its presence 
is 100% controllable. 

Since the heat loss due to the H,O in the gases .is 
independent of the CO,, only that portion is con- 
trollable which is affected by the temperature of the 
flue gas above that of the water in the boiler. 

The latent heat of evaporation is not controllable, 
hence the terms of the formula representing it must 
also be eliminated. Thus, applying the modified 
formula to the observed data we have for the con- 
trollable heat in H,O: 

oer 117 
4.32 X 0.055 + 0.0106 X (= + 3.84 X 005s | 


14.9 
X (583 — 385) + 0.48 X (583 — 385) X 0.143 
= 67.53 B.t.u. 
Since the total heat carried to waste by the H,O in 
67.53 X 100 
the gas is 798 B.t.u., it is seen that only ———___—- = 


798 
2.5% of it is controllable. 
Of the heat in the dry gas (1706— 1246) = 460 
B.t.u. were controllable, hence the total controllable 
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heat escaping amounts to 460 + 67.5 = 527.5 B.t.u., 
460 X 100 
= 87.2% resides in the dry 
527-5 \ 


and of this 


gases. : 

Table 3 gives the results of the foregoing calcula- 
tions for the four tests under consideration. Item (1) 
shows what percentage of the heat wasted up the 
chimney is contained in the dry gas that can be con- 
trolled to a greater or lesser degree by improving oper- 
ating conditions. Item (7) shows what percentage 
of the controllable heat resides in the dry gases. All 
of which emphasizes the importance of the CO, and 
temperature records, as controlling factors in boiler 
operations. 

The fireman must drive his boilers in accordance 
with the demand for steam. He has no control over 
the condition of the heating surface of his boilers. And 
since the temperature of the escaping gases depends 
primarily on one or both of these conditions it is not 
fair to him to judge his proficiency by heat wasted up 
the chimney, and much less fair is it to judge him on 
the basis of pounds of water evaporated per pound of 
coal burned. In Test A, for example, there was 10% 
more water evaporated than in Test B, while the dif- 
ference in furnace efficiency based on heat available 
was only 2.4%, as demonstrated above. | 

The proper basis upon which to judge the pro- 


58.46 


ficiency of a fireman is the factor 0.24 + after 
the maximum percentage of CO, (P) with practically 
complete combustion has been established for the pre- 
vailing conditions at any given plant. 

Within proper limits of CO, there exists no rela- 
tion between the percentages of CO, and CO. Test B, 
for example, shows 0.7% less CO, and 0.13% more 
CO. Furthermore, it must be borne in mind that the 
loss due to the same percentage of CO diminishes 
directly as the percentage of CQO, increases, as is 

P. 


shown by the factor —. It is a matter of easy 
| PP; 
calculation to determine where the loss due to a 
definite increase in CO will overbalance the gain from 
an increase in CO, making the CO probable. 
Assuming, for example, that under the furnace and 
fuel conditions existing when Tests A and B were 
made 14% was the safe limit for CO, for complete 
combustion, how much CO will it take to overbalance 
the benefit of raising the CO, to 16%, assuming 
T — t = 450°? a 
Applying Formula (4), it is found that there is a 


58.46 58.46 
gain of 0.24 + —— } — {| 0.24 + —— 
16 


X 450 = 234 B.t.u., and Formula (7) shows that this 
gain would be overbalanced by 10,150 X ————— = 
16+ P, 
234, from which P. = 0.38%. Therefore, if the in- 
crease of CO, from 14 to 16% cannot be accomplished 
without at the same time increasing the percentage of 
CO by 0.38%, there is no gain in heat to the boiler. 
But since there is no definite relation between the 
percentage of CO, and CO, it follows that within 
proper limits, depending on the construction of fur- 
nace, method of stoking, kind of fuel, air control, etc., 
maximum CO, can be attained without appreciable 
amounts of CO if the fireman_exercises proper care 
and judgment:9iiWhatythese limits: are must be ascer- 
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tained by experiment for each plant, and if the con- 
struction of furnace and method of stoking vary ap- 
preciably it may be necessary to determine the maxi- 
mum economic percentage of CO, for each boiler. But 
such determination is of small avail unless the fremen 
are properly instructed how to get maximum CQ, 
with a negligible percentage of CO and have contin- 
uously brought to their attention the percentage of 
CO, they are pore: 


ELECTRIC ARC WELDING. 


British Institution of Civil Engineers Discusses Three 
Papers by Experts. 


electric welding has been the leading subject of 
interest at meetings of the English engineering insti- 
tutions since the signing of the armistice. Mechanical, 
civil and clectrical meetings in London have discussed 
it, While gatherings of similar organizations in the 
provincial centers have also been expressly devoted to 
it. The Institution of Civil Engineers in London 
devoted its sitting of March 11 to the consideration ot 
three papers as follows: 

I. “Electric Welding 
Britain and the United States of America, 
well and H. B. Savers. 

. “Experiments on the Application of Electric 
Welding to Large Structures,” by W. S. Abell. 

3. “The Application of Electric Welding in Ship 
Construction and Repairs,” by J. R. Smith. 

In the first of these papers the authors attributed 
the retarded expansion of electric welding in the past 
chiefly to the absence of clear understanding as to the 
essentials of the process, also to the lack of facilities 
to enable research investigation to be undertaken. 
Special skill was stated to be required in manipulating 
with the carbon-are process, by reason of the great 
heat generated at the arc. Welding by this means had 
therefore been largely confined to work of substantial 
size and thickness, but by observing certain necessary 
precautions, success had been achieved in applying the 
process to work of a general nature, particularly 
where speed was important. The authors cited in- 
stances of the efficiency and economy resulting from 
the use of electric welding in steam railway practice 
and gave data regarding repairs. The metal electrode 
process is utilized almost entirely on this type of work 
and with the recent improvements in England of the 
Hux-covered electrodes. some of which are specially 
designed for welding high tensile and alloy steels, the 
scope for electric welding plant in railway shops 
should be increased. Messrs. Caldwell and Sayers 
said that electric w elding should benefit the automo- 
bile industry, especially in the easv assembly of steel 
bodies and in the repair of special steel parts with 
composite metal electrodes covered with suitable com- 
position, by which means alloy and high-tensile steel 
can be successfully repaired and reinforced with metal 
having characteristics allied to those of the original 
material. Gear wheels and gear cases can be reno- 
vated, tanks and barrels manufactured. and caulking 
eliminated in riveted structures. In shipbuilding elec- 
tric arc welding had been proved practical as a sub- 
stitute for forging, riveting and caulking. Following 
the satisfactory conclusion of a series of tests, certain 
ship structures had been assembled either entirely or 
in part by this means and the authors gave examples 
where the process may he used to advantage in the 
construction of internal fittings and superstructures. 
Concerning the possibility of joining ships’ hulls with 
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spot welding, information derived from recent experi- 
mental work indicated that spot welding of thick steel 
plates was capable of results equal in strength. to 
riveting, with appreciable economy. 

In the second paper (W. S. Abell) a full account 
was given of the comprehensive series of experiments 
recently carried out on behalf of Lloyd’s Register of 
Shipping, to determine the possibility of the applica- 
tion of electric arc welding to ship construction. 

The third paper (J. Smith) contained illus- 
trated descriptions of typical repairs that had been 
successfully carried out under the author’s supervision. 
Considerable economy in money and time was claimed, 
inasmuch as the necessity for renewals was obviated. 
The success of this system had encouraged the idea 
of substituting it for the present method of rivetting, 
and in any case marked economy of material would 
result from eliminating rivets to a large extent if not 
entirely. The secret of success in electric are welding 
was largely in the hands of the operator and careful 
inspection was essential. 


BOOK REVIEW. 

“Principles of Combustion in the Steam Boiler Furnace.” 
By Arthur D. Pratt. 1919 Edition. New York: The Bab- 
cock & Wilcox Co. 

The author, in his introduction of this work, states 
that the function of a boiler furnace is the generation 
of the maximum amount of heat from a given quan- 
tity of a specific fuel, and if such function is to be 
properly fulfilled, it is essential that the furnace oper- 
ator understand the broader principles involved in 
combustion. He further states that unfortunately 
from the standpoint of efficient steam generation, the 
statement is too frequently accepted as true that theo- 
retical generalizations and mathematical formulas are 
of but little value to the operating engineer. To an 
extent this may be true, but on the other hand, it is 
to be remembered that combustion is purely a chem- 
ical phenomenon and as such can be properly investi- 
gated and controlled only by chemical means. Power- 
plant owners are more and more appreciating the 
necessity for intelligence in the boiler room—the rein- 
forcing of experience in firing by a full knowledge of 
the theorv of combustion—and in the growing number 
of plants where this need is realized suitable apparatus 
is installed for the determination and checking of 
combustion results. In plants not so equipped, the 
possible savings due to the intelligent use of such 
apparatus and the proper application of the data so 
obtained in reducing preventable losses, are in the 
aggregate enormous. 

The contents of the book are divided into I3 sec- 
tions or chapters, as follows: Introduction ; The Chem- 
istry of Combustion; Density, Weight and Volume of 
Gases ; Heat of Combustion; Specific Heat ; Tempera- 
tures Developed in Combustion; Air and Combustion: 
(ombustion Formulas: Combustion Losses; Smoke: 
General Conclusions ; The Computation of Combustion 
Data, including coal. wood, oil, natural gas, by-product 
coke oven gas, blast furnace gas; Heat Balance, in- 
cluding solid or liquid fuels and gaseous fuels. Many 
tables and a number of charts are given-to clearly 
convey the author’s ideas. 

The book is well gotten up, the style is most pleas- 
ing, and the subject matter has been ably handled bv 
one a master of his subject. To those familiar with 
the principles of combustion in the steam boiler fur- 
nace, this book will make interesting reading. For 
those aiming to master the subject it will be of 
great help. 


April 19, 1919. 
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Lubrication of Electric Generators 
and Motors 


Importance of Lubrication—Influence of Type of Appara- 
tus upon Choice of Lubricant—Characteristics of Different 
Lubricants — Choice of Lubricant for Specific Purposes 


By REGINALD TRANTSCHOLD 


Enginecring Department, Swan & Finch Company. 


industry, is today, without doubt, the most effec- 

tive, most mobile and most convenient form of 
vower. As a rule, steam-driven equipment is em- 
ployed to generate electricity. But the mechanical 
efciency of the generator, the dynamo, and of the 
prime mover—the motor—is so high and the transmis- 
sion and distribution economies of electricity so 
marked that to convert mechanical energy into elec- 
trical and reconvert the electrical fnto mechanical 
power has been proved to be, in a surprising number 
of cases, more economical than to transmit and dis- 
tribute the mechanical energy, without transformation, 
through belts or other mechanisms. 

Electric generators and motors are mechanically 
efficient for the reason that their construction from a 
mechanical point of view is extremely simple. Dis- 
regarding the electrical features, they may be likened 
when in operation to a concentrically weighted shaft 
supported in what might be termed “virtual suspen- 
sion” between well aligned and adjacent bearings. 
The resistance to the rotation of the armature in the 
magnetic field, in the case of the generator, and the 
force tending to arrest the rotation of the armature, in 
the case of the motor, is many times as great as the 
frictional resistance of the bearings to the armature 
shaft. In other words, the frictional resistance to the 
rotation of the armature shaft is little affected by the 
load on the unit. It is dependent, rather upon the 
weight of the armature, so that the frictional resist- 
ance in an electric generator or motor is little greater 
at full load than it is under no load. Instead of this 
peculiarity decreasing the need for lubrication, how- 
ever, it adds to the importance of proper and adequate 
lubrication for generator and motor bearings, if the 
high mechanical efficiencies of such electrical equip- 
ment are to be realized and the customary double 
energy conversion justified from an economic stand- 
point. The more efficient a mechanism, the more 
imperative it is that its best attainable efficiency be 
realized. If waste. which means reduced mechanical 
efficiency, can ever be countenanced. it should be only 
in the instance of, relatively, mechanically inefficient 
mechanisms where a little more or less effectiveness in 
operation is distounted by the normal inefficiency of 
the apparatus. 


| ear if not the most potent force in 


LUBRICATION OF ROTATING ELECTRICAL APPARATUS. 


Lubrication of electric generators and motors is 
highly important and the lubricant employed—usually 
an oil, though one of the modern scientifically com- 
pounded lubricants is nearly always more effective and 
economical in the long run—must be free from cor- 
rosive acids or alkalies, possess as low a coefficient of 
friction (the index of molecular friction) as is feasible 


and be as stable as possible—i. e., not liable to chem- 
ical change under service conditions. A lubricant to 
render effective service must possess, in fact, six essen- 
tial properties: 

1. Body, or viscosity, sufficient to prevent contact of 
bearing surfaces. 

2. Freedom from corrosive acids or alkalies. 

4. Maximum fluidity consistent with body. 

4. Low coefficient of friction. 

a. High flash and burning points. 

6. Freedom from ingredients liable to cause gumming 
or oxidation. 

Tenacity and durability might be added to the list 
of essentials for an effective lubricant, particularly for 
electric generator and motor lubrication, but a lubri- 
cant possessing the above six specified properties might 
render effective lubrication service without being par- 
ticularly tenacious or durable, if supplied in adequate 
quantity ; or a potentially effective lubricant might not 
have the required tenacity to cling to the rapidly 
rotating shaft, though of a quite durable nature. 

Obviously, the speed and power of the electric gen- 
erator or motor must be taken into consideration if a 
suitable lubricant for a particular service is to be 
selected upon any logical basis, but it is also quite 
evident that a distinctive lubricant for each size of 
unit, etc., is not commercially practical. Some classi- 
fication of equipment is necessary and about the most 
that can be expected in actual practice is the selection 
of a lubricant suitable for some more or less arbitrary 
class of equipment. For instance, 1f electric generators 
and motors be grouped in such classes as extra heavy 
units, heavy units, medium (ordinary or customary) 
units and small units and an effective lubricant se- 
lected for each class the limit of commercial classified 
standardization is about realized. 


CHOICE OF A LUBRICANT. 


Oil is quite generally the variety of lubricant em- 
ploved for generator and motor bearing lubrication. 
In order for the oil to possess the necessary low 
coefhcient of friction and permanency of composition 
from the point of view of practical cost it should be 
a mineral oil, a product of crude petroleum. Such oils 
can be refined to possess the six essential properties of 
an effective lubricant and marketed at reasonable 
prices. Furthermore, such oils give good satisfaction 
in electric generator and motor lubrication service. 
These particular mineral oil lubricants are commonly 
termed dynamo motor oils and suitable grades are 
obtainable for each of the four arbitrary classes estab- 
lished for generator and motor equipment. 

lor the class of extra heavy units a clear amber 
oil of high viscosity should be employed. An oil of 
a specific gravity (Baume) of 30.5, or thereabouts, 
and a flash point_of, 420° EF )The fire point should be 
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some 50° higher and the cold test low, in the neigh- 
borhood of 20°. The viscosity of the oil should be 
close to 200 (Saybolt) at 100° F. 

The suitable lubricant for the class of “heavy 
units” is a pale clear mineral oil of good viscosity, 
about 180 (Saybolt) at 100° F., and a specific gravity 
(Baumé) of 31. The flash point does not have to be 
as high as in the case of the lubricant for “extra heavy 
units,” but still high, 400° F., and the fire point some 
50° higher, while the cold test should be low, on 
account of the heavy service, in the neighborhood 
of 20° F. 

For average electric generators and motors, classi- 
fied as “medium units,” the oil should be clear and of 
medium viscosity, i. e., about 140 (Saybolt) at 100° F. 
The flash and fire points should be in the vicinity of 
390° and 440° F., respectively, while the specific grav- 
ity. (Baume) will run close to 32. The cold test for 
such an oil will rarely be below 30° F., i. e., the oil 
will congeal at or slightly below the freezing point 
for water. 

The lubricant for “small units,’ which are, as a 
rule, high speed, should be clear pale oil of light 
viscosity and a specific gravity (Baumé) of between 
27 and 28. The Saybolt viscosity of 90 proves most 
effective in the great majority of cases, while the 
flash point, fire point and cold test of the oil should be 
approximately 345°, 395° and 18° F., respectively. 

To summarize, the suitable oil lubricants for effec- 
tive and economical lubrication of electric generators 
and motors should be high-grade, clear mineral oils 
conforming with the general specifications incor- 
porated in the following table: 


ELECTRIC GENERATOR AND Moror OIL LUBRICANTS. - 
General Lubricant Specifications. 


Sp. Grav., Flash, Fire, Cold Viscosity, 

Class of Units. Baumé. °F. °F. test,° F. Saybolt. 
Extra heavy .... 30.5 420) 470 20) 200 at 100 
CAVY ce kcec dau 31.0 400 450 20) 180 at 100 
Medium ........ 32.0) 390 220 30 140 at 100 
Small 275 345 395 H 90 at 100 


Effective and generally satisfactory as`are the 
foregoing oil lubricants for the lubrication of dynamo 
and motor bearings, they are not representative of the 
progress that has been made in the development of 


scientifically compounded lubricants nor are they as 


economical and effective in service as certain of the 
special lubricants that have been evolved. Even the 
most suitable oil lubricants possess failings. The six 
essential properties of an effective lubricant can be 
possessed by any straight mineral oil or blend of such 
oils in relative and varying degree. To possess the 
necessary body to prevent contact of bearing surfaces 
and be of maximum fluidity, they lack the clinging 
capacity necessary to guard against being slung from 
the rapidly rotating shafts and being squeezed from 
the. bearings under pressure. The result is that no oil 
lubricant is entirely free from the dripping, climbing 
and spattering evils that entail an unnecessarily lavish 
use of lubricant, tend to produce uncleanly and fre- 
quently harmful conditions and endanger the life of 
the bearing by the possibility of an inadequate supply 
of lubricant. The desirable property of tenacity with 
the resulting quality of durability 1s a characteristic 
of a grease and is distinct from lubricating efficiency. 

Natural greases, which are nothing more than 
crude petroleum products, are not suitable for effec- 
tive lubricating service, for they are not sufficiently 
stable and are readily affected by comparatively slight 
rises in bearing temperature. Manufactured greases, 
though possessing the desired tenacity and durability 
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in service, do not make satisfactory electric generator 
and motor lubricants, for before they can function 
they have to be reduced to lubricating consistency. 
That is, before even the best grade of grease can be 
of any effective service in overcoming friction, a fric- 
tional load has to be developed on the bearing to ele- 
vate the temperature of the grease sufficiently to re- 
duce it by melting to lubricating consistency. How- 
ever, the desirable lubricant for electric generator 
and motor bearing lubrication should possess the 
tenacious clinging capacity of a high-grade grease. 
with unusual wearing qualities, but at the same time 
the desirable lubricant should be of a degree of fluid- 
ity (normal) sufficient to allow it to be fed from an 
ordinary @il can, a fluidity not unlike that of a high- 
grade, free-flowing machine oil, and capable of func- 
tioning with the first turn-over of the armature shaft. 


SPECIAL TRAIN FOR WESTERN DELE- 
GATES TO N. E. L. A. CONVENTION. 


The Transportation Committee of the National 
Electric Light Association has completed the trans- 
portation arrangements for the victory convention to 
be held at Atlantic City. It has been decided that in 
view of the excellent train service that exists between 
New York and Atlantic City and the short time re- 
quired (3 hours) to make the trip, no special trains 
will be arranged for from New York City, but the 
Transportation Committee will work in close touch 
with the railroads and arrange as far as possible for 
the convenience and comfort of the members of the 
Association making the trip. The New England con- 
tingent will be moved in about the same way, going 
to New York and from there to Atlantic City on such 
regular trains as suit the convenience of the members. 
or use can be made of the new Hell Gate Bridge. 
N. Y., route direct to Philadelphia. 

A special train for delegates will be run from 
Chicago over the Pennsylvania lines. This train will 
run as a second section to the Manhattan Limited, in 
accordance with the following schedule: 


May 18, 1919— 


Leavo CHiChEO vex iees2a eel S seus eee tees hoe 9:45 a. m. 
Leave Fort WAY NG ook bio ows oe io oes ewe eS 1:35 p.m 
Leave Mansfield .s:sc.3.08 ose oe gh Ea KEN RSH 6:12 p. m. 
Leave Alliance seac eiei saa g E oe ants awn geod 8:40 p. m. 
Leave PittSbůúreh tose dec toes ee Le es Awe eek a 11:14 p.m 
May 19, 1919— 
Arrive North Philadelphia ................ 0. cece eee 7:34 a.m. 
Arrive Atlantic City 42. ses iss arise topair en koiias 9:00 a. m. 


Special baggage tags in colors will be prepared 
and given to all those traveling on the special train 
only. These will be found a great/convenience in the 
handling of baggage at both starting and destination 
point. The tags will provide places for the name of 
the owner and the hotel at which he is going to stay 
All reservations for special train must be made 
through Fred R. Jenkins, master of transportation. 72 
West Adams street, Chicago, Ill. 


TALLULAH HYDROELECTRIC DEVELOP- 
MENT NEARING 72,000 KW. INSTALLED. 


The sixth turbine and generator at the Tallulah 
station of the Georgia Railway & Power Co. will soon 
be in service. This unit is a Francis type turbine ot 
18,000 hp. operating under a 600-ft. head at 514 r.p.m. 
The generator is rated at 12,000 kw., 6600 volts, 60 
cycles, 3-phase. The sixth unit is similar to the other 
five already in service. The work has been in prog- 
ress about one year and will have cost, when com- 
pleted, about $500,000. 
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LARGE COAL MINE ADOPTS ELECTRIC 
POWER FOR HAULING. 


Description of Recent Electrical Installation at Moffat 
Bros. Mine. 


By W. P. Porter. 


The use of steam underground has always been 
costly, as well as dangerous, and the naturally increas- 
ing distance between the working forces and the de- 
livery points in coal mines has made necessary the 
adoption of a system more efficient than steam, com- 
pressed air, or mules by many mines. In such cases 
the installation of improved modern electrical ma- 
chinery, adapted to the special power requirements of 
the coal mine, has resulted in a greatly increased out- 
put at a much more economical consumption of power. 
This is especially true of the electric mine locomotive 
whose superiority for mine haulage has caused it to 
supplant almost every other means of transportation 
in coal mines. It is simple, dependable and compact 
in underground operations, is capable of much greater 
speed than any other method of transportation and 
can operate the entire 24 hours of the day. 

This method has been adopted by one of the largest 
and best equipped soft coal mines in southern Illinois, 
the Moffat Bros. mine at Sparta, Ill. This mine em- 
ploys an average of 250 men and hoists about 1100 
tons of coal daily, the greater part of which finds its 
way to the St. Louis market, where the company’s 
main office is located in charge of J. D. Moffat. R. D. 
Moffat is superintendent of the mine in chafge of the 
Sparta office. Although this mine has been in suc- 
cessful operations for years, it only recently replaced 
mules for main haulage with electric power. 

In changing over the motive power of this mine 
to electric drive 166 tons of steel rails were laid, or 
nearly 38,000 feet of track for the main haulage. 
Eleven mules were retained to haul the coal from the 
different rooms or apartments to the main haulage 
system, where two 1to-ton electric locomotives com- 
plete the delivery to the foot of the shaft. These 
locomotives are equipped with powerful electric 
searchlights which are essential on main haulage sys- 
tems to warn of the locomotive’s approach and give 
the motorman an opportunity to stop in case of ob- 
structions. 

The mine is so well ventilated by fans that there 
is very little if any danger from gases, although to a 
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Power House and Tipple of Moffat Bros. Mine, Sparta, III. 


certain extent they are always present. The venti- 
lating doors, practically automatic in operation, easily 
swing either way at the touch of the motorman’s 
hand, and no trapper boys are necessary when a “trip” 
of coal is on its way to the hoisting shaft. 
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All feeder lines and wiring are installed on por- 
celain or glass insulators. In the overhead construc- 
tion of the power wires, the height of the trolley is 
regulated by extension hangers. The rails on the 
main line haulage system, which are used as a return 
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One of the Electric Generators Used to Furnish Power for 
Moffat Bros.’ Coal Mine. 


circuit, are bonded with a short flexible bond of cop- 
per wire securely compressed into holes that are drilled 
close to the end of the rails to lessen their resistance. 

Among the other prominent features of this in- 
stallation are eight undercutter short wall mining ma- 
chines and a reliable telephone system. The mining 
machines have lowered the cost and increased the pro- 
duction of coal considerably and the telephone system 
materially lessens the work of the operator in super- 
vising-the workmen. The coal is loaded by hand. 

The electric power is derived from two generators, 
one of 200 kw. capacity and the other 150 kw. which 
are direct-connected to steam engines. One of these 
generators is shown in the accompanying illustration. 
Two new 150 hp. boilers have recently been added, 
making six boilers now in use. 


STONE & WEBSTER ADVISING NEW YORK 
RAPID TRANSIT SYSTEMS. 


Soon after the Interborough Rapid Transit Co. of 
New York City passed to a receivership on March 21, 
by order of the United States District Court, Stone & 
Webster, of Boston, were retained to analyze its traffic 
conditions, and this particular work was assigned by 
that firm to C. W. Kellogg. The Interborough system 
comprises the principal surface, subway and elevated 
lines of Manhattan and Bronx boroughs of New York 
City. Frederick P. Royce, of the Stone & Webster 
staff, previously was appointed manager for the re- 
ceiver of the Brooklyn Rapid Transit Co. The entire 
arrangement places Stone & Webster in a consulting 
and advisory capacity in all the transportation affairs 
of Greater New York. 

A. L. Kempster, manager of the Seattle division 
of the Puget Sound Traction, Light & Power Co., 
prior to the acquisition of its street-car system by the 
city of Seattle, Wash., has been called to New York 
City to assist Mr. Kellogg in relation to the affairs of 
the Interborough system. Mr. Kempster’s work will 
have special reference to the physical element and the 
operating department. He has had an experience of 
zO years in street-car operating in Seattle, having ad- 
vanced by successive,steps as accountant, auditor, 
trainmaster,) superintendent )and manager. 
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The Ice Shortage 


MILD winter has made a shortage of ice in- 
A evitable this summer. Central stations should 

interest themselves in this matter as there will 
undoubtedly be considerable activity in this field. New 
ice plants are needed and many will be converted from 
breweries. The ice-making load is one of the most 
desirable for central stations. 


Electric Cooking 


HE savings in fuel, food, labor and transporta- 
ia which were proved for electric cooking dur- 

ing the period of the war should result in con- 
siderable activity in this field this summer. Fuel is 
the only one of the four items which has shown a 
decrease, the cost of food and labor still being abnor- 
mally high—a faet which emphasizes very strikingly 
the advantages of electric cooking. 


Completely Wired Homes 


ITH the campaign to “Own Your Home’, 
W which is beginning to bear fruit, the public, 

now in a home-building mood, will be sus- 
ceptible to the slogan “Electrify Your Home” and the 
suggestion to have ample outlets conveniently located. 
Electrical men must drive these facts home by pub- 
licity and by educational means with the prospective 
home owner, the architect and the contractor. A home 
not wired is not modern. A home not completely 
wired and with all outlets in use 1s a home that fails 
to pass the test of present-day standards. 


The Victory Liberty Loan 
Mo action should be taken by every 


patriotic citizen within the next three weeks 

in subseribing to the Victory Liberty Loan and 
inducing friends, neighbors and associates to subscribe 
liberally and promptly. The war has been won, but 
we still have about 1,400,000 of our boys “over there.” 
They must be brought home and the injured among 
them restored to health and useful hfe. 

To do this will cost considerable money. Uncle 
Sam has already had to borrow large amounts since 
signing of the armistice to care for army and navy 
needs during gradual demobilization. He is asking for 
this last big loan from the public to meet these obliga- 
tions. We are not asked to give, but merely to loan 
fora few vears on the best security and most favorable 
terms probably ever offered by a government. We 
must not forget that we have won the war. Therefore, 
let's live up to the reputation of electrical men—hbe live 
wires—and let's finish the job now! 


Opportunities for Flood Lighting 


URING the war the application of flood lighting 
D as a protective measure made very rapid ad- 

vances. Munition plants, railroad yards, docks, 
warehouses, etc., soon discovered that a high degree 
of safety was afforded at night by a well lighted ex- 
terior, with the result that thousands of installations 
were made. 

In times of peace the opportunities for flood light- 
ing are even greater than during war, especially for 
advertising and decorative purposes. The advantages 
already gained by flood lighting should not be lost—in- 
deed, it will pay to devote more attention to this grow- 
ing field. 


Biggest Thing in Civic Life 
NDER the title “What Is It Chicago Most 
U Needs?” J. E. Otis, vice-president of the Union 
Trust Co. of Illinois, said: 

“The .thing I would emphasize most torcibly is 
the importance of establishing, on a firm basis, an 
understanding between the public service corporations 
and the city. In order that public service corporations 
mav keep pacé with the demands of a city growing 
like Chicago, they must have the credit needed to 
finance themselves. They are absolutely dependent 
upon the sale of their securities for growth and ex- 
tension. This credit can be assured only by a complete 
understanding between these public service corpora- 
tions and the municipality, for the reason that sudden 
changes in these relations affect the securities and 
change their value. This spoils their marketableness.” 


Successful House-Wiring Method 


NCELLENT results obtained by the Common- 
E wealth Edison Co., of Chicago, in securing old 
house-wiring business as described in this issue 
warrant the careful consideration of its methods by 
contractors ‘and central stations wishing this work. 
This method consists, briefly, in formulating a schedule 
of outlet prices applicable to the various types ot 
buildings, which permits the cost of wiring to be easily 
and quickly estimated. A proposal based upon this 
price, acceptable within 30 days, is sent m reply to 
every inquiry, whether the prospect appears “live” or 
not. In this way the prospect has a definite reminder 
of the wiring and its cost and when seized with the 
impulse can sign the contract before changing his 
mind. Dy means of a follow-up system the prospect 
is given an additional reminder from time to time. A 
similar svstem might be adopted in smaller towns and 
easily extended to, include all wnwired homes. 
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' Turbogenerator Fires and Fighting 
Them 


URBOGENERATORS have caught fire and 
bree themselves severely and in some in- 

stances irreparably. Expressed as a percentage 
of the total number of turbogenerators in service, the 
number that have caught fire is very small probably. 
But those that have, have caused a loss to those con- 
cerned so that hereafter the question of preventing 
hres and alleviating their effects is an important mat- 
ter with them. 

A turbogenerator is not an inflammable piece of 
apparatus, but it contains a certain amount of material 
that is combustible. A short circuit or some other 
form of heat or flame occurs. This is fanned into 
hame to form an intense heat locally by the high air 
velocity of the generator cooling air, which also carries 
the flame around the machine, making the damage the 
more extensive. Under the influence of intense local 
heat, of a blow-torch effect because of the high air 
draft, laminations are burnt away, copper is burnt and 
seared, and the machine may be rendered useless 
without complete re-winding of turns and stacking of 
pew laminations. , 

The use of mica-insulated coils instead of cambric 
insulation, the adoption of metallic wedges and spacers 
in place of wood and fiber, tend to reduce the com- 
Lustible content of a turbogenerator, hence the extent 
of the damage done in the presence of short-circuits, 
sustained arcs and high air velocities such as sometimes 
do occur will be more restricted. However, with fires 
as a possibility to be recokned with, it would seem that 
other steps than depending upon the manufacturer to 
prevent havoc being wrought by restricting the area 
affected when a fire does occur devolves upon the 
cperating company. 

When a turbogenerator catches fire it would seem 
that the first three things to be done are to prevent the 
tow of current from the system into the generator 
and by the generator into itself by immediately killing 
the excitation, and to stop the influx of air with its 
oxygen content upon which combustion depends. With 
these things accomplished, it then remains to put out 
the fire. With the air inlet to the generator closed, 
also the outlet, the gases of combustion circulating 
around the generator and external air excluded, the 
tendency would be to quench the fire. More heroic 
measures are required, however, but what measures 
should be is as yet a mooted question. 

Water is available, is satisfactory, but causes in- 
sulation troubles that might, in small fires, prove more 
costly than the loss by fire. Steam has been advocated 
as not offering the disadvantages that does water so 
far as concerns dielectric difficulties. On the other 
hand, it possesses drawbacks in that the cooling effect 
ot water is not available since the steam contains latent 
heat; and we do not know to what extent considera- 
tions involving superheating enter at the higher tem- 
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peratures, Another liquid that suggests itself is carbon 
tetrachloride. The fire-extinguishing characteristics of 
carbon tetrachloride are well known. It does not at- 
tack insulation, although it is used commercially as a 
solvent for rubber. It possesses high dielectric proper- 
ties. In using it, it should be borne in mind that when 
admixed with air it becomes quite a powerful anaes- 
thetic, hence should be used where there are ample 
facilities for ventilation or for escape for the fire 
fighters. Carbon dioxide, a gas, also suggests itself 
for quenching fires in such inaccessible places as inside 
turbogenerators and large oil-filled transformers. 

Turbogenerator windings are inaccessible at best. 
It has been found impossible to reach them when an 
internal fire is raging, because the exterior becomes 
hot, so intensely hot that discoloration takes place and 
the casing plates cannot be removed. It would appear, 
therefore, that means should be furnished by which 
water or steam, carbon tetrachloride or carbon dioxide 
or whatever fire-fighting medium is employed can be 
applied to the fire quickly and easily, which means 
without having to unbolt cover plates that are too hot 
to touch, etc. 

Although comparatively few large turbogenerators 
have caught fire, those that have have demonstrated 
that internal fires cause extensive damage and may 
entirely wreck the machine. Although fires have been 
few and far between, the results have been such that 
precautions appear to be justified, the more so since 
their cost is negligible in comparison to the expense 
of a fire. The precautions against fire that suggest 
themselves are, firstly, to eliminate combustible ma- 
terial wherever feasible in generator design; secondly, 
have facilities for shutting off the air supply rapidly ; 
thirdly, equip generator casings with valves or open- 
ings by which some fire-quenching medium can 
smother the fire. The expense of these fire-fighting 
precautions is relatively negligible. 


Need for Industrial Lighting Codes 


T IS a common saying that we have too many laws. 
Of the great plethora of statutes there is a high 
percentage that never should have been enacted. 

because they are inadvisable, impracticable or non- 
enforcible. Most of the laws in this group were 
hastily or improperly considered. One should always 
proceed cautiously, therefore, in advocating additional 
legislation. And yet wholesome laws are needed both 
to promote the general public welfare, where this can 
be done in a clearly constructive manner, and also to 
check those who maliciously ignore the rights of their 
neighbors. 

Legislation affecting lighting falls in a class that 
requires particular consideration because few of the 
average Jaw-makers know more about the principles of 
illumination than does the general public. It is on this 
account that we find some very vague or even absurd 
state laws and city ordinances regarding automobile 
and locomotive headlights..these frequently specify- 
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ing regulations that can never be enforced properly 

Consequently, illuminating engineers properly have 
_ hesitated before advocating enactment of laws speci- 
fying lighting requirements. The only reason that 
prompts them to recommend such legislation is the 
conviction that much positive danger results from im- 
proper or inadequate lighting. Such poor lighting is 
due in almost all cases to ignorance of true lighting 
principles. If this could be removed by universal edu- 
cation on illumination the need for legislation would 
disappear. Education of the general public is a very 
slow process, however, during the carrying out of 
which incalculable harm may be produced by insuffi- 
cient use of light or misuse of light, harm that may be 
almost entirely obviated by well considered and en- 
forcible legal regulations. 

The very rapid development of our industries has 
been accompanied by several evils, of which one of the 
worst has been the appalling number of fatal and 
serious industrial accidents, averaging some half mil- 
lion every year in spite of the persistent “Safety First” 
movement conducted during the last ten or so years. 
The prevalence of these accidents was one of the 
causes that led to the establishment in practically all 
our states of factory-inspection departments charged 
with periodic examination of every workshop or plant 
to see that glaring causes for possible accident, fire or 
other calamity be removed before the misfortune 
occurs. 

In the last ten years the opinion has been forced on 
safety experts by convincing evidence that a large 
percentage of industrial accidents, variously estimated 
as from 18 to 25%, is due to inadequate or improper 
lighting and could be almost entirely eliminated by 
proper attention to this matter. It has also been shown 
that gradual deterioration of eyesight of workers re- 
sults from long continued labor under poor lighting 
conditions. Here we have two definite and serious 
results from bad lighting that it would be highly 
inadvisable to neglect when this can be remedied so 
easily after being officially called to the attention of 
the plant owner or other responsible person at the 
same time that other manifest causes for dangerous 
conditions are pointed out by the factory inspector. 

To give the later proper authority and guidance as 
to lighting it has been found necessary to draft factory 
lighting codes. Four states have already adopted such 
codes and several others have the matter pending. The 
subject is a very lively one because of the growing 
interest in better factory lighting. It is very fitting, 
therefore, that the status of these codes should be 
reviewed at this time by illuminating and electrical 
engineers, as has been done in joint meetings held in 
New York and Chicago, based on a clear resumé of 
the subject by Mr. George H. Stickney, as reported in 
this issue. It is to be hoped that Mr. Stickney’s paper 
and the discussion of it will lead to development of 
similar codes in all the industrial states so that the 
accidents needlessly due to lighting may be minimized 
and the vision of workers conserved. 
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Progressive Factory-Lighting Campaign 


HIO has among its many distinctions the pos- 
O session of one of the most progressive state 

central-station association. Of the numerous 
distinctive features of the Ohio Electric Light Asso- 
ciation is its group of active committees dealing with 
meters, illumination, new-business co-operations, sta- 
tion operating, transmission and distribution, and 
standardization of voltages. Each of these six com- 
mittees has accomplished much good in the last few 
years not only in the ordinary way, but by a unique 
method of conducting the meetings. 

A splendid example of this was shown last week 
in the group of three meetings held by the association's 
Illumination Committee in three Ohio cities, as re- 
ported on other pages of this issue. These meetings 
were some of the initial efforts in a general campaign 
for improvement in factory lighting. It has been felt 
that two things were necessary to stimulate this cam- 
paign, first, to interest the central stations, contractors 
and others who would be concerned as to the benefits 
to be derived by all parties from active promotion of 
better industrial lighting, and, second, to educate these 
parties on the principles of illumination so that a 
satisfactory lighting system could be designed. 

Good speakers were secured to point out the oppor- 
tunities in factory lighting betterment for central sta- 
tions, contractors, producers of lighting equipment, the 
owners and employes of the factories themselves, and 
the general public. The arguments most effective in 
securing the interest of plant owners and superintend- 
ents were also set forth and how co-operative effort 
by the various electrical interests brings best results. 

Another very effective educational means has been 
developed by the committee in question. In co-oper- 
ation with the Electrical Engineering Department of 
Ohio State University it has brought out a special 
correspondence course on industrial illumination that 
is available not only to members of the O. E. L. A. 
but to anyone interested in the subject. This course 
is offered at a nominal fee and gives the latest 
authoritative jnformation on this matter, both in the 
form of technical leaflets and policy leaflets. In fur- 
ther co-operation with the leading manufacturers of 
lighting equipment, the committee has made it possible 
for all who take this course to secure the most recent 
and valuable trade publications dealing with industrial 
lighting. 

At the numerous hearings held in recent months 
on the proposed Factory Lighting Code of Ohio, the 
movement for improvement of industrial lighting was 
also given impetus. Through all these widespread yet 
well co-ordinated and co-operative efforts the commit- 
tee has undertaken its campaign in a most effective 
manner and it is to be expected that it will bear excel- 
lent fruit. In fact, it is not unlikely that it will stimu- 
late similar campaigns in other industrial states and 
thereby help to bring up-a nation-wide acceleration of 
factory lighting’ betterment. 


<- April 19, 1919. 
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Lighting Codes Considered at New York and Chicago— 
Ohio Factory Lighting Campaign — Business Conditions 


PRESENT STATUS OF INDUSTRIAL LIGHT- 
ING CODES DISCUSSED. 


Joint Meeting Hears George H. Stickney’s Paper—Dis- 
cussion by Engineers and State Officials. 


An excellent review of the industrial lighting codes 
that have been adopted in four states and in many 
Federal Government establishments and which are 
pending in several other states was presented in a 
paper on the “Present Status of Industrial Lighting 
Codes” by George H. Stickney, before a joint meeting 
of the American Institute of Electrical Engineers and 
the Illuminating Engineering Society held in New 
York City on. April 11. A particularly interesting 
discussion followed in which there participated men 
who had helped draft the codes, plant managers who 
were governed by them, representatives of govern- 
mental bodies that are administering the rules, and 
engineers interested in the entire subject. 

Mr. Stickney’s paper is a comprehensive resume of 
the code situation as to history, requirements and 
enforcement. The prime function of these codes is to 
safeguard life, limb and vision of industrial workers ; 
incidentally, they teach practice that enhances the 
earning power not only of the workers but also of the 
industrial plants. Inadequate lighting being a prolific 
cause of industrial accidents and of gradual impair- 
ment of lost visual power, there exists a definite need 
for regulations calling for at least a minimum standard 
of illumination. Practically all the factory lighting 
codes now in force or being prepared are based on 
the “Code of Lighting Factories, Mills and Other 
Work Places” drafted by the Illuminating Engineering 
Society in 1915. Pennsylvania and New Jersey 
adopted the I. E. S. code with certain minor modifica- 
tions. Wisconsin last vear revised its code to conform 
in many respects with the revised I. E. S. code, and 
New York adopted the code with other modifications. 
Among the states where codes are pending are Ohio, 
California and Oregon. The Federal Government 
also has codes governing lighting in certain of its 
establishments. The state codes are backed by the 
state police power. 

The principal specifications in the codes relate to 
intensity, glare limits. and distribution. In some of 
the codes emergency lighting and switching arrange- 
ments are called for. Adequate daylight is usually 
required and, if specified, is to be twice the intensity 
of artificial illumination. The specification of the 
latter constitutes the principal item and in all codes 
is now specified in foot-candles for different grades 
of work; only the minimum values are made manda- 
tory, but higher values are recommended as much 
more desirable. The New York code and the proposed 
Ohio code contain in the supplement detailed lists of 
standardized processes and their intensity require- 
ments. Glare-limit specifications, while much more 
difficult to define, are extremely important; the New 
York and Wisconsin codes, especially the latter, take 


be adopted in each of the states. 


up this matter in more detail. Distribution of light 
is usually to be such as to avoid objectionable shadows 
and sharp contrasts. In some of the codes emergency 
lighting is called for to prevent panics in crowded 
rooms when the regular lighting has failed during an 
emergency. To promote safety for watchmen and 
avoidance of carrying lanterns, some codes require 
convenience in switching. 7 

On behalf of the inspectors, electricians and others 
who must see to carrying out the provisions of thé 
lighting codes, these have been made as simple as 
possible and readily understandable. There is need 
for much educational work among these men, how- 
ever, to explain to them the principles of modem 
lighting practice. In conclusion. Mr. Stickney feels 
that the development of these codes has been very 
wholesome and effective, in contrast with numerous 
examples of vague and non-enforcible legislation re- 
garding headlights, for instance. Illuminating engi- 
neers are agreed that industrial lighting codes should 
Differences in de- 
tails will gradually disappear after experience in ap- 
plication has been sufficiently extensive. 

In the discussion of the paper it was pointed out 
by several speakers, that technically educated engineers 
prepare lighting codes, but untrained inspectors are 
called on to interpret and enforce them. Prof. C. E. 
Clewell suggested three expedients for obtaining sat- 
isfactory interpretation. They are (1) the education 
of inspectors, (2) improved and simple measuring 
devices to check the inspector’s judgment, and (3) 
the elimination of questions depending on judgment. 

Dr. E. B. Rosa, of the United States Bureau of 
Standards, emphasized the element of education. He 
classified those to be educated into (1) those who 
prepare the codes, (2) engineers and designers of 
lighting systems, (3) employers and managers, and 
(4) employes. 

W. P. Hurley also emphasized the educational ele- 
ment by saying that the present codes are more nearly 
perfect than is the general understanding of the sub- 
ject of industrial lighting. 

The work which the Bureau of Standards has done 
in arranging for lighting in arsenals and navy yards 
during the war was described by Dr. M. G. Lloyd. 
He mentioned the fact that the Bureau has prepared 
and is publishing four Federal lighting codes which 
follow the I. E. S. code, but which are much more 
comprehensive than that code. The Federal codes 
will include recommendations for their application 
on a much larger scale than any codes yet written. 

Ward Harrison, of the Engineering Department, 
National Lamp Works, reminded the meeting that the 
matter of illumination of industrial establishments is 
yet in its development state. To have slightly differ- 
ent codes in the various states is more desirable at first 
than to have a universal code. The most satisfactory 
items from the several codes can be collected into a 
single code later on. 

John Vogt;'ofthe New-York«State Labor Depart- 
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ment, reviewed the work of that department in im- 
proving lighting conditions. . He also emphasized the 
importance of education on this subject. New York 
inspectors attend a department school one day every 
two weeks. The results from 15,000 tests of lighting 
plants which the department has made are digested 
for the benefit of the inspectors. Moreover, the in- 
spectors are instructed in the principles of sanitation, 
lighting, and safety, and in code requirements and 
interpretations. The accomplishments of the depart- 
ment in obtaining compliance with the requirements 
of the code are indicated in the following table. The 
lag of compliances is a natural condition since a cer- 
tain amount of time for compliance is allowed. The 
lag does not represent any objection by employers to 
compliance with the orders of the department. 


Month Year Orders Issued Compliances 
Aug 1918 30 67 
Sept. 1918 174 27 
Oct. 1918 oll 88 
Nov. 1918 546 156 
Dec. 1918 446 205 
Jan. 1919 608 517 
Feb. 1919 765 506 
Total 3,185 1,566 
Regular inspections made 96,236 
Special inspections made 4791 


That the existence of different codes in different 
states does some injustice to the manufacturer of 
lighting equipment and to manufacturers operating 
plants in different states was alluded to by C. B. Auel. 
The existence of 48 different codes is undesirable— 
is, in fact, detrimental to some employers willing to 
comply with codes. The boiler code is an example 
of a single code for all the states. Compliance with it 
is simple, because it is universal. The requirement 
in some of the present codes for emergency hghting 
systems necessitates the installation of a dual system 
in some instances. Such an installation is unfair to 
the owner of the plant. The codes should make pro- 
vision for such exceptional occurrences. 

Mr. Stickney also presented this paper at a joint 
meeting of the Chicago sections of the two societies 
on April 17. A report of the Chicago meeting will be 
given im our next issue. 


OHIO LIGHTING MEN CONDUCT FAC- 
TORY ILLUMINATION CAMPAIGN. 


Illumination Committee of Ohio Electric Light Associa- 
tion Holds Mestings in Three Cities to Instruct 
Central-Station Men and Contractors. 


An important movement to stimulate general inter- 
est in and give instruction on modern factory illu- 
mination has been inaugurated by the Illumination 
Committee of the Ohio Electric Light Association. It 
was given decided impetus by holding three one-day 
meetings on April 9g, 10 and Ir in Columbus, Toledo 
and Akron, respectively, in each of which two sessions 
were held under the chairmanship of F. C. Caldwell, 
professor of electrical engineering, Ohio State Uni- 
versity, Columbus. 

The morning session in each of the three cities was 
a closed meeting for O. E. L. A. members and their 
lighting salesmen and engineers. Talks were given 
by G. S. Merrill, of the Engineering Department, Na- 
tional Lamp Works, and by George W. Hill, of the 
Society for Electrical Development. The opportunities 
for central-station men to take up active promotion 
of improved factory lighting, the arguments to be 
used most effectively, and what has been accomplished 
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in this line by the most progressive central stations 
were pointed out. General discussion followed in 
which local central-station men participated freely and 
drew out further information. 

Each of the afternoon sessions was an open meet- 
ing to which not only members’ representatives, but 
also contractor-dealers and all others interested in 
lighting development were invited. Four addresses 
were made at each of these open sessions, two dealing 
with the opportunities in this field and the value ot 
co-operation in developing it, and the other two being 
more of technical character. George W. Hill, of the 
Society of Electrical Development, made one of the 
addresses on co-operation ; the other was delivered by 
a local central-station engineer. At Columbus it was 
W. A. Wolls, of the Columbus Railway, Power & 
Light Co.; at Toledo, W. E. Richards, Toledo Rail- 
ways & Light Co.; at Akron, D. MacNaughton, North- 
ern Ohio Traction & Light Co. The technical ad- 
dresses were made by H. H. Magdsick, of the 
Engineering Department, National Lamp Works, Nela 
Park, on “Illumination Design”; and by Prof. F. C. 
Caldwell on “Illumination Measurements.” 

The Akron meeting was typical of the series and 
will be briefly reviewed. In opening the meeting, Pro- 
fessor Caldwell spoke of the objects of the Illumina- 
tion Committee’s campaign, which aims to interest 
everyone concerned with factory lighting,,to show how 
all can profit from its development, to furnish instruc- 
tion on the technical features involved, and to explain 
the proposed Code of Industrial Lighting of Ohio. 
The committee has co-operated with Ohio State Uni- 
versity in preparing a special correspondence course on 
factory lighting which is available to anyone interested 
for the nominal fee of $2. This course is issued by 
the University and details concerning it can be ob- 
tained by addressing Professor Caldwell at Columbus. 
Ohio. 

George W. Hill spoke on “Co-operation in Improv- 
ing Industrial Lighting.” During the war the value 
of better factory lighting was demonstrated as a means 
of accelerating and improving production in the im- 
portant war industries. The likelihood of keen com- 
petition emphasizes its value for the near future. In 
Ohio the movement has been taken up very progres- 
sively, but to achieve the best results it is necessary to 
have all interests combine in a co-operative and co- 
ordinated campaign. The Society for Electrical De- 
velopment, which has conducted several national 
co-operative electrical campaigns successfully, is ready 
to lend its aid for furthering the movement in every 
possible way. Mr. Hill asked that the society be called 
on, as it has much printed matter available for dis- 
tribution. 

D. MacNaughton spoke of industrial lighting from 
the central-station standpoint. Drawing on his own 
experiences since 1913, many plants were mentioned 
whose obsolete lighting was modernized. Arc lamps 
and carbon incandescents were replaced by Mazda 
lamps with suitable reflectors. In a survey undertaken 
in Michigan in 1915 it was found that only a small 
percentage of factories were using modern efficient 
lamps. Mr. MacNaughton early became a convert to 
general illumination of factories and felt that state 
regulation of the matter would become necessary. He 
spoke of the opportunities of central stations to set a 
good example by improving their power-house light- 
ing. The central-station illuminating engineer should 
also be trained as a power engineer because the light- 
ing and power loads should be considered as a co- 
ordinated problem, 
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H. H. Magdsick said that factory lighting was a 
good held to begin lighting betterment because its 
requirements are relatively simple as compared to resi- 
dence lighting, for instance, where consideration must 
be given tọ the esthetic. Its design can also be reduced 
to rules involving chiefly arithmetic only. The first 
thing necessary is to decide on the illumination in- 
tensity needed on the work and in the intermediate 
spaces. Safety and conservation of vision require at 
least a minimum intensity, but this must be greatly 
exceeded in order to obtain economical production. 
The older industries have inherited low lighting in- 
tensities, whereas many of the newer ones, such as 
automobile and tire manufacture, appreciate the pro- 
= ductive value of higher intensities. These higher values 
keep the men more alert and active, avoiding acci- 
dents, paying keener attention to the work so there 
is less spoilage and more work turned out. Bright, 
cheerful rooms make the workers more contented also. 
The cost of lighting is low compared with the rental 
of the premises, consequently it often pavs to run two 
shifts instead of add more space. Mr. Magdsick dis- 
cussed glare and its elimination, also the need for 
having directed light to detect form and contour. 
Absolute uniformity of illumination is not desirable ; 
shadows are needed, but they must not be. very dense 
as a rule. Selection of reflectors must be done to 
secure efhciency, accuracy of distribution desired and 
durability. Examples of modern units were shown. 

Professor Caldwell reviewed the history of the 
proposed Ohio Code, on which a few more hearings 
will be held before it is made mandatory. Its rules 
are very simple. They are supplemented by a long 
list of intensities recommended for different industries 
and operations. He then described the methods of 
measuring illumination intensity and showed how it 
is effected in the Sharp-Millar, Weber and Macbeth 
instruments and the foot-candle meter and lumen 
meter. 


MANUFACTURERS’ REPORT SHOWS BUSI- 
NESS IN POOR CONDITION. 


Interesting Facts Brought Out by Survey Recently Com- l 


pleted by National Association of Manufacturers. 


The post-armistice trade conditions survey just 
completed among the 4400 establishments comprising 
the membership of the National Association of Manu- 
facturers shows with the exception of 5 out of 22 
principal groups of industries throughout the United 
States, business activity is approximately between 25 
and 50% normal. The five divisions reporting a pre- 
cominating condition of present business prosperity are 
the jewelry and silverware, musical instruments, ve- 
hicles, including automobiles, rubber and tobacco. Of 
the remaining 17 groups, all except the leather and 
manufactures report business below 50% normal. 

In the general order of importance the following 
factors are stated to be the chief obstacles now pre- 
vailing to prevent general business activity : 

I. Delay in signing the treaty of peace. 

2. General high costs of labor and materials. 

3. Sudden cessation of war buying operations by 
the United States and foreign governments. 

4. Hand-to-mouth buying by jobbers, retailers 
and consumers awaiting expected price reductions. 

5. Continued government control, management 
and operation of railroads, etc. 

6. Sudden imposition of heavy war revenue tax 
burdens on industry. 
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7- Labor unrest, agitation and industrial strife. 

8. High prices of wheat due to government 
guarantee. 

9. Unemployment and poor distribution of labor 
forces released from military or naval service. 

to. Delay in settlement by Federal Government of 
claims for payment under informal war contracts. 

II. Partial shutting off of important European 
markets due to import trade embargoes by Great 
Britain, France and Italy. 

The production of iron and steel is universally 
regarded in business circles as the most reliable barom- 
eter of trade conditions. With respect to present 
business in this industry, the replies indicate that these 
important trade factors are in a comparative state of 
iethargy, due mainly to market and price conditions, 
as well as a general lack of buying on the part of the 
railroads. Similarly, it is found that 67% of the iron 


„and steel manufacturing plants do not regard the trade 


prospects for 1919 as very bright. Machinery manu- 
facturers, bearing a direct relation to the iron and steel 
trades, also report a high percentage of comparatively 
unsatisfactory present business conditions, and opinion 
regarding future prospects about evenly divided be- 
tween fair and good. 

Together with the request for a report on present 
husiness conditions and future trade prospects, the 
members of the National Association of Manufacturers 
were requested to report or register their opinion on 
the following topics: | 

Conditions of stock on hand as compared with 
normal pre-war supply. 

The scale at which buying stands. | 

The relative importance of foreign and domestic 
markets for the immediate future. 

Government ownership of public utilities. 

Private ownership of public utilities under govern- 
ment regulation. 

The repeal of the La Follette Seamen’s Law. 

Legalized fixed resale prices on trade-marked arti- 
cles. 

A legally vested national labor board to adjudicate 
disputes. 

Imposing of statutory (legal) responsibility on 
trade unions. 

Practically every industry in the 22 groups report- 
ing on the conditions of manufacturing stocks in the 
hands of retailers or jobbers, compared with the nor- 
mal pre-war supply, showed that stocks in such hands 
zt the present time are far below normal, due, first, 
to war time curtailment of production in many lines; 
second, to a general stagnation of buying and market 
demands. The only notable exception to this state- 
ment is that shown in the reports received from food 
products manufacturers, indicating a predominating 
state of normal or over-stocks in those important 
trades. This is partially accounted for by the fact 
that the people generally have been cautious in their 
purchase of many food commodities in the hope 
(which has been realized to some extent) that prices 
would decline. 

Briefly stated, the reports received from the manu- 
facturers concerning the scale at which buying stands, 
shows that with the few exceptions of some necessary 
drugs, jewelry and silverware, musical instruments. 
vehicles, and certain branches of the rubber industries, 
purchasing activities by consumers, retailers or job- 
bers generally have been strictly limited and more or 
less on the hand-to-mouth basis, since the signing of 
the armistice. 

Tron and steelzmanufacturers leadin the percentage 
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of those who replied in the negative to the inquiries 
concerning important buying activities. That the 
dearth of buying in these important trades was due 
mainly to price conditions has been commonly under- 
stood. It is the stated expectation of many of the 
manufacturers in these lines that improvement of buy- 
ing will occur with the successful operation of the 
price arrangements which may yet be entered into by 
leading factors at the suggestion and with the support 
of the Industrial Board of the Department of Com- 
merce. 

Replies received to the question concerning the 
relative importance of foreign and domestic market 
demands clearly indicate that with the single exception 
of the brewing and distilling industries of America, 
whose future hopes of disposing of any available 
stocks of alcoholic beverages have now been practically 
diverted to foreign fields, the opinion overwhelmingly 
prevails that domestic market requirements are far 


more attractive for the immediate future than any ` 


which might arise from the reconstruction needs of 
the people of Europe. 

In those industries reporting the greatest present 
condition of prosperity, namely, jewelry and silver- 
ware, musical instruments and vehicles, it 1s clearly 
demonstrated by the replies received that the hopes 
of these important trade factors are practically con- 
fined to domestic market demands. 

An overwhelming percentage of the manufacturers 
replying to the question concerning their opinions on 
Government vs. private ownership of public utilities, 
record themselves as being in opposition to any form 
of Government ownership of railroads, or other public 
utilities, and strongly in favor, as an alternative, of 
returning the railroads to their private owners. Fur- 
thermore, there is noted a very strong demand in 
favor of private ownership of all public utilities under 
a more reasonable and limited form of governmental 
regulation-than that which prevailed in the period prior 
to the taking over of the railroads by the Government 
for war purposes. Those few who favored govern- 
ment ownership while admitting it a failure thus far, 
desired to give it a further trial under normal condi- 
tions. 

A careful analysis of the replies to the question 
concerning opinion on private ownership under gov- 
ernment regulation, shows that this alternative meets 
with very slight opposition. Many of those declaring 
themselves against, base their opinion, to a great ex- 
tent, on opposition to any form or aspect of govern- 
inent regulation of public utilities, even with private 
cwnership in effect, on the ground that any form of 
interference with private management does not pro- 
duce a favorable impression or result. 

As a means of aiding the private development of 
an American merchant marine, the manufacturers 
recorded themselves as being heartily in favor of a 
proposal to repeal the La Follette Seamen’s Law. In 
certain somewhat important industrial groups, some 
limited opposition to this proposal was found, but 
analysis of these replies clearly indicates that opposi- 
tion is directed mainly at the idea of repealing and 
shows itself to be more in favor of modifying the law 
as against its repeal. In the main, however, an over- 
whelming majority register the feeling that the repeal 
of the La Follette Act is desired as one of the imme- 
diate and necessary steps toward the permanent solu- 
tion of the merchant marine question. 

The results of a canvass among the members of 
the National Association of Manufacturers on prop- 
csition to legalize fixed resale prices shows that in 
some of the industries where commodities are already 


ELECTRICAL REVIEW 


Vol. 74—No. lv. 


teing produced and distributed under registered trade- 
marks, and where it might be expected that opinion 
would be predominating in favor, a rather surprising 
note of opposition is discovered. For example, in the 
food products industries two-thirds of the manufac- 
turers express themselves as opposed; 61% of the 
manufacturers in the textile trades likewise declare 
themselves as opposed; and 63% of the machinery 
manufacturers similarly recorded themselves. In vari- 
cus industries where the issue of fixed resale prices 
has been prominent in recent years, and considerable 
thought given to the question, manufacturers are found 
to be largely in favor of the legalization suggested. 
With some important qualifications and conditions, 
«. good proportion of the members of the National 
Association of Manufacturers declare themselves as 
being in favor of the organization by law, of a national 
adjustment board, predicated upon voluntary agree- 
ment, for the settlement of labor disputes. It is evi- 
cent from comments made by those who voted, that 
general dissatisfaction towards the present National 
War Labor Board exists in the minds of a large num- 
ber of manufacturers. Notwithstanding these expres- 
sions of feeling, it was clearly indicated that a good 
majority of the employers are in favor of the principle 
of labor dispute adjudication through a properly con- 
stituted national board, legally created, and vested with 
adequate authority to enforce its rulings after the is- 
sues have been voluntarily submitted to it for decision. 
Placing of statutory responsibility on trade unions 
for their contracts and for the acts of their agents as 
a means of eliminating or restraining many of the 
irresponsible elements among labor organizations is 
a proposition that American manufacturers heartily 
favor. Such a step, it is felt, would do much toward 
inspiring greater confidence than now prevails among 
employers in those who lead organized forces of work- 
ers, and in the good faith of labor organizations. 


INTERESTING LIGHTING EXHIBIT 
PLANNED FOR VICTORY CONVENTION. 


" “New Spirit of Lighting” Special Feature at Forthcoming 


N. E. L. A. Convention. 


An interesting feature is being planned for the 
coming convention of the National Electric Light Asso- 
ciation at Atlantic City for the purpose of expressing 
to the industry what has been called “The New Spirit 
of Lighting.” It is the new attitude towards the sub- 
ject of lighting which has been bred by the war and 
post-war conditions that has for its objective the 
economic adaptation and application of lighting in its 
many fields of usefulness. Through the Lamp 
Committee, co-operating with the Lighting Sales 
Bureau of the Commercial Section and the lamp 
manufacturers, these more interesting aspects of mod- 
ern lighting are to be presented in the form of a 
special exhibit to occupy a conspicuous position in the 
exhibition hall at the convention. 

This special lighting exhibit will be composed of 
ten separate booths or sections, the outstanding fea- 
tures of which will be very elaborate presentations of 
industrial, store, window and home lighting. The in- 
dustrial lighting exhibit, for instance, will be a typical 
inodern machine shop with machinery representing 
several classes of industry installed and running. Illu- 
mination will be provided by three systems of lighting. 
One will show the too prevalent scale of poor lighting: 
another, a-good_ standard of illumination, and a third 
will present’ what is considered the best productive 
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intensity. These several systems of illumination will 
be operated from a control pedestal and will be dem- 
onstrated by the man in charge to all interested visit- 
ors. At other times this control pedestal will be auto- 
matically operated by a flasher as a constant demon- 
stration of the effectiveness and efficiency of good 
lighting in a factory. 

For the purpose of demonstrating the best modern 
standards of show-window illumination, a life-size 
show-window will be installed in which there will 
be a practical display of merchandise. It is 
expected that this display will be changed daily 
during the convention under the guidance of 
some prominent Atlantic City or Philadelphia 
department store. This show-window will be equipped 
with some 15 different systems of show-window light- 
ing, demonstrating different intensities of illumination 
from different directions. These systems also are to 
be operated from a central control table and auto- 
matically demonstrated at such periods as they are not 
being specially displayed. 

There will be another space devoted to home light- 
ing which will comprise a number of typical rooms, 
characteristics of a modern moderate-priced dwelling 
such as represents in a large measure the home lighting 
problem of the day. These rooms will be illuminated 
by a very flexible system of lighting which will enable 
the operator to demonstrate the advantages of differ- 
ent types of fixtures and different ideas in the arrange- 
ment and location of lighting outlets. There will be a 
variety of portable lamps in use, not as an exhibition 
of the lamps themselves, but merely incidental to the 
lilumination. This equipment will also be operated 
from a control pedestal. 

Then there will be other sections given up to the 
display of indoor lighting equipment and outdoor light- 
ing equipment. There will be a room devoted to the 
newer applications of lighting, such as the moving- 
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picture field and the use of projector lighting. There 
will be a room given up to central-station lamp prac- 
tice, illustrating the report of the lamp committee on 
the standardization of voltage, recent experience in 
the merchandising of lamps and other data showing 
what central stations are doing in the lighting field in 
different cities. In another section will be gathered 
together the educational literature available at present 
on lighting subjects. Here will be files giving a key 
to the different items of equipment featured in the 
different parts of the exhibition, standard and special 
equipment now in use in varying phases of lighting 
prospects and other general information. 

The foyer of the lighting exhibit will be attrac- 
tively furnished as a rest room and entirely illuminated 
by portable lamps. At the end of the foyer will be a 
moving-picture screen where a large number of ex- 
ceedingly interesting films, both on lighting and other 
electrical subject, will be shown. The moving-picture 
machine will be located in the room given over to new 
lamp applications and will be operated in a fireproof 
glass booth. 

Undoubtedly, this year will see great great accel- 
eration in the popular interest in lighting subjects and 
in the general activity of the central-station industry 
in the development of this field. Much has been learned 
through the war period of the economic influence and 
value of specific types of lighting under definite con- 
ditions and the effort of the industry will be to apply 
this knowledge more broadly. It is this new spirit of 
lighting which this special lighting exhibit will define 
and present to the convention, and it is believed that 
it will have a very helpful and stimulative effect. For 
the benefit of the men who will be unable to attend 
this convention, this lighting exhibit will be very care- 
fully photographed and a report will be published for 
general distribution which will carry the message as 
far as 1s possible on paper. 


Partial List of Exhibitors at N. E. L. A. Convention 


Present List of Exhibitors Takes up Entire Original Allotment of Exhibition Space at Atlantic 
City Convention, May 19-23—-Exhibition Committee Arranging for About 3500 Sq. Ft. Addi- 
tional Space, Which May Be Insufficient for Large Number of New Exhibitors Making 


Sangamo Electric Co., Springfield, Ill. 

Wagner Electric Manufacturing Co., 
St. Louis, Mo. 

Electrical Review, Chicago, Ill. 

Hoover Suction Sweeper Co., 
Berlin, Ohio. 

Rathbone Sard Electric Co., Albany, 


N. Y. ; 
General Electric Co., Schenectady, N. 


Western Electric Co., New York City. 

Packard Electric Co., Warren, Ohio. 

Albert & J. M. Anderson Manufactur- 
ing Co., New York City. 

Independent Lamp & Wire Co., New 
York City. 

Naugle Pole & Tie Co., Chicago, IN. 

Delta-Star Electric Co., Chicago, Ill. 

Federal Sign System (Electric), Chi- 
cago, Ill. 

C. H. Wheeler & Co., Philadelphia, Pa. 

Edison Storage Battery Co., Orange, 


N. J. 

Hurley Machine Co., Chicago, Ill. 

Pittsburgh Transformer Co., Pitts- 
burgh, Pa. 

eae Johns-Manville Co., New York 

y. 

Borne Scrymser Co., New York City. 

Palmer Electric & Manufacturing Co., 
Boston, Mass. 

Leeds & Northrup, Philadelphia, Pa. 


New 


Applications. ‘ 


Rumsey Electric Co., Philadelphia, Pa. 
Eureka Vacuum Cleaner Co., Detroit, 
Mich. 
Jeffery-Dewitt Insulator Co., 
ington, W. Va. 
ee Electric Co., Philadelphia, 
a. 


Hunt- 


Allis-Chalmers Manufacturing Co., 
Milwaukee, W 

ENiott-Fisher Co., Harrisburg, Pa. 

Electrical World, New York City. 

Hubbard & Co., Pittsburgh, Pa. 

Moloney Electric Co., St. Louis, Mo. 

Landers, Frary & Clark, New Britain, 


Conn. 
Edison Electric Appliance Co., Chica- 


go, IN. 
Electric Service Supplies Co., Phila- 
delphia, Pa. 
Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. 
Electric Storage Battery Co., Phila- 
delphia, Pa. 
Baker R. & L. Co.. Cleveland, Ohio. 
Commercial Truck Co. of America, 
Philadelphia, Pa. 
Ward Vehicle Co., Mount Vernon, N. 


Y. 
Walker Vehicle Co., Chicago, Il. 
American Electrical Heater Co., De- 
troit, Mich. 


po nr Vacuum Cleaner Co., Cleve- 
and, o. 
Nortia Iron Works, Long Island City, 


Simplex Electric Heating Co., Cam- 
bridge, Mass. 

Square D. Co., Detroit, Mich. 

George Cutter Co., South Bend, Ind. 

G. & W. Electric Specialty Co., Chi- 
cago, Ill. 

Philadelphia Electrical & Manufactur- 
ing Co., Philadelphia, Pa. 

Tap oa Machine Co., New York 

t 


y. 

International] Time Recording Co., New 
York City. 

Electrical Record, New York City. 

Railway & Industrial Engineering Co., 
Pittsburgh, Pa. 

Detroit Stove Works, Detroit, Mich. 

Remmert Manufacturing Co., Belle- 
ville, IN. 

Metropolitan Engineering Co., Brook- 
lyn, N. Y. 

American Ironing Machine Co., New 
York City. 

Central Electric Co.. Chicago, IL 

Electrical Testing Laboratories, New 
York City. 

American Conduit Manufacturing Co., 
Pittsburgh, Pa. 

Ohio Brass Co., Mansfield, Ohio. 
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Appliance and House-Wiring Campaigns—Railroad Track 
Heaters—Employes Building Fund—British Merchandising 


BROOKLYN CENTRAL STATION HOLDS 
APPLIANCE SALES. 


Vacuum Cleaner Campaign Being Carried on This Month 
—Electric Irons Special March Offering. 


During the month of April the Brooklyn Edison 
Co. of Brooklyn, N. Y., is conducting a seasonable sale 
of electric vacuum cleaners. The special offering during 
this sale is a high grade machine which has been 
specially priced for the occasion. As an additional 
inducement to the company's customers a partial pay- 
ment plan has been introduced which the purchaser 
is allowed five months in which to complete the pay- 
ment. However a 2“- discount is allowed for cash. 
The sale price includes in addition to the machine 
itself, a set of five attachments for cleaning stair 
carpets, upholstered furniture, draperies, shelves, mat- 
tresses, etc. 

In connection with this sale the company is sending 
out to its customers an attractive folder describing the 
cleaner. Attached to this folder is a return postal 
on which the prospective customer writes his name 
and address and indicates the plan under which he 
intends to make the payments. 

During the month of March a very successful elec- 
tric iron sale was carried on along the same lines. 
Large purchases at former prices afforded the com- 
pany the opportunity of offering the irons on this 
occasion at a special bargain price which was taken 
advantage of by a large number of its customers. 


ILLINOIS CENTRAL STATION PROMOTES 
HOUSE-WIRING CAMPAIGN. 


Public Service Co. of Northern Illinois Also Urges In- 
stallation of Additional Outlets and Conveniences. 


The Public Service Co. of Northern Illinois is 
exerting every effort to stimulate activity in the wir- 
ing of houses located in its territory. This company 
serves a rather prosperous district in northern Illinois 
including the suburbs of Chicago and, although the 
rercentage of houses wired in this district 1s much 
higher than the average, it 1s expected that through 
the efforts of the company and the co-operation of the 
local contractors the number will be materially in- 
creased. 

The company for some time has had a two-vear 
time payment plan for wiring in effect and has been 
co-operating with the contractors by allowing them to 
take contracts on this basis and purchasing such con- 
tracts from them. During the campaign this plan will 
be given wide publicity. In addition, in those parts of 
its territory where the company does not maintain a 
construction department, solicitors will be engaged to 
canvass the locality for the local contractors. 

In the April Sales Bulletin of the company the im- 
portance of providing adequate electrical installations 


is strongly urged. Comparing the .modern house- 
wiring installations with the automobile retinement, it 
states: “If the public knew no more about automobile 
refinements than it does about electrical conveniences, 
automobiles would be sold minus lamps, starters, tops, 
windshields and tools, and would be equipped with 
undersized tires and one-cvlinder engines. They would 
run, but that’s all. Most house-wiring jobs give light 
but that’s all.” 

This lack of realization of electrical refinements 1s 
laid to the fact that the customer is usually buying 
electrical work on a price basis only and no attempt is 
made to point out to him the great advantages of 
oversized wiring, especially feeders, plenty of flush 
receptacles, switches, additional and emergency light- 
ing outlets and other electrical conveniences and sel- 
dom is informed of the advantages of the many elec- 
trical appliances. It is pointed out that electric service 
today means more than the lighting of the home and 
the company’s salesmen are strongly urged to advocate 
the installation of these electrical convenience features 
and the use of electrical household appliances as much 
as possible, 


ELECTRIC HOUSEHOLD APPLIANCE CAM- 
PAIGN IN NORTHWESTERN OHIO. 


The Northwestern Ohio Railway & Power Co. is 
making arrangements to conduct an electric household 
appliance campaign in it¥ territory for the sale of 
washing machines, vacuum cleaners, sewing machines, 
ranges, etc. These appliances will be sold either on 
ten monthly payments or for cash. 

Arrangements have been completed by the Port 
Clinton Electric Light & Power Co. with the W. G. 
Nagel Electric Co., Toledo, Ohio, whereby the Nagel 
company will consign to the light company electric 
appliances, such as electric irons, toasters, sewing ma- 
chines, electric power washers, electric ranges and 
vacuum cleaners for a campaign in the company’s ter- 
ritory. Solicitors are to be furnished by the Nagel 
company to call on the lighting customers for the pur- 
pose of selling the appliances mentioned. The cus- 
tomers can either buy these appliances outright or on 
an easv-installment basis. 


ELECTRIC HEATERS FOR RAILROAD 
TRACKS. 


Simple Units Overcome Snow and Jce Troubles. 


During the heavy snowfall last winter a somewhat 
novel form of electric heater was devised for use on 
certain Dritish railways for keeping the points and 
switches free from frozen snow and ice. The heaters 
consisted of a length of resistance wire wound on a 
porcelain tube. This latter was centered between insu- 
lating disks and placed in lengths of 2'%4-in. gas. 
These tubes were about’ 114 ft.ih length, and these 
somewhat rougheand ‘ready ‘heaters- were coupled up 
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to lengths of ordinary rubber-covered wire and laid 
under the points to be protected. As soon as the cur- 
rent was switched on the snow naturally began to 
thaw and very satisfactory results were obtained. 

Similar heaters have been in use on railroads in 
this country for some years, being brought out for 
service when snow begins to fall. The heaters take 11 
amperes at about 36 volts, and for ordinary work they 
are used three in series across a 110-volt circuit. It 
has been found necessary to use 18 heaters for the 
turn-outs, and these simple but efficient appliances 
have been employed in large numbers under pipe runs, 
near signal mechanism and in the vicinity of the gear- 
ing for the turn-table pits. 


CANADA CENTRAL STATION CREATES 
BUILDING FUND FOR EMPLOYEES. 


Fund Placed at Disposal of Employes’ Association to Aid 
in Building Homes. 


In order to assist its office employes to build or 
acquire homes during the present scarcity, George 
Kidd, general manager of the British Columbia Elec- 
tric Railway Co., of Vancouver, B. C., has placed 
$50,000 at the disposal of the British Columbia Elec- 
tric Office Employes’ Association to be loaned at 6% 
over a term of 12 years. The scheme is believed to be 
one of the first of its kind to be launched in this 
province, if not in the whole of Canada, and it is 
already. being gladly accepted by the company’s em- 
ployes. 

“My reason for making the proposal,” said Mr. 
Kidd recently, “was to relieve as far as possible our 
employes from the pressure of high rents, give them 
homes of their own and thereby induce thrift and 
interest in their community. Many of them have been 
inconvenienced, as are others, by having the homes 
they rent sold over their heads. Many others feel that 
paying out rent year after year without a permanent 
interest in their home is not desirable. 

“Some of our employes already had lots but had 
not the wherewithal to build on them unless at high 
rates of interest, when the monthly charge for prin- 
cipal and interest would be much heavier than rent. 
It was these that we hoped to help, and in view of the 
need for more houses, we expect that it will induce 
some of our employes to build.” 

The disposal of the fund has been placed in the 
hands of a joint committee composed of representa- 
tives of the Office Employes’ Association and the 
management of the company and the $50,000 has 
already been allotted by the committee. The employes 
nave already, through the association executive, named 
their committee which will consist of A. E. Chamber- 
lain, president of the association; J. Munro, vice- 
president; F. G. Graham and J. V. Armstrong, secre- 
tary and treasurer, respectively, and J. McNee, J. 
Freemont and H. G. Findlay. : 


BRITISH GOVERNMENT TO PROMOTE USE 
OF ELECTRIC APPLIANCES. 


Minister of Food Asks Society for Electrical Develop- 
ment for Hints on Campaigns. 


That England was preparing for active resumption 
of all forms of trade activities was apparent months 
ago when the Ministry of Reconstruction published a 
list of Over 126 committees organized by the Govern- 
ment to meet reconstruction problems. Few Ameri- 
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cans, however, have any idea of the degree and scope 
to which Great Britain is embarking on an energetic 
resumption of pre-war activities. 

Among other industries to come under the atten- 
tion of the Government for improvement and develop- 
ment is the electrical industry. In Great Britain the 
work of further popularizing electrical energy is to be 
done by the Government. And in considering the 
enlargement of the Government’s activities, George 
W. Greenwood, British Minister of Food, has written 
to J. M. Wakeman, general manager of the Society 
for Electrical Development, commending the Society's 
campaigns for broader applications of electric service 
and requesting, for official purposes, copies of al! 
material used. 

Quoting from Mr. Greenwood’s letter: 

“In the reconstruction period following upon the 
war, the Ministery of Health and the Ministry of 
Reconstruction are both advocating a wide extension 
of the use of electricity in all forms of industry and 
also in the home for domestic purposes, such as cook- 
ing, heating and lighting. 

“I understand that your Society has been estab- 
lished primarily with the object of popularizing the 
uses of electricity in the United States and that you 
have conducted some very efficient campaigns in this 
direction. 

“Could vou favor me with copies of your 
pamphlets, literature, newspaper articles, advertise- 
ments and any other material which is in your pos- 
session, such as photographs, etc., in order that I can 
submit them to the proper official quarter ?” 


CARROLLTON SHOWS UP AS REAL “ELEC- 
TRIC CITY.” 


Ninety-six per cent of all the houses in Carrollton. 
Ga., that are wired for electricity are using electric 
service. This is one of the facts revealed by the 
Georgia Railway & Power Co.’s sales department’s 
recent survey in Carrollton. It is considered remark- 
ably high. Six hundred and fifty houses are wired 
for service and only 24 are not using it. Very few 
homes are not wired. 

The survey also showed that much more than 50° 
of the wired houses in Carrollton are using some 
form of electric heating device, flatirons predomi- 
nating. 

These two facts indicate better than a lot of argu- 
ment could do it the progressiveness of that little city 
of 3300 population. It is one of the most thoroughly 
electric and up-to-date of all the communities that are 
on the Georgia Railway & Power system. 


STORE WINDOW EXHIBITS. 


The power of the window display to draw atten- 
tion and hold it as compared with merely attracting 
the casual notice of the curious passer-by is the differ- 
ence between clinching a sale and merely obtaining and 
then losing a “prospect.” Window displays should be 
instructive, educational, and such that they appeal to 
those that the central station aims to reach. 

Window exhibits can accomplish wonders in 
creating the market for washing machines, vacuum 
cleaners, electric ovens, etc.. but the exhibit must be 
carried out upon sound principles if it is to be success- 
ful. Some of the leading appliance manufacturers are 
now sending men around the country to assist wide- 
awake utilities in making live,.interesting exhibits of 
their products: 
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Operating Practice 
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" pie ca te an eR Ri 
VATE ae PL in 


CoalS torage—Converter Flash-Overs—Overhead Line Con- 
struction—Generator Fires — Good Boiler Room Practices 


KEEPING THE COAL PILE COOL. 


Practice of Middle West Company Saves 45,000-Ton 
Coal Pile. | 


All authorities on spontaneous combustion and the 
safe storing of coal strongly disfavor the use of water 
in fighting fires in coal piles. The reason is that in 
all except special uncommon instances the water has 
been unable to come into contact with the fire. The 
fire occurs in the pile; the water is fed only upon 
the outside of the pile, hence is unable to quench the 
burning coal. 

One company in the Middle West had 45,000 tons 
of coal in storage. This company was forced to do 
two things that are thought to cause overheating of 
bituminous coal in storage. They were forced to mix 
the coals in storage, a proceeding thought to be a 
prolific source of coal pile fires. They also were 
forced to store their coal 30 ft. high and higher, 
whereas most authorities are strongly adverse to coal 
pile height above 18 to 25 ft. The coal pile represented 
a storage of 45,000 tons. 

Heating of the coal pile occurred and in one sec- 
tion a fire actually started in the bottom center of the 
pile. The company then sunk several 2-in. iron pipes 
to the bottom of the pile, connecting their upper ends 
to a fire hose. City water was turned on and allowed 
to run for 48 hours. By that time the fire in the pile 
was quenched. The reason the water was effective 


Sunken Pipe Supplies Water to Center of Coal Pile. 


was, of course, because the water reached the burning 
coal in sufficient quantities to quench it; and at the 
same time cool off and thoroughly drench the sur- 
rounding coal. This same practice is commonly fol- 
lowed in the Navy, it is understood. 

Since the above fire occurred this same company 
has adopted ventilation as a safeguard against heating 
and spontaneous combustion. The danger of ventilat- 
ing a coal pile usually is that insufficient ventilation is 
attained and the air entering the coal pile only serves 
to hasten combustion instead of preventing it. 

The manner in which ventilation was obtained in 
the present instance was by driving a 114-in.. iron 


rod down the full depth of the coal pile. The rod was 
then drawn out, leaving a clear hole the full depth ot 
the pile, namely 30 ft. This proceeding was repeated 
at intervals of 3 ft., the holes being in a straight line. 
Similar holes were sunk 3 ft. to the side, so that the 
holes were staggered regularly throughout the pile.. 
This method of ventilation has proved quite suc- 
cessful, 

The objection advanced to this method might be 
that the holes bored would choke up. It was found, 
however, on digging out some of the coal for use, that 
the holes were clear cut and open, and remained open 
even when the coal was removed from one side of 
the hole. After a heavy snow fall it was found that 
the ventilating holes could all be located because the 
snow had sunk into them. 


RELATION OF TROLLEY FEEDER TAPS TO 
MACHINE FLASH-OVERS. 


Factors to Be Considered in Reducing Flash-Over of 
Railway Synchronous Converters. 


Considerable damage can be done and service de- 
rangement is liable to occur by the flashing over of 
synchronous converters. Flash-overs are more prone 
to occur with converters supplying railway service 
than those machines supplying service to Edison sys- 
tems, because of the higher voltage employed, namely, 
600 volts as compared to 250 volts, and because of the 
greater and more sudden load variations that take 
place on trolley systems. In aiming to reduce con- 
verter flash-overs the subject of feeder taps has come 
to the fore, because it has been found that feeder taps 
are able to affect flash-overs very considerably. 

The relation of direct-current trolley feeder taps 
to the source of power, or conversion, is of greater 
significance than is generaly recognized. However. 
after careful consideration, the benefits to be derived 
from placing these taps at reasonable distances from 
the apparatus are readily appreciated, as the reasons 
are both simple and logical. 

It is common knowledge that a synchronous con- 
verter or direct-current generator will “buck” or flash- 
over if “dead short-circuited” across its positive and 
negative terminals. Now consider the positive feed- 
ers as a continuation of the positive terminal, and the 
negative return as a continuation of the negative ter- 
minal. It is evident that a short circuit near the sub- 
station on these feeders (or extended terminals) will 
cause the converters or generators to flash-over. Now 
follow the feeders (or extended terminals) a mile and 
short-circuit them. The chances are, unless the feed- 
ers are large, the machines will not flash-over. 

There has been no change made in the converter, 
generator or switching devices in either of the above 
cases, but not withstanding this, the results have been 
inconsistent. The answer is simple. In the last case. 
there was no flash-over,.the feeders (or extended ter- 
minals) having supplied enough reactance and resist- 
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ance to limit the current required by the short circuit 
to within the capacity of the machines. 

No type of converting apparatus is free from flash- 
overs, providing the provocation is sufficiently great. 
There are, of course, other reasons for flash-overs 
besides ‘‘close in” taps, but at least 75% and perhaps 
90% of the flashing nuisance is traceable to this cause. 
In consequence, producers of electrical railway power 
owe it to themselves, as well as to the manufacturers 
of their apparatus, to protect their machines in this sim- 
ple inexpensive and fundamental way, in addition to 
the use of the protective features mentioned above. 

No general or universal rule or formula has been 
advanced in fixing the tap distance from the machines. 
So many variables enter into the solution of the prob- 
lem that it will prove quicker and more definite to 
solve each case by removing the “close in” taps until 
the resistance of the circuit becomes great enough to 
cushion and protect the machines. The principal 
variables which enter into the solution of tap distances 
are as follows: 

(1) Capacity or Energy Behind the Rotary Con- 
verter.—It is obvious that for a given size of con- 
verter, the greater the capacity at the source of gen- 
eration, the greater will be the damage resulting to the 
converter in case of trouble, and the nearer the con- 
verter and the alternating-current capacities agree, the 
less serious will be the damage resulting from trouble. 

(2) Capacity of Converting Apparatus.—The 
larger the converting apparatus, the less sensitive it is 
to direct-current line troubles, since, for instance, 
feeder short-circuits are a smaller proportion of its 
capacity and therefore the machines are less subject 
to flash-overs from this cause, at least. 

(3) Voltage of System.—The lower the voltage 
of a given system, the nearer the taps may be placed 
to the machines. In general, on a given system, tap 
distances for 1200-volt service should be at least twice 
those of 600-volt service. | 

(4) Size of Feeders.—The larger the feeders, the 
greater the tap distances should be from the machines. 

(5) Disposition of Feeders——When possible, the 
distribution of feeders should be such that each will 
carry a reasonable proportion of the station output— 
that is, where several feeders originate in one station. 
no excessive proportion of the station output should 
be handled over any single feeder. Any trouble on 
such a feeder reacts on the entire substation and is 
frequently responsible for flash-overs. 


(6) Size of rails—The heavier the rails, ob- 


viously, the greater should be the tap distances. 

(7) Bonding.—Broken bonds and poor ground 
connections have been known to result in flash-overs. 
Such cases, however, are not frequent. Obviously, 
the bonding has a direct bearing on proper tap dis- 
tances. 

(8) Sizes of Cars.—It is evident that with a given 
substation unit, the heavier the car equipment and the 
larger the motor rating, the greater will be the “drag” 
on the substation equipment and the more destructive 
the effects in case of motor troubles. The rating of 
the car equipment has, therefore, a bearing on the 
proper tap distances, especially when the substation 
units are relatively small, as compared to the motor 
ratings. 

From the foregoing, it will be seen that a formula 
” evolved to cover such a diversity of conditions would 
prove itself a problem and the results, until proven, 
could not be accepted as much more reliable than a 
guess. In general, experience has shown that on 600- 
volt systems, the first tap should not be nearer the 


ELECTRICAL REVIEW 


643 


machine than 2500 ft., and on 1200-volt systems, 5000 
ft. Should flashing persist, these distances should be 
increased until the flashing stops. The line losses due 
to these tap distances are of little consequence when 
compared to the loss on account of flash-overs, includ- 
ing the time and expense involved in cleaning up the 
damaged apparatus. Furthermore, the car equipment 
is benefited by being worked at a more uniform 
voltage. 


LINE CONSTRUCTION THAT ENDANGERS 
PEDESTRIANS AND FIRE DEPART- 
MENTS. 


Form of Construction Where Disadvantages Outweigh 
Advantages. 


The form of construction shown in the accom- 
panying illustration possesses several merits so far as 
concerns the electrical and economic features of over- 
head line construction in localities where the over- 
head conductor loading is dense and yet not con- 
sidered sufficiently dense to justify placing the over- 
head conductors underground. 

The cradle construction shown, used considerably 
in certain sections of the West, enables a large num- 
ber of wires to be carried through the same route 
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Underwriters. 


without introducing difficulties due to clearances, ex- 
cessive heights from ground, and dangers to linemen 
working upon the circuits. For a given weight of 
conductors carried, it is understood that the cradle 
construction is very economical. Moreover, trouble 
due to sleet, wind and snow is less likely to occur than 
when the conductor spacing is less liberal. 

However, the form’ ot construction shown has 
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met with very strong opposition from the fire depart- 
ments of many cities. The wires being strung all 
across the alley increases the danger to firemen from 
shock and falling wires, such as so often occur in the 
neighborhood of a conflagration. The danger to 
pedestrians is also increased somewhat due to the 
conductors being spread fully across the alley instead 
of being concentrated within a comparatively narrow 
zone. Ina recent issue of the National Board of Fire 
Underwriters’ publication “Safeguarding America 
Against Fire” the form of overhead line construction 
shown was condemned as being unsafe, hence objec- 
tionable because of the hazards that may arise from 
its use, 


PRACTICAL PRECAUTION FOR FIGHTING 
TURBOGENERATOR FIRES. 


Commonwealth Edison Company Is Prepared for 


Emergency in Latest Large Turbogenerators. 


Various methods of fighting the fires that some- 
times do occur in turbogenerators are in vogue. The 
use of water and steam have found favor for putting 
out fires, while the use of carbon dioxide and car- 
bon tetrachloride have been suggested. In all cases 
one of the first things to be done when a generator 
catches fire is, of course, to shut off the air intake, 
and in this way prevent the fire being fanned into 
an intense heat that would melt laminations, burn off 
end-turns and in other ways cause havoc. 

In turning steam or water into a large turbo- 
generator, it has been found difficult to gain entrance 
to the generator once the fire has started. The heat 
produced has been found to be so great that it is very 
difficult and a belated job to open the generator casing 
through which water or steam may be played into the 
interior of the generator. Time is also required to 
obtain steam lines or fire hose unless they exist in the 
turbine room, which they usually do not. 

After several disastrous fires in turbogenerators of 
25,000 kw. and over, the Commonwealth Edison Co. 
has adopted a method of “preparedness” that is being 
employed until decision can be made as to whether 
water, steam or other medium is the more preferable 
for quenching a fire. 

For two 25,000 and 30,000-kw. turbogenerators 
already installed the company has installed fire service 
connections in the generator casing, so arranged that 
water from the fire service system can he turned into 
the generator from the basement. For the latest 
turbogenerator of 35,000 kw. now being installed two 
fire hose connections are installed in the generator 
casing on the station floor. One of these connections 
is on each side and so arranged that water under pres- 
sure would play upon the end turns. A fire hose is 
laid beside the machine ready for emergency. 

Placing hose connections in the generator casing 
permits service connections being made quickly—and 
speed counts, it prevents accidents occurring such as 
these due to turning on water under high pressure 
with a hose nozzle turned off, flooding of floors and 
adjacent apparatus, and thus tends to reduce the ex- 
tent and seriousness of internal turbogenerator fires. 
Having a hose connection available, ready for con- 
‘nection with a water or steam line is preferable to 
having the water of steam line actually connected up. 
hecause of the possibility in the latter case of water 
leaks, or steam condensate entering the generator, or 
accidental opening of the valves. 
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MAKING DISCARDED CABLE SHEATHS 
USEFUL IN THE BOILER ROOM. 


Minneapolis General Electric Company Uses Cable 
Sheaths for Boiler Tube-Hole Plates. 


Another use for the lead sheaths of discarded un- 
derground cable has been found by the Minneapolis 
General Electric Co., Minnesota. This company 
delivers a quantity of discarded cable sheath to its 
Riverside Station. Here the lead sheath is cut up. 
melted down and poured into a mold for making 
gaskets for tube-hole plates of boilers. The mold or 
die used is very similar to that employed for making 
waffles. This die is bolted to a section of 6-in. steam 
pipe about 3 ft. in height at the base of which a flange 
acts as a firm foundation. The surplus lead and spill- 
age that occurs when filling the mold falls through the 
steam pipe, where it can be readily reclaimed for use 
again. l 

The Minneapolis General Electric Co. claims the 
lead makes a very satisfactory gasket for the tube- 
hole plates of their boilers, and in making these gaskets 
the cost is negligible since they are made from lead 
having only junk value by labor employed around 
the plant. By following this practice, the company is 
no longer required to buy gaskets in the market. 


CUTTING CLINKER WITH A WATER JET. 


Water Jet Takes Place of Clinker Cutters and Power 
Dump. 


In a large central station in the Middle West con- 
taining a number of underfeed stokers under 600 and 
1320 hp. boilers a novel method of cutting the clinker 
that forms is employed. The coal used is Illinois coal. 
with high ash content, and clinkers considerably. The 
stokers are not equipped with either the power dump, 
clinker cutters or reciprocating grate. 

As the green coal is pushed up through the incan- 
descent fuel bed, coal already burnt is pushed along 
until it falls down the fuel bed toward the bridge wall. 
Much of the material, ash and clinker, falls through 
the space intervening between grate and bridge wall 
into the ash hopper. However, frequently the ash 
forms into large waves of clinker which fuse together. 
These large masses are too large to fall through the 
space between grate and bridge, but instead bridge 
across. It is to break up such large masses that the 
power dump, clinker grinder, etc., are used. 

In the above-mentioned installation, lacking the 
power dump, the clinker grinder, etc.. the firemen 
employ a water jet. This consists of a length of pipe 
open at one end to form a nozzle and connected at the 
other end to the water supply. When a large clinker 
is to be broken up, cut off is a better statement, the 
fireman inserts his pipe through the side door and. 
with the water then turned on, directs the water along 
the path so as to cut off the clinker. This takes only 
a minute to accomplish. For large furnace chambers. 
the water jet would be applied first from one side and 
then from the opposite. 

The clinker is cut off cleanly along the line traveled 
by the water jet. The statement that this practice is 
foolhardy, since the brickwork will be damaged, does 
not hold, since the brickwork is in no way affected. 
The water is rapidly vaporized, and does not in anv 
case come near any brickwork. The water jet does. 
however, serve a very important function, cheaply 
and simply, 
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Washington Licensing Law — Estimating Old-House Wir- 
‘ing — Illuminated Level — Installing Conduit in Concrete 


WASHINGTON PASSES NEW LAW LICENS- 
ING ELECTRICAL CONTRACTORS. 


Law Substantially the Same as That in Oregon—No 
Standard Code Is Designated. 


The state of Washington recently passed a law 
compelling contractors and others doing electrical 
work in the first, second and third class cities within 
the boundaries of that state to be licensed by the state. 
The licensing law reads substantially the same as that 
recently passed by the state of Oregon which was pub- 
lished in our last issue. The contractor is required to 
pay to the Secretary of State a fee of $15, the license 
to be renewed annually for the same fee, and to 
execute a bond of $500 as surety, conditioned to pay 
all damages sustained by anyone on account of failure 
of the contractor to comply with all laws of the state 
and the ordinances and building codes of the city or 
town in which the electrical installations are per- 
formed or against anv labor or material charges. 

In common with the Oregon law, the licensing fea- 
ture does not apply to the construction or maintenance 
of lines or wires used for transmission purposes, nor 
for the installation of meters, etc., nor in installations 
in parks, on streets, alleys, etc., nor to telephone or 
telegraph companies, nor to those installing, maintain- 
ing or repairing apparatus or wires on the premises 
cwned by them. 

Contrary to the requirements of the Oregon law, 
the Code of the Bureau of Standards is not designated 
2s the code for those cities not having local rules, no 
special requirements being made for these places in 
the new law. 

Every person, firm or corporation violating or fail- 
ing to comply with any of the provisions of the act are 
guilty of a misdemeanor. 


HELPFUL HINTS ON ESTIMATING OLD 
HOUSE WIRING. 


R. A. Le Comte Explains the Methods by Which He 
Secured 67 Contracts in One Month. 


During the month of March, R. A. Le Comte of 
the Commonwealth Edison Co. of Chicago secured the 
wiring contracts for 67 old buildings, amounting to 
more than $10,000, not including the fixtures, which 
establishes a record for that company and probably 
for the country. All these buildings were located in 
that section of Chicago bounded by Madison and 33d 
streets, a district having a population of about 500,- 
oco, the great majority of whom are foreigners and 
which is occupied to a considerable extent by fac- 
tories, warehouses, stores, railroads, etc., none of 
which are considered in Mr. Le Comte’s territory. 
This was accomplished in the face of keen competition 
from about 500 other Chicago contractors and by 


means of what these contractors themselves have ad- 
mitted to be fair competitive methods. His ideas on 
how to secure such business and his observations re- 
garding it, therefore, should be of considerable inter- 
est to those contractors engaged in this work. 

A knowledge of the latest and best wiring prac- 
tices and ability to judge the prospective customer and 
his requirements are, in Mr. Le Comte’s opinion, the 
greatest assets for an estimator on this work. His 
knowledge of wiring installations should be sufficient 
to enable him to assume the offensive when estimating 
an installation for the prospect seldom knows any- 
thing of wiring or electricity and expects the estimator 
to show him. In most cases, however, the estimator 
will find that the prospect has formed some rather 
decisive opinions of what he should have from other 
installations. Some of these may be suitable for his 
purposes and others may not, and the estimator must 
be thoroughly conversant with all methods in order 
that he may be able to explain, clearly, the advantages 
or disadvantages of each feature as applied to this 
particular installation. Arguments should always be 
avoided for the customer, while admitting his ignor- 
ance of electrical work, nearly always considers his 
case an exception and different from all others. 

On the other hand, the estimator should exert 
every effort to show the customer that he is trying to 
assist him in securing the best installation for the least 
expenditure. Very often customers will request in- 
numerable useless and extravagant features when the 
estimate is being made but will not accept the contract 
because it is too high. By pointing out the needless 
expense involved in these items the estimator proves 
he has the customer’s best interests at heart and the 
customer in turn regards him and his estimate much 
more highly in return. 

This does not imply that the convenience service 
outlet and other needed outlets should be neglected. 
In urging the installation of such useful features the 
estimator should always emphasize the fact that such 
conveniences can be installed much cheaper at the 
time the building is wired than later. However, if 
such features are included in the estimate, the esti- 
mator must impress this fact upon the customer, to- 
gether with their advantages, in order that should 
some other contractor figure on the job later and not 
include these features, the customer will realize that 
the first estimate provides for these additional outlets. 

Ability to anticipate and judge the requirements of 
a prospective customer is undoubtedly of great value 
to the estimator. There are many people who will 
resent anything but the most complete and elaborate 
installation. Others consider the cost only without 
paving any attention to the quality or quantity of the 
work done. Contrary to the prevailing opimon, Mr. 
Le Comte has found that the foreign element of his 
territorv are the easiest and best customers. These 
people will save and do without many of the modern 
conveniences for yearsybut when they start they want 
the best. Theres wstallw some man in every such 
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neighborhood on whom the people rely for advice in 
such matters, and once the idea is sold to him he will 
prove a great help in securing others to accept it. On 
one occasion, some time ago, Mr. Le Comte, with the 
aid of one of these men, secured II contracts in 
one day. 

The new system recently adopted by the Common- 
wealth Edison Co. is also partly responsible for the 
remarkable results which have been obtained during 
the last few months. According to this system, which 
was described in detail in our March 8 issue, the esti- 
mator is relieved of all office and miscellaneous work. 
He calls at the prospective customer’s premises, lays 
out the installation with the customer and turns this 
information into the office. The office force makes up 
the estimate and proposal, which are sent in reply to 
every inquiry whether the prospect appears good or 
not. In this way the customer always has the proposal 
in his possession and at any time when he is so dis- 
posed may sign it and send it in before anything can 
happen to cause him to change his mind. By having 
the proposal figured and made up by the office force 
the estimator can devote much mcre time to his out- 
side work. 

The proposal as submitted is only acceptable within 
30 days but even after this time it serves to remind the 
customer of the approximate cost and the tact that 
this work should be done. Furthermore, it is a very 
easy matter to bring the estimate up to date without 
having to send the estimator to the job a second time, 
especially if no changes or additions are required in 
the revised estimate. 

A follow-up system has also been started by which 
the prospects are called upon from time to time during 
future campaigns. At these times the estimate will be 
revised and a new proposal sent out. 


A PRACTICAL HOME-MADE ILLUMINATED. 


LEVEL. 


By BEN R. BROWNE. 


i A useful and practical addition to a large level 
` such as is commonly used in setting up machinery and 
one which is especially desirable for use in dark engine 
rooms and other poorly lighted places is shown in the 
- accompanying sketch. It consists of a small pocket 
flashlight, the bulb of which is placed directly under 
the level and when turned on throws a bright light 
upon the marking of the level. 
In the illustration, A is a little opal-backed flash- 
light bulb set in an ordinary pin receptacle B. From 
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one terminal of this receptacle a small wire is con- 
nected through a flush desk-type push switch, C, to 
the battery, D. The other terminal is connected 
directly to the battery. The level is hollowed out large 
enough to take the battery tightly and screws are in- 
serted at E to make the necessary contact with the 
base of the battery. The hole for the battery and the 
channels for the connecting wires are then covered 
with a flat piece of brass screwed on for a cover. The 
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outlet for the lamp and the receptacle are bored. It 
only requires a little care and neatness in cutting out 
the holes and channels to make a good job of this and 


its use in a few dark corners will ample repay for the 


little trouble it causes a good practical man to make 
one. 


PROPER CLEARANCE FOR CONDUIT IN- 
STALLED IN REINFORCED CONCRETE. 


By W. CARVER. 


In installing conduit in buildings of reinforced con- 
crete construction many electrical men make the mis- 
take of placing the conduit tightly over the reinforcing 
rods regardless of whether or not these rods will be 
raised before the building is completed. Although 
some construction men raise these rods when they are 
placed on the forms by means of chairs or similar 
devices, many others lay them directly upon the forms 
and raise them by means of a crowbar about 1% in. 
when the concrete is poured to provide sufficient space 
for the concrete to surround the reinforcing. 

In the latter case if the outlet and junction boxes 
have been rigidly fastened to the forms. and sufficient 
clearance has not been left between the rods and con- 
duit, considerable damage may be done when they are 
raised. This sometimes results in the conduit being 
torn apart or split at the couplings but more often the 
outlet or junction boxes are raised or displaced, caus- 
ing them to become filled with concrete and set in the 
wrong location. In any event, the contractor or elec- 
trician working on such a building should note care- 
fully how the reinforcing rods have been installed 
before “roughing-in” the job. 


STATISTICS SHOW PORTION OF HOMES 
ELECTRICALLY LIGHTED. 


National Lamp Works Also Offers Attractive Window 
Display for Use During Campaign. 


In spite of the great progress which has been made 
in the past year in the wiring of old houses, the num- 
ber of homes lighted by means other than electricity 
is still nearly double the number having electric light. 
It is evident, therefore, that there is still plenty of 
work for the contractor-dealer and the central station 
in equipping for electric light existing homes in areas 
having electric service. 

According to the National Mazda Stimulator, 
there are 8,900,000 homes in this country lighted by 
electricity and 14,800,000 lighted by other means. A 
few homes in the latter class are wired but are not con- 
nected to any electric service. It is estimated that in 
the homes lighted by electricity there are 125,000,000 
sockets containing Mazda lamps, 25,000,000 sockets 
containing carbon | lamps and 11,000,000 empty sockets. 

In order to assist in the present campaign the Na- 
tional Lamp Works of the General Electric Co., Cleve- 
land, Ohio, is offering an elaborate “Electrify Your 
Home Now” window display. The trim consists of 
three pieces lithographed in three colors. One piece 
is a cutout of a man holding in one hand a large card 
bearing the campaign slogan. The other hand points 
to the second piece a large poster to be set in the mid- 
dle background, showing a house with arrows point- 
ing to the various rooms and listing the electrical 
devices which can be used in these rooms. The third 
piece is a slogan streamer (to (hang across the window. 
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Contractor-Dealer’s Opportunity — Steam-Laundry Men 


Threaten Washing-Machine Trade—Howa Washer Washes 


WHY ELECTRICAL CONTRACTORS 
SHOULD OPEN RETAIL STORES NOW. 


S. A. Chase of Westinghouse Electric & Manufacturing 
Co. Explains Position of Contractor-Dealer. 


In the work of reconstructing and improving con- 
ditions among the electrical contractors and dealers 
no single individual, with the possible exception of 
W. D. Goodwin, has been 
more active than Samuel A. 
Chase of the Westinghouse 
Electric & Manufacturing 
Co. of East Pittsburgh, Pa. 
As a supply salesman for 
this firm for many years, 
Mr. Chase made a host of 
friends in all sections of the 
country, gained an extensive 
knowledge of the contrac- 
tor-dealer’s methods and dif- 
ficulties and formed some 
-very valuable ideas on how 
to remedy and improve 
them. His slogan of “Live 
and Help Live” is growing 
in favor very rapidly and is 
typical of the man, whose 
earnestness and sincerity of 
purpose are never ques- 
tioned by those that have the 
opportunity of hearing him. 
The following observations 
summarize the ideas ex- 
pressed by him on different 
occasions. 

The difficulties in the past 
have been due entirely to a 
lack of understanding and 
co-operation between the 
different branches of the in- 
dustry. The practice of 
holding meetings behind 
closed doors, selfishness and 
the lack of any concentrated effort towards improve- 
ment have been largely responsible for this. During 
the past two years, however, a change for the better 
has come about. All classes now recognize and appre- 
ciate, to some extent at least, the service rendered by 
the other classes. The spirit of the times seems to be 
to get together, not only in electrical but in all indus- 
tries, and this is consistent with good sound business 
practice and not illegal in any sense. 

This brings to the electrical contractor his golden 
opportunity, which is to open attractive retail stores. 
In the past, on account of the instability of prices and 
the lack of help and encouragement from the other 
branches, only the more daring of their number could 
attempt this field. Now in the vast majority of cases 


Samuel Adams Chase. 


they may open such stores confident that the manufac- 
turer, jobber and central station will aid them in every 
possible way. This assistance will be supplied in a 
variety of forms such as: sales and advertising helps, 
window-display helps, attractive literature and many 
other methods that help to sell goods. 

There is room for all in the merchandising field 
and all those who enter it with a desire to grow, accept 
and use the helps offered by the manufacturer, jobber, 

central station and their own 
National Association cannot 
help but find it a profitable 
one. This is borne out by 
the fact that many formerly 
successful contractors who 
became retailers for conven- 
ience rather than for profit 
, have since entirely discon- 
tinued their contracting busi- 
ness. This means, however, 
that they should enter en- 
thusiastically the National 
campaigns which are pro- 
moted from time to time, 
link up with the other local 
interests in intensive adver- 
tising and sales efforts and 
in inaugurating timely local 
campaigns and co-operate 
with the other dealers under 
the slogan “Live and Help 
Live.” For example, a card 
system of difficult but possi- 
ble customers may be ar- 
ranged to be exchanged by 
the different dealers. It is 
a well-known fact that every 
salesman or every firm can 
not sell every customer 
easily, if at all, and by ex- 
changing these prospect 
cards another dealer is given 
the opportunity of trying to 
sell these people. He may 
or may not succeed but at least the customer is not lost 
track of and the possibilities of an ultimate sale are 
greatly strengthened. 

Another opportunity, in Mr. Chase’s opinion, lies 
in improving wiring installations by installing more 
convenience service outlets, which will encourage a 
more general use of electrical household appliances. 
Comparatively few modern house-wiring installations 
are adequate or promote the use of these appliances. 
The difficulties and complications encountered by the 
housewife when she attempts to attach any electrical 
device to a fixture socket tends to restrict their use 
and only by the installation of sufficient floor, base- 
board or wall outlets can this be overcome. 

The field of the contractor-dealer is impregnable 
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and his services are now recognized as essential, On 
account of his apparent deficiencies in the past, the 
other branches have often endeavored to eliminate him 
but without success and now they are willing and 
anxious to help him make up for these few shortcom- 
ings and establish himself on a sound business basis. 
In order to do this however, the contractor-dealer 
must himself stand ready to assist by admitting his 
faults when they are pointed out to him, making known 
his requirements and making the best and most com- 
plete use of the assistance offered him. Co-operation 
in this way, with a little effort on the part of the vari- 
ous branches and strict adherence to the rule of “Live 
and Help Live” will in the end solve the present diff- 
culties as they have solved many in the past and work 
to the advantage of all the industry. 


A MENACE TO THE ELECTRICAL WASH- 
ING-MACHINE TRADE. 


Steam-Laundry Men Threaten to Go After Household 
Laundry Business Intensively to Make Up for 

Losses in Other Lines. 

iv By C. C. JOHNSTON. 

That part of an electrical store's trade embraced in 
articles having to do with home laundrying is hkely 
to feel the force of a powerful effort to dislodge it. 
This is to come from the big steam laundries. Few 
people outside that industry realize what the negligee 
shirt with its soft cuffs and now also its soft collar 
has done to the laundry owner. The most profitable 
part of his business has been more than cut in half, 
and the end is not vet. The one salvation is to go 
after the family washing. This is fully recognized by 
the trade. | 

Otto Rice, of Chicago, president of the Laundry 
Owners’ National Association, recently stated before 
a large body of his constituency, “The shirt and collar 
business has gone forever. as the new style shirts and 
the soft collars have come to stay. The whole future 
of the laundry business lies in obtaining the family 
work.” 

The association of which Mr. Rice is the head is 
an enterprising body. It has its own fire-insurance 
company and an advertising-writing bureau for the 
benefit of its members. lor several vears it ‘has main- 
tained a research department in mechanical engineer- 
ing and chemistry. to promote the efhciency of plants 
and improve processes. It is needless to say that the 
association will go after the family wash trade in an 
intelligent and aggressive manner. At the present 
time a campaign is on to raise a large fund by indi- 
vidual contributions from all the laundry owners and 
members of allied industries throughout the country, 
so that plans may be carried forward independent of 
the regular association treasury. 

As a starting point of their propaganda, the laun- 
dry owners frankly adnut that, generally speaking, 
they have not deserved well of the housewife in the 
past. Thev failed to give her the painstaking service 
that would have won her favor. In the enjoyment of 
a large and rapidly growing shirt and collar trade, 
they looked upon family work as a cheap fill-in, until 
the business they had heen at pains to build up in the 
more important line began to be swept away from 
them. By granting his shortcomings, the laundryman 
expects in a measure to soften prejudice and help 
clear the decks for a new deal. 

Taking the country as a whole, there are many 
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millions of dollars invested in public laundry plants 
and it is a question of survival with the most of them 
to find a new branch of activities within the industry. 
This will mean much change of equipment and in the 
aggregate a vast outlay in the effort to educate the 
public. As at the present time, the laundries are doing 
only 5% of the family work, it will be seen that the 
held is a promising one. 

While the shoft shirt and the soft collar have par- 
tially wrecked the public laundry, they have added 
immeasurably to the volume of work in the home. It 
is estimated that what would represent two billion 
dollars’ worth of work at public laundry prices 1s now 
done in the family. All told, there is more washing 
and ironing going on than ever before. The sale ot 
household laundry equipment, a great percentage of it 
electrical, has made phenomenal strides. It is stated 
that within a recent single month 5000 domestic laun- 
dering machines of all types were sold in the city of 
Chicago. 

As a matter of course, the laundries have no arbi- 
trary power im securing any portion of the class of 
work they formerly held in light esteem, nor would 
public sympathy carry them very far.. What thev 
hope to do, and the object to which their association 
will bend ever energy. is to make the public laundry 
service a more attractive proposition than home work. 
That is the only possible wav to success. Through 
their engineering and chemical research they expect to 
reach a bedrock economy of operation while attaining 
high perfection in the quality of work turned out. 

This will be backed by a nation-wide propaganda. 
Surveys in different cities will be made of the home 
laundry-equipment situation, with the aim of showing 
by comparison that in the long run household launder- 
ing 1s less satisfactory and more expensive than public 
laundry service. The manufacturer of and dealer in 
home laundering equipment and appliances should be 
prepared for ingenious argument along this line which 
will take account of every little weakness and imper- 
fection, as well as incident that would seem to support 
the laundry owner's contention. 

Already there has been some gain made by the 
public laundry in the family field. A few plants in 
the larger cities, foreseeing the inevitable, made early 
readjustment and now have profitable, if as yet small. 
household following along new and approved lines. 
This, however, is a mere drop in the bucket compared 
to what the laundry owner expects to accomplish in 
the next few vears at the expense of the home laun- 
dry-equipment trade. 

Evidently the manufacturers and dealers in electric 
washers, mangles. ironing machines and flatirons, as 
well as the central stations interested in the use oi 
energy for these appliances, should keep close tab on 
the situation so that no serious inroads be made on 
their now growing business. 


HOW A WASHER WASHES. 


A great many merchants have formed an incorrect 
idea of how an electric washer really washes. This is 
particularly true of the dolly-tvpe washer, the prevail- 
ing opinion being that in this type the clothes are 
cleansed by rubbing against the corrugated sides of 
the machine. This is not the case, however, for in 
this as in all other types the clothes are washed by 
circulating the water through them, the corrugations 
being principally camouflage. although they do agitate 
the water to some extent. This was explained in a 
recent address by Thomas Casey, of the Hurley Ma- 
chine Co.. Chicago, 


þr 


- ta ETa Ki 


April 19, 1919. 


649 


New Appliances 


New Renewable Fuses—Display Cabinei—I nterchangeable 
Sign—Automatic Coal Scale—Automatic 


D & W Renewable Cartridge 
Fuses of Knife-Blade Type. 


In placing on the market last year a 
renewable cartridge fuse of the ferrule 
type the D & W Fuse Co., Providence, 
R. I., recognized the field for renewable 
fuses in certain industrial plants where 
motors are commonly overloaded se- 
verely, causing frequent blowing of 
fuses. The excellent service given by 
this line of D & W fuses has led the 
company to develop a knife-blade car- 
tridge fuse of this type. Like the re- 
newable ferrule type, these new fuses 
are built to very exacting specifications 
and their construction is designed to 
make it relatively easy to renew the 
fusible element properly and difficult to 
renew it improperly. 

In fuses of this type the company be- 
lieves it is essential to make the fuse 


The New D & W Knife-Blade Type of Renewable Fuse and 
Complete and Disassembled, Showing the Various Parts. 


casing very rugged so that it may with- 
stand the great strain developed when 
the fuse blows and so it may be used 
over and over again without serious 
deterioration. The heavy fiber tubing 
is first reinforced by permanently fas- 
tening inner caps to both ends of the 
tube. These caps have slots to receive 
the fuse link and are designed to en- 
gage the blades and lock them in posi- 
tion when given a quarter turn. Asbes- 
tos-lined metal washers are then slipped 
over the blades to aline them properly 
and to regulate the escape of gas when 
the fuse blows. Finally the outer caps 
are screwed into place, engaging the 
threads on the outside of the inner caps, 
thus completing the assembly of the 
fuse. All end parts subject to severe 
strain are made of steel, which is brass- 
plated to prevent corrosions. The inside 
of inner caps is then treated to give 
the brass a_ protective 
coating to which the 
particles of the molten 
fuse metal will not ad- 
here and thus interfere 
with easy disassembling 
of the fuse. 

The company prides 
itself on having brought 
up this type of renew- 
able fuse to the same 
high grade as its Na- 
tional Electrical Code 
standard fuses by devel- 
oping a special type of 
fusible element, which is 
designated as the “ex- 
pulsion” or jacketed fuse 
link. This link consists 
of a flat strip of metal 
with the central portion 
slotted and closely 
wrapped with a covering 
of specially treated as- 
bestos. The jacket is 
unaffected by the high 
temperatures in service 
and remains intact even 
when the fuse blows on 
a short-circuit. When 
the rupture occurs an 
arc is formed, convert- 
ing the metal within the 
jacket into vapor, there- 
by developing internal 
pressure within the 
jacket. This causes a 
blast of hot gases in 
each direction from the 
center of the fuse, tend- 
ing to extinguish the 
arc. As the metal is 
burned back toward the 
terminals the jacket 
drops out, thus breaking 
up mechanically any 
strata of vaporized gas 

=~ which might extend 
_.| from one terminal of the 
burning link to the other 
„thereby positively 
opening the circuity 


Lighting Plants 


With this design there is secured an 
effective expulsion action, tending to 
materially reduce the arc, particularly 
on moderate overloads, thereby secur- 
ing a greater factor of safety and long- 
er life of the casing. Another advan- 
tage of this link is its increased radia- 
tion surface, effected through the use of 
the jacket, which makes possible a con- 
siderable reduction in the total mass of 
metal required for a given current. By 
this means the manufacturer obtains a 
material lowering of the pressures de- 
veloped when the fuse blows on a dead 
short-circuit. 

D & W renewable fuses with the “ex- 
pulsion” fuse links are claimed to meet 
the severe short-circuit tests imposed by 
the Underwriters’ Laboratories, which 
subject one fuse at a time to full rated 
voltage at 10,000 amperes. They are 
made in all standard ratings from 6] 
to 600 amperes. 


Display and Stock Cabinet for 
Flashlights and Their Batteries. 


What is known as the “Niagara-Lite 
Sales Winner” cabinet, as illustrated 
herewith, has been recently brought out 
by the Niagara Searchlight Co., and is 
a new departure in the marketing of 
flashlights and batteries. This display 
and stock cabinet is supplied complete 
with battery tester fitted with lamp 
bulbs of proper capacity and is so ar- 
ranged that each'standard size of bat- 
tery has its proper place. The battery 
stock is carried in vertical slides, new 


Cabinet for Displaying and Stocking 
Flashlights and Batteries to Best 
Advantage. 


stock being placed on the top, and by 
arrangement of spring pulls batteries 
are always sold from the bottom of 
the pile. This automatically assures 
that the oldest stock is first disposed 
of and no loss incurred from this 
cause. 

The battery tester contained in this 
cabinet (is)novyelh | A? is so designed that 
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an improper connection cannot be made, 
so that lamp bulbs are not burned out- 


in testing. 


Extreme care has apparently been. 
given in working out the details of this | 


cabinet so that ıt meets every need of 


the distributor of flashlights and bat- 


teries. The stock is kept clean and 
fresh. All stock is in view through the 
glass front and each in a particular place 
so that reordering can be done intelli- 
gently at a glance. 

Provision is made for carrying a 
necessary supply of renewal lamp bulbs 
and searchlights as well as extra or re- 
serve stock of batteries. 

The cabinet is attractively finished in 
oak with nickel-plated fittings and is a 
sales fixture suitable for every store. 

The Niagara Searchlight product is 
marketed by A. Hall Berry, 71-73 Mur- 
ray street, New York City. 


Wireless and Bushingless Inter- 
changeable Sign. 


A new type of sign representing what 
is said to be a radical departure in elec- 
tric sign construction 1s about to be put 
on the market. This sign is in the form 
of the interchaneable board so popular 
with theaters. 

Its novel feature is the fact that it 
does not contain a single inch of wir- 
ing nor a solitary bushing, yet it per- 
forms every function that is possible 
with any other interchangeable electric 
sign. | 
The absence of bushings makes for a 
neater appearance and the simplicity of 
its construction is claimed to eliminate 
two-thirds of the material and weight 
that is usually necessary of a sign of 
this type. At the same time, the dura- 
bility and sturdiness of the sign is not 
sacrificed: on the contrary, it is claimed 
that it will outlast, with practically no 
expense for repairs, any of the older 
types of electric signs. 


It is stated that this sign is the only 


interchangeable sign in existence that 
can be used with flashing effects, other 
than the on and off. 

The wiring and bushing arrangement 
has been replaced by a slot formed by 
two pieces of specially treated angle 
iron. Into these slots are inserted the 
porcelain blocks, one for each letter to 
be used. Contact is completed with the 
letters that make up the face of the 
sign through pins which are inserted into 
contact points in the porcelain blocks. 

The construction of the model of this 
new type of sign has shown that it can 
be made with one-third the material 
used in making up a standard inter- 
changeable sign of the same size. The 
labor required is one-fourth the time to 
turn out the completed sign, or even 
less than this. In erecting, the sign 
itself can be handled by one man. 

W. F. Keckeisen, advertising spe- 
cialist, Room 1022 Harris Trust build- 
ing, Chicago, Ill, is handling the sale 
of the patent for the owners thereof. 


Reliance Automatic Coal Scale. 


A coal scale for power-plant use has 
recently been developed by the James A. 
Brady Foundry Co., of Chicago. This 
scale is known as the Reliance automatic 
coal scale and for continuous weighing 
is claimed to be accurate within 1%. 
Coal comes to the scale from the over- 
head bunker through a pipe that is at- 
tached to a casting forming a part of 
the scale frame. This casting stands 
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-about 5 in. above a horizontal circular 
- rotating disk which supports the coal in. 


the form of a conical pile. A stationary 
casting above the disk serves to scrape 
off a cértain amount of coal as the disk 
revolves on its axis by a motor or 
through a belt connection to a line- 
shaft. From the disk the coal falls into 


a cast-iron weigh hopper having vertical 
sides and rounded corners. 
As the unit weighment is approximat- 


Fig. 1.—Front View of Scale Showing 


Driving Gears and Motor. 


ed, the balanced scale beam begins to 
tip down. The first part of this motion 
throws out the clutch driving the speed 
disk and stops the discharge of coal 
into the hopper. A sliding weight serves 
to compensate for the amount of coal 
momentarily in suspension and makes 
the net weight of coal actually deliv- 
ered to the hopper the exact amount de- 
sired. The second part of the down- 
ward travel of the weigh hopper trips 
the balanced gate which serves as a hop- 
per bottom, and the coal is all dumped 
out. When the last piece of coal clears 


Fig. 2.—Side View of Scale Showing 
Hopper Bottom and Counter. 


the hopper bottom, the weigh hopper 
starts to return to its original position. 
The slightly overbalanced bottom then 
closes, and the driving clutch is thrown 
in and the coal feed is resumed. It is 
possible to adjust the compensating 
weight at the second trial weighment, 
and when this is once adjusted the; scale 
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will continue to operate accurately as 
long as coal is delivered to it. 
Should the chute or hopper below the 
scale become filled, the weigh hopper 
will not completely discharge and the 
hopper bottom will remain open as long 
as there is any coal resting on it. As 


. the fireman removes the coal from the 


bottom of the chute, the coal will gradu- 
ally work out of the hopper and when 
the last. particle’ is out, the bottom will 
close as previously described. It takes 
about 1 sec. for a dump to be made, so 
that it is readily possible to make 100 
measurements per hour, including the 
filling of the hopper. In ordinary oper- 
ation the number of weighments will de- 
pend upon the rate of teed to the sto- 
kers, and this is automatically controlled 
as previously described. 

The scale is of cast-iron construction 
throughout and has a straight-sided hop- 
Hardened-steel knife-edges are 

in a cast-iron box; the dust 
from the coal is excluded by a felt 
washer. From the illustrations it will 
be apparent that the apparatus has a 
heavy frame of box section to prevent 
distortion of the weighing element 
should the scale happen to be unevenly 
supported. To reduce the amount of 
counterweight necessary and lighten 
the stress on the wearing parts, the ra- 
tio of the two arms of the balanced 
lever 1s four to one. The operating 
shaft is inclosed in a dustproof case and 
it is carried in ball bearings. A set of 
flanged wheels are attached to the 
scale frame when requested making it 
possible to roll the scale out from under 
the coal chute should it be desired to 
use it in more than one locality. An au- 
tomatic counter is furnished with each 
scale. This may-be attached directly to 
the frame, as shown in Fig. 2, or it 
may be located on the boiler-room wall 
where it can be seen easily and read by 
the boiler attendant. i 


Matthews’  Full-Automatic Iso- 
lated Lighting Plant. 


Mention was made in our issue of 
April 5, 1919, of the new 15-light. or 
300-watt, self-contained lighting plant 
recently placed on the market by the 
Matthews Engineering Co., Sandusky, 
Ohio. Further particulars regarding 
this set are now available. It is one of 
the most compact sets for farm lighting 
or similar service ever developed. This 
compactness is secured through the 
gear-driven direct connections between 
supine and generator. The engine is a 
2%2-hp., single-cylinder, 4-cycle, water- 
cooled engine of standard desi The 


generator is of General Electric make 


and is rated 350 watts at 32 to 40 volts. 
The combined set takes up a floor space 
of only 20 by 48 in. and is but 30 in. 
high. The storage battery is a 16-cell 
Willard lead battery of 66-ampere-hour 
capacity designed to carry eight 20-watt 
lights for 10 hours when fully charged ; 
its floor area is 35 by 48 in. and it is 
24 in. high over all. 

This plant, like the larger Matthews 
plants, is entirely automatic, being de- 
signed to start from the battery through 
the generator temporarily serving as a 
starting motor as soon as 20% of the 
battery capacity has been used. It stops 
automatically when the battery recharge 
has been completed. For heavy loads 
the curent is taken direct from the gen- 
ertor, thus keeping the battery in good 
condition. A simple control panel gov- 
erns the outfit. 
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Sullivan Machinery Organizes Foreign. Department — 
American Steam Conveyor Appoints Eastern Manager 


Sullivan Machinery Co., Chicago, 
manufacturer of air driven and elec- 
trically driven mining and quarrying 
machinery, has organized a foreign 
trade department. F. W. Copeland, 
formerly connected with the St. Louis 
ofice, will be manager of the new 
department and will make his head- 
quarters at Chicago. 


Chicago Pneumatic Tool Co. an- 
nounces the discontinuance of its 
office at Wichita, Kans., and the 
transfer of stock to Eldorado, Kans., 
where an office and warehouse have 
been established. The company also 
announces the opening of a new office 
at Tulsa, Okla., 313 Richards build- 
ing, with warehouses at 102 North 
Cheyenne street. The new facilities 
will aid in better serving the increas- 
ing demands for the company’s prod- 
ucts in these territories. F. V. Sar- 
gent has been made district manager 
of sales in the Boston territory, suc- 
ceeding F. E. Eggleston, with head- 
quarters at 182 High street, Boston, 
Mass. 


Crouse-Hinds Co., Syracuse, N. Y., 
has issued Bulletin 304 on Imperial 
floodlight projectors and reflectors. 
This is a new publication taking the 
place of Bulletin No. 303, and bring- 
ing up to date all of the information 
respecting this well-known line of 
floodlight projectors and reflectors. 
The new bulletin contains much ad- 
ditional information and, covering 64 
pages, is probably the most complete 
publication on floodlight projectors 
and flood-lighting. These projectors 
are made in two types, SD for pro- 
jecting concentrating beams to con- 
siderable distances, and type SC for 
projecting broad beams to shorter 
distances. The difference between 
these two types is carefully explained 
and the numerous forms of each type 
are described in much detail. Dia- 
grams are shown of the characteris- 
tic spread of these different types, 
and typical floodlight calculations 
are worked out to show how any 
particular problem can be solved. In 
connection with the description of the 
individual types there are both half- 
tone and dimensional illustrations and 
full details are given regarding not 
only construction but the particular 
applicability of each type. There are 
many large illustrations, mostly full 
page size, showing installations of 
the different types and thus giving an 
excellent idea of the variety of pur- 
poses for which flood-lighting can be 
employed advantageously and also 
definite suggestions for methods of 
mounting. These illustrations show 
only cases where such projectors are 
used for industrial purposes, and do 
not include the many cases where they 
are employed for advertising or dis- 
plav service. The latter part of the 
bulletin is devoted to types RM and 


RS Imperial reflectors, which have 
been designed especially for use in 
lighting up the stalls of locomotive 
roundhouses. This is a very difficult 
problem in lighting and has been 
solved very satisfactorily by the use 
of these two types of reflectors. A 
number of halftone and diagrammatic 
illustrations are shown of such in- 
stallations, also views in which these 
reflectors are used for other railroad 
and dock service. 


The Bailey Meter Co. will move its 
main office and works from Boston to 
Cleveland, Ohio, effective May 1. 
The Boston office, with H. D. Fisher 
as manager, is retained to handle 
sales and engineering service work in 
the New England district. For the 
present New York and Philadelphia 
districts will be covered from Boston 
and all other districts will be cov- 
ered from Cleveland. 


Hamilton & Hansell, 13 Park Row, 
New York, agents for the Rennerfelt 
electric furnace, have sold two fur- 
naces, one of one-ton capacity to the 
Liberty Steel Corporation, Morris- 
town, N. Y., for making tool steel, 
and the other a 1200-Ib. furnace to the 
American Metallurgical Corporation, 
Conshohocken, Pa. This furnace will 
be operated jointly by the latter com- 
pany and Hamilton & Hansell in ex- 
perimental and research work. 


The American Steam Conveyor 
Corporation, Chicago, announces the 
appointment of Charles H. Florandin, 
formerly of the National Electric & 
Welding Co., New York, as general 
manager of its eastern territory with 
headquarters at its New York office, 
110 West 40th street. Mr. Florandin, 
who assumes charge of his new du- 
ties May 1. was born in France and 
received his technical education at 
the famous Lycee de Marseilles. He 
is an engineer by profession and upon 
coming to the United States did im- 
portant work with the Brooklyn City 
Railway Co. in the early days when 
the road was being electrified. After 
five years’ service with this company 
he joined the C & C Electric Co., 
New York, where he held a responsi- 
ble position. with them for’ many 
years. After a brief connection with 
the Western Electric Co. he returned 
to the C & C Electric Co. and later 
organized the National Electric & 
Welding Co. During the war Mr. 
Florandin was a member of the 
Welding Committee of the Emergen- 
cy Fleet Corporation and here did 
valuable work for our country. The 
sound engineering knowledge and 
extensive acquaintance of Mr. Floran- 
din among consulting engineers and 
power plant executives makes him a 
valuable acquisition to the American 
Steam Conveyor Corporation’s or- 
ganization. 


sus hand labor. 


MacGovern & Co., Inc., 114 Liberty 
street, New York City, has issued a 
16-page booklet listing turbo-units, 
reciprocating units, condenser equip- 
ments, motor- -generator sets and ro- 
tary converters. 


The 1900 Washer Co., Binghamton, 
is doubling the capacity of its plant, 
which will be completely electrified. 
The present capacity of the plant is 
100 washing machines per day, which 
number will be increased to 200 per 
day. The possibilities for enlarg- 
ing the plant are very great, ow- 
ing to the extraordinarily heavy de- 
mand for its particular type of ma- 
chine. The 1900 Washer Co. is one 
of the oldest concerns of the kind in 
the United States. 


Electric Products Co., Cleveland, 
Ohio, manufacturer of battery charg- 
ing motor-generators and rheostats, 
vehicle motors and controllers, etc., 
announces the return to its sales ranks 
of Capt. J. P. Lyons, recently returned 
from 18 months’ service in France. 
Mr. Lyons will be district sales man- 
ager for New England, with tem- 
porary headquarters at the New York 
office of the Electric Products Co., 
1328 Woolworth building. 


Allis-Chalmers Manufacturing Co., 
at Seattle, Wash., has closed a con- 
tract for a 10-in. suction, 8-in. dis- 
charge, two-stage centrifugal pump- 
ing unit for the municipal water 
works of Olympia, Wash. Both pump 
and motor are of Allis-Chalmers 
make, the motor being a 100-hp., 60- 
cycle, three-phase, 440-volt and will 
deliver 1150 gal. a minute against a 
head of 235 ft. The unit will be sup- 
plied with a flexible coupling mount- 
ed on an extension to the pump shaft 
opposite the motor so that a steam 
turbine can be direct connected at 
some future time. A switchboard 
controlling the equipment is also fur- 
nished. It is expected that the unit 
will be in operation in July. 


International Earth Boring Ma- 
chine Co., 10 South La Salle street. 
Chicago, is distributing a very at- 
tractive circular which has for its 
subject earth- boring machinery ver- 
It is profusely illus- 
trated, showing the wide range of 
application of this machinery, and 
contains a detailed description of the 
equipment. The International Earth 
Boring Machine Co. is one of the 
most comprehensive designers and 
manufacturers of mechanical and 
practical earth-boring machinery in 
the world. Each unit and device of 
the company is fully tested and pat- 
ented in the United States and Can- 
ada, with patents also pending in 
England, France, Belgium, Switzer- 
land, Sweden, Norway, Denmark, 
Australia, Argentine Republic, Bra- 
zil)yChile.and Japan. 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


Claremont, N. H.—Shipment has 
heen made of a new generator for the 
Claremont Power Co. This gener- 
ator will be direct connected to the 
water wheels, doing away with a 
considerable amount of shafting and 
belting. 


Springfield, Vt.—Colonial Power & 
Light Co. has been awarded a con- 
tract by the Springfield Brass Co. for 
supplying additional electric energy 
to practically double the capacity of 
its plant. The Springheld company 
is considering plans for the installa- 
tion of a new electric furnace to be 
used for melting brass in its foundry. 


Spencer, Mass.—\\ ork has recently 
been completed on extensive altera- 
tions and improvements in the power 
plant at the works of Isaac Prouty & 
Co. Arrangements have been made 
that a quick shift can be effected to 
24-hour electrical service if necessary. 


Warren, Mass.—Warren Steam 
Pump Co. has awarded a contract to 
the Wiliam Fullam Co., North 
Brookfield, for the erection of the 
proposed new extensions at its plant. 
The work includes the construction 
of a boiler plant and pumping build- 
ing, addition to the main shop, and 
other additions. 


Putnam, Conn.—Nightingale-Morse 
Mills, Inc., has completed arrange- 
ments for the construction of a hy- 
droelectric plant to supply electricity 
to the mills. 


Providence, R. I.—U. S. Electric 
Co.. 30 North Main street, has filed 
notice of organization to manufac- 
ture electrical goods. Simon Yaraus, 
2 Pratt street, heads the company. 


Binghamton, N. Y.—Considerable 
new electrical equipment will be re- 
quired in connection with the pro- 
posed construction of the local Ma- 
jestic Theater, estimated to cost ap- 
proximately $250,000. having a seat- 
ing capacity of 2000. Tt is under- 
stood that electric service will be fur- 
nished by the Binghamton Light, 


Heat & Power Co. 


Bridgeburg, N. Y.—Plans are under 
consideration by the town council for 
the installation of new equipment at 
the municipal pumping station, in- 
cluding a new electricallv-operated 
pumping unit, to increase the present 
capacity of the works. 


Gloversville, N. Y.—Plans are þe- 
ing prepared by the Kingsboro Silk 
Mills for the construction of a two- 
story factory and boiler plant addi- 
tion to their works, about 40x100 ft. 
The ctructures are estimated to cost 
$20,000, and will be located on Glen- 
mont avenue, L. F. Winnie is secre- 
tary. 


Long Island City, N. Y.—In con- 
nection with the proposed construc- 
tion of a large plant by the American 
Chicle Co., to be located on property 
bounded by Thompson avenue, Mount 
street, Manley street and Nott ave- 
nue, about 200x600 ft., estimated to 
cost in excess of $1,000,000, consider- 
able electrical equipment will be re- 
quired. It is proposed to install a 
large fire pumping unit to have a 
capacity of 100 gal. per minute in the 
power plant. 


New York, N. Y.—United Electric 
Light & Power Co., 130 East 15th 
street, has completed foundation 
work for the construction of its pro- 
posed transformer building at 20Ist 
street and the Harlem river, esti- 
mated to cost $16,000. The Louis 
Weber Building Co. 171 Madison 
avenue, is the contractor. 


New York, N. Y.—In connection 
with the ten-story building now in 
course of erection by the Pictorial 
Review Co. at 39th street and 7th 
avenue, contract for supplying elec- 
tric power service has been awarded 
to the New York Fdison Co. It is 
understood that 800 hp. in motors 
will be required, while for lighting 
service a total of about 3000 incan- 
descent lamps will be used. 


New York, N. Y.—In view of an- 
ticipated building activities in outly- 
ing districts during the present year, 
the Public Service Commission has 
required all gas companies and elec- 
tric concerns to file schedules show- 
ing on what terms and condi- 
tions they will extend their systems 
to streets and sections not now sup- 
plied with gas and electririty. 


New York, N. Y.—It is interesting 
to note that a total of 937,118,423 kw. 
were utilized by consumers of elec- 
tric current in New York City during 
the last fiscal year, at an estimated 
cost of $40,802, 469. This latter fig- 
ure is an increase of $2,100,000 over 


the revenue for the same period dur- 
ing 1917. 


New York, N. Y.—Central & South 
American Telegraph Co.. 66 Broad- 
way, has made announcement that 
the necessary cable for a connection 
between Buenos Aires and the City 
of Montevideo in Uruguay has been 
purchased, and it is expected that 
the work will be completed by July 1. 
The company recently announced 
that the capacity of its cables has 
been increased by approximately 70% 
by the installation of new instruments 
and automatic devices. 


Niagara Falls, N. Y¥.—Star Elec- 
trode Works have recently broken 
ground for the construction of a one- 
story factory addition to their plant. 
about 25x67 ft.. to provide for in- 
creased capacity. Braas Brothers, 
Whitney avenue, are the contractors; 


W. Kiesewet- 
Salina street, has re- 
cently completed the installation of 
electric motors, generators. switch- 
boards, etc.. in the plant of the Wer- 
ner Macaroni Co. 


Camden, N. J.—Wilckes. Martin & 
Wilckes, manufacturers of lamp black, 
etc., have completed plans for the 
erection of a new two-story calcine 
building at their plant. Frank Sut- 
ton, 80 Broadway, New York, is en- 
gineer for the company. 


Hillside, N. J.—Town council is 
understood to be considering plans 
for extensions in the present elec- 
tric street lighting system. 


Jersey City, N. J.—Junction Elec- 
tric Co. has filed notice of organiza- 
tion to operate at 492 Communipaw 
avenue for the manufacture of elec- 
tric supplies. Fred Lawin. 99 Mon- 
ticello avenue, heads the company. 


Newark, N. J.—The Board of Com- 
missioners has recently passed an 
ordinance providing for the estab- 
lishment of an Electrical Bureau of 
the Department of Public Safety. W. 
J. Egan is city clerk. 


Newark, N. J.— Brown-Hunkele 


Syracuse, N. Y.—lL. 
ter, 632 North 


Corp., 12 Mechanic street, manufac- 
turer of motors, etc., has filed notice 
of an increase in its capitalization 


from $30,000 to $100,000, to provide 
for general business expansion. 


Wanaque, N. J.—It is understood 
that a new local corporation is now 
in process of formation which pro- 
poses to construct a new transmis- 
sion line from Pompton Takes to 
Wanaque for the purpose of purchas- 
ing electric energy from the munici- 
pal authorities at the former loca- 
tion and distributing to local and 
neighborhood sections. 


Erie, Pa.—Lake Erie Welding & 
Spring Co. has completed plans for 
a factory, 30x100 ft. in Saati el 
New equipment will be required. 
cluding a five-ton hoist. 


Philadelphia, Pa.—l.ester Piano Co.. 
1306 Chestnut street. has arranged 
plans for the installation of new 
electrical equipment in its plant, in- 


cluding alternating-current unit. 3 
kw.. non-condensing, revolving-field. 
two-phase, 60-cycle, 220 volt, and 


other apparatus. 


Pittsburgh, Pa.—Pittsburgh Mode! 
Engine Co. has awarded a contract 
to the Austin Co.. Cleveland. Ohno. 
for the construction of additions to 
its plant at Point Breeze, to comprise 
a new two-story factory addition. and 
one-story factory building. about 60x 
320 ft. and 40x160 ft.. respectively. 
and an addition to the office build- 
ing, with auxiliary structures, the en- 
tire> work to represent an investment 
Of aliott $200,000. 
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Sayre, Pa—Sayre Electric Co. is 
extending its line into East Athens 
where it has secured about twenty- 
five customers. 


York Haven, Pa.—York Haven 
Water & Power Co. is considering 
plans for improvements and altera- 
tions in its local plant to facilitate 
operations. Gannett, Seely & Flem- 
ing, 204 Locust street, Harrisburg, 
are consulting engineers. 


Charlestown, W. Va.—Northern 
Virginia Power Co. has commenced 
the extension of its lines from its 
plant on the Shenandoah river to 
Millville, a distance of about one and 
one-half miles. 


South Charleston, W. Va.—West 
Virginia Water & Electric Co. has 
made application for permission to 
construct a new electric light sys- 


tem in South Charleston. Head- 
quarters of the company are at 
Charleston. 


Spencer, W. Va.—W. S. King pro- 
poses to establish immediately a ma- 
chine shop and boilers works in a 
two-story building, 50x120 ft., the in- 


itial cost of which is to be about. 


$8000. Machinery for all depart- 
ments will be installed, including 
steel tank production, boiler repairs, 
etc. 


, Greenville, N. C.—$50,000 light and 
water bonds has been authorized by 
vote. Address Albion Dunn, mayor. 


Tuxedo, N. C.—Blue Ridge Power 
Co. is making rapid progress on the 
construction of its new dam and 
power plant, and is going ahead with 
arrangements for the proposed con- 
struction of new transmission lines, 
to extend to Spartanburg. The en- 
tire project is estimated to cost in 
the neighborhood of $1,000,000. W. 
A. Montgomery is president: Mess & 
Mess, Charlotte, are consulting en- 
gineers for the company. 


Miami Fla.—Miami Electric Co. 
will receive bids in summer for en- 
larging its plant, thereby increasing 
its capacity about 150%. C. W. Mur- 
ray, city engineer. 


Pensacola, Fla—The Navy Depart- 
ment has completed arrangements 
for the installation of new electrical 
equipment at its local station. 


Perce, Fla.—American Agricultural 
Chemical Co. has awarded a contract 
to G. A. Miller, Tampa, for the con- 
struction of a steam turbine power 
plant at its works for operation. 


NORTH CENTRAL STATES. 


Alliance, Ohio.—Alliance has voted 
to issue bonds for a municipal elec- 
tric light plant. Address city clerk. 


Berlin Heights, Ohio—The Com- 
bined Lake Shore Electric Railway 
subpower station and waiting room 
have been destroyed by fire. Loss, 
$15,000. Two big dynamos were put 
out of commission. The structure 
will be rebuilt at once and new equip- 
ment installed. Address E. W. Moore, 
president, Cleveland, Ohio. 


Cleveland, Ohio.—Van Dorn Elec- 
tric Co.. 2978 Woodhill road. will 
erect a $40,000 factory; $60,000 will 
be expended for lathes, drills, pumps 
and dynamos. Contracts will be let 
by Architect W. Hatler, 723 Illumi- 
nating building. 
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DATES AHEAD. 


Pacific Coast Section, N. E. L. A.. 
Pacific Division, National Electrical 
Jobbers’ Association’ and California 
Association of Electrical Contractors 
and Dealers, Joint convention, Coro- 
nado, Cal., April 30 to May 2. 


National Fire Protection Association. 
Annual meeting, Ottawa, Ont., May 
6-8. Secretary-treasurer, Franklin H. 
Wentworth, 87 Milk street, Boston, 
Mass. 


Southwestern Electrical and Gas As- 
sociation. Annual convention, Galves- 
ton, Tex., May 12, 13 and 14. Head- 
quarters, Hotel Galvez. Secretary, H. 
S. Cooper, 4063-404 Slaughter building, 
Dallas, Tex. 


American Association of Engineers. 
Annual meeting, Chicago, Ill., May 13- 
14. Secretary, C. E. Drayer, 29 South 
La Salle street, Chicago, Il. 


National Electric Light Association. 
Annual convention, Atlantic City, N. 
J., May 19-23. Secretary, T. C. Mar- 
tin, 33 West 39th street, New York 
City. 

Illinois Association of Electrical 
Contractors and Dealers. Summer con- 
vention, Decatur, Ill., June. Secretary, 
N. M. Blumenthal, 179 West Washing- 
ton street, Chicago. 


Electrical Supply Jobbers’ Associa- 
tion. Annual convention, Hot Springs, 
Va., June 10, 11 and 12. Headquar- 
ters, The Homestead Hotel. Secre- 
tary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 


Tri-State Water and Light Associa- 
tion. Annual convention, Greenwood, 
S. C., June 17-19. Secretary-treasurer, 
W. F. Stieglitz, Columbia, S. C. 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City. 


American Institute of Chemical En- 
gineers. Summer meeting, Boston, 
Mass., June 18-21. Secretary, Prof. J. 
C. Olsen, Polytechnic Institute, Brook- 
lyn, N. Y. 


American Institute of Electrical En- 
gineers. Annual convention, June 
24-27, Adirondacks, é ; Head- 
quarters, Lake Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrica] 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis., July 15, 16 
and 17. General manager, William H. 
Morton, 110 West 40th street, New 
York City. 


Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, Green- 
ville, Ohio. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire building, 
Pittsburgh, Pa. 


Damascus, Ohio.—The question of 
establishing municipal lighting is un- 


der consideration. Address village 


clerk. 


Lima, Ohio.—The city is consider- 
ing improving lighting system; $56,000 
of the old fund remains. With the 
installation of another boiler at the 
waterworks plant the city will have 
enough generating power to furnish 
current for an elaborate street light- 
ing system. The matter of the city 
installing electrical wiring system is 
a problem of expense. Address W. J. 
Dempster, president of council dis- 
covered. 


Lorain, Ohio.— Cromwell Steel Co., 
J. C. Cromwell, Guardian building, 
Cleveland, Ohio, will purchase new 
motors, generators, table rolls, roll} 
ing mill equipment, electric and fly- 


633 


ing sheers. 5 to 10-ton cranes, etc. 
Cost $200,000. 


Mansfield, Ohio.—Kenney Co. has 
increased its output and has increased 
capital stock from $20,000 to $100,000. 
The company will install new elec- 
trical machinery and machine shop 
equipment. Address Jacob Cousins, 
treasurer, Mansfield. 


Bluffton, Ind.—The commissioners 
of Wells county have granted a fran- 
chise to the Linn Grove Light & 
Power Co. to construct a line from 
Riverside to Craigville, to light the 
latter named towns and to supply in- 
termediate territory with current. 
The commissioners also authorized 
the Unicn Township Electric Co. to 
extend a line from Uniondale to 
prospect in order to secure current 
from the Fort Wayne and Northern 
Indiana Traction Co. 


Evansville, Ind.—Hedderich Broth- 
ers, owners of the Evansville brass 
foundry, will erect a new foundry 
building, 50x100x30 ft., one story, 
with metal sash. 


Hartford City, Ind.—It is said that 
the Pennsylvania Railroad will erect 
a $45,000 station in this city. 


Terre Haute, Ind.—Terre Haute 
Labor Temple Association has an- 
nounced plans for building a labor 
temple, four stories, with auditorium 
seating 150,000, to cost $150,000. 


Bement, Ill.—Residents of Bement 
and Ivessale have petitioned the Be- 
ment Electric Light & Power Co. 
asking that the company give 24-hour 
service in the towns named. 


Decatur, Ill—A. E. Staley Co. will 
erect Agory building, brick and con- 
crete, 221x130 ft. to cost $70,000. 


East St. Louis, Ill.—Jesse I. Ged- 
ney, East St.: Louis contractor, has 
been awarded the contract for build- 
ing the Gillespie, Ill., schoolhouse for 


$110,000. 


Evansville, IlI.—A new factory 
building to cost $35,000 will be erect- 
ed by a new company composed of 
members of the Advance, the South- 
ern, the Crescent, and the Indiana 
stove companies. The new company 
will do enameling of stove parts for 
all the four named companies. 


Pana, Ill.—Pana Engine & Manu- 
facturing Co. has applied to the state 
auditor for a charter to organize with 
capital of $60,000. The company pro- 
poses to manufacture steam engines. 
Address C. A. Andrews. 


Peoria, Ill.—Illinois Traction Sys- 
tem has petitioned the Illinois Public 
Utilities Commission for authority to 
increase its rates 10 to 15%. The 
present rate is 6 to 15 cents per kw.- 
hr. for power supplied to grain ele- 
vators and to farmers. 


Litchfield, Ill.—It is said that the 
Studebaker Corporation, with offices 
at South Bend, Ind., may soon be- 
come the owners of the Southern Illi- 
nois Light & Power Co., a $2,000,000 
corporation, if plans now under con- 
sideration for the transfer are car- 
ried out. The Studebaker Corpora- 
tion owns power plants in Oklahoma, 
Michigan sand various other states, 
but ‘the-transfer-willresult in its first 
property in Illinois. The Southern 
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Illinois Light & Power Co. furnishes 
light to the majority of the towns 
in the southern part of the state of 
Illinois. 


Little York, Ill.—The electric light 
plant of ‘Little York was destroyed 
by fire with loss of $2000. The plant 
is owned by F. Pardee of Little York. 


Mattoon, I1l.—Central Illinois Pub- 
lic Service Co., of this city, has filed a 
petition with the Illinois Public Util- 
ities Commission asking for authority 
to build and operate a transmission 
line to furnish electric light, heat and 
power to New Berlin. 


Peoria, Ill.—The Illinois Traction 


System has filed a petition with the 
Illinois Public Utilities Commission 
asking for authority to increase elec- 
tric power service to the large num- 
ber of cities and towns which it 
serves along its lines. The petition 
is filed in the name of the Blooming- 
ton, Decatur & Champaign Railroad 
Co.. the Illinois Central Traction 
System, the Danville, Urbana & 
Champaign Railway Co., and the St. 
Louis, Springfield & Peoria Rail- 
road Co. 


Quincy, Ill—New machinery is be- 
ing installed at the power house of 
the Quincy Railway Co. in order to 
use Keokuk power and to permit the 
steam plant to stand idle for emer- 
gencies, thus making a double power 
plant. The company is adding new 
cars to the equipment and the ser- 
vice will be generally improved. The 
most important machinery being in- 
stalled at the power house ts a motor 
generator of large size. 


Detroit, Mich.—B. & H. Machine 
Products Co. has under advisement 
the erection of new works to replace 
its plant recently destroyed by fire. 
The loss is estimated in excess of 
$10,000. 


Detroit, Mich.—Detroit Edison Co. 
has under consideration the construc- 
tion of an addition to its Delray 


power plant, increasing the output by 
30,000 kw. 


Howell, Mich.—Detroit Edison Co. 
has purchased a site for a power 
plant to be built, at an estimated cost 
of $50.000. This station will furnish 
power for Howell industrial plants. 
Address general manager, David 
Whitney building, Detroit. 


Ladysmith, Wis. — $4000 lighting 
bonds have been authorized by the 
council. 


North Freedom, Wis.—North Free- 
dom Canning Co. contemplates the 
erection of a plant to include a one- 
story boiler house and steam gener- 
ating plant to cost about $50,000. G. 
Shore, manager. 


Atlantic. Iowa.—David G. Fisher & 
Co., engineers, 206 East 4th street, 
Davenport, Iowa, have been awarded 
the general contract for municipal 
power plant addition. Estimated cost, 
$30,000. 


Des Moines, Iowa.—A new apart- 
ment hotel building will be erected 
by J. W. Gregory, to cost $500,000. 
The building will contain 85 apart- 
ments, will be nine stories high, 56x 
96 ft. 


Dubuque, Iowa.— Dubuque Electric 
Co. is carrying some excellent pub- 
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licity matter in the papers of that 
city, urging people to wire their 


‘houses during the spring months. The 


company is making a special price 
of $3.31 a month for 12 months pay- 
ments to include the wiring of five 
principal rooms, complete with fix- 
tures, shades, lamps and meter con- 
nections. Dubuque Electric Co. in- 
cludes the name of the five following 
contractors as co-operators in the ad- 
vertising matter: Keller Electric Co., 
Appels’ Electric Shop, E. P. Smith 
Electric Co., and the Schmid-Lowe 
Electric Co. 


Dubuqte, Iowa.— Dubuque will vote 
on the question of municipal owner- 
ship of a light and power plant to 
cost $500,000. .The issue will also 


„include the erection. of a new city 


hall to cost $400,000 and the sum of 
$250,000 to provide for construction 
work for the board of education. 


Knoxville, Iowa.—Fire recently de- 
stroyed the plant and office of the 
Marion County Electric Co., with a 
loss estimated at about. $13,000.. It 
is understood that plans are under 
consideration for rebuilding. 


Traer; lowa—The town, which is 
getting its electric current from a 
high-tension line, is considering mu- 
nicipal ownership, and contemplates 
either purchasing the equipment al- 
ready in the city or building a new 
modern plant. 


Carrollton, Mo.—Brunswick Light 
& Water Co. is preparing to run an 
extension line of its electric service to 
Triplett and manager L. A. Nickell 
expects to have the work under way 
soon. Eas 


Kansas City, Mo.—The park board 
has asked the mayor and city coun- 
cil to appropriate $100.000 for im- 
provements to Swope Park. It is 
planned to install a complete light- 
ing system. 


Kansas City, Mo.—The Manoir 
Frontenac, a new 13-story residential 
apartment building, to contain 103 
completely furnished apartments, wil! 
be erected at a cost of $700,000, in- 
cluding the site worth $100,000. The 
building will be 80x183 ft. and will in- 
clude several small shops, a restaur- 
ant and garage facilities for tenants. 
The company organized to build the 
Manoir Frontenac has been named 
the Boulevard Investment & Realty 
Corporation. 


St. Joseph, Mo.—Arrangements 
have been completed to begin work 
on the addition of a 10,000-kw. unit 
to the power plant of the St. Joseph 
Railway, Light, Heat & Power Co. 
The additional unit will be so con- 
structed that it can be operated inde- 
pendently of the present plant. When 
completed it will give the company 
a 20,000-kw. plant. The present plant 
will not be remodeled. 


St. Joseph, Mo.—An election is 
contemplated for May 27 to vote 
on $500,000 in bonds for extension to 
the light plant. Archer & Stevens, 
New England building, Kansas City. 
Mo., engineers. J. Gates, city 
clerk. 


Kansas City, Kans.—The Commis- 
sioners of Kansas City, Kans., have 
designated June 17 as the date for 
holding the special election to); vote 
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on issuing $500,000 of bonds for funds 
to enlarge the municipal light plant. 
The present capacity of the plant is 
taxed and additions in both housing 
facilities and equipment is needed. 


Oswego, Kans.—Election to vote 
$50,000 bonds for the erection of an 
electric light plant carried. 


St. John, Kans.—Election to vote 
$45,000 bonds to improve the water 
and light system by equipping a 
power plant, carried. 


Scranton, Kans.—Election to vote 
$12,000 for the construction of a trans- 
mission line to carry electric cur- 
rent from ‘the corporate limits of 
Burlingame to Scranton, carried. The 
plans provide for lines, wiring and 
appliances to be constructed and used 
for furnishing the city of Scranton 
with electric lights. 


Sedan, Kans.—Sedan Electric Light 
& Power Co. is planning an extension 
of its plant. Transmission lines will 
be constructed to Peru, Chatauqua 
and Elgin, with extension of power 
plant sufficient to meet future re- 
quirements of the lines. The plans 
contemplate installation of fuel oil 
motive power. Estimated cost, $32,000. 


Turner, Kans.—Standard Electric 
Co. will supply current for electric 
lights and power for Turner. Ad- 
dress J. J. Swigley, Turner, Kans. 


Holdrege, Neb.—Election to vote 
$68,000 in bonds for an electric light 
plant, carried recently. W. Lind- 
strom, city clerk. 


Omaha, Neb.—Skinner Packing Co. 
will erect wholesale branch house, 
eight stories, reinforced concrete con- 
struction, 99x132 ft. 


Vermilion, S. D.—An election will 
be held to decide the question of is- 
suing $60.000 in bonds for electric 
lighting plant. 


Fargo, N. D.—$150,000 in bonds has 
been voted for municipal electric 
light and power plant. 


SOUTH CENTRAL STATES. 


Smithland, Ky.—Smithland Light & 
Power Co., recently incorporated, has 
awarded a contract to the Home Elec- 
tric Supply Co., Paducah, for the con- 
struction of a local plant. C. H. Wil- 
son is president. 


Chattanooga, Tenn.—Chattanooga 
Railway & Light Co. is considering 
plans for the rebuilding of its power 
station and passenger station at the 
head of Lookout Mountain incline, 
recently destroyed by fire, with loss 
estimated at $50,000. 


Harriman, Tenn.—Coalfield Coal 
Co.’s power house burned recently 
with a loss of $20,000. Electrical 


equipment was destroyed. 


Nashville, Tenn.—The city is plan- 
ning for the installation of new boiler 
equipment in the municipal electric 
light plant. Bonds to the amount 
of $60,000 will be voted to provide 
for the cost of the work. 


Cotter, Ark—Walker V. Powell of 
Little Rock, president of the Dixie 
Power Co., proposes to install an hy- 
droelectric plant on the White river 
here. Mr. Powell and F. B. Clemens, 
representing Hugh L. Cooper engi- 
neering) firmJof New York, have been 
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investigating the water power re- 
sources in this section. 


Jonesboro, Ark.—Plans are under 
way for a white way on Union street 
from Court square to Burke avenue, 
north, A committee of real estate 
owners have been appointed to con- 
fer with the electric light and water 
company on a cost estimate. 


Grove, Okla—Plans are being 
made to improve both the municipal 
light and water plants, which are in- 
adequate to supply the increasing de- 
mands. 


Newkirk, Okla.—The city commis- 
sioners are now working on plans 
to extend the water and light system. 
When all reports are in the city en- 


gineer will submit an estimate and 


bonds will be voted. 


Pawhuska, Okla.—Extensive im- 
provements in the municipal power 
plant are being planned. It is under- 
stood that bonds for $250,000 will be 
issued to provide for the work. 


_ Tishomingo, Okla.—E lection to vote 
$50,000 bonds for the construction of 
an electric light plant, carried. 


Fort Worth, Tex.—Of the $1.890.. 
000 bond issue voted recently, $50,000 
of the amount will be used for the 
extension and improvement of the 
lighting system. 


Higgins, Tex.—The city council 
recently. closed a contract with C. L. 
Tennison, to install an electric light 
plant. The contract calls for a first 
class modern plant and work will 
begin in the near future. 


Paducah, Tex.—Election will be 
held in the near future to vote bonds 
for an electric light and ice plant. 


_ Pilger, Tex.—Petitions have been 
circulated for a new lighting system. 


San Angelo, Tex.—Mayor R. H. 
Henderson and City Manager E. L. 
Weels, Jr., have been authorized by 
the city commission to open negotia- 
tions with the San Angelo Water, 
Light & Power Co. for the purchase 
of the local property of the Inter- 
state Electric Corporation of New 
York. 


Stamford, Tex.—Plans are being 
prepared by the city for waterworks 
improvements to include concrete 
dam with turbine engines, reservoir 
200 ft. wide, 10 ft. deep and 1 mile 
long. to cost about $400,000. 


WESTERN STATES. 


Butte, Mont.—The Council will ex- 
tend lighting system. Address city 
clerk. 


Kalispell, Mont.—Mountain States 
Power Co. has received a 35 months’ 
street-lighting contract from the citv 
council, providing for the establish- 
ment of a number of new lighting 
districts. A rate of $3.35 per month 
for clusters of four 60-watt lamps has 
been adopted. 


Missoula, Mont.—Engineers have 
been engaged by the Missoula Light 
& Water Co. for the purpose of hav- 
ing plans perfected for sluice gates 
at the company dam near Bonner, es- 
timated cost $50,000. 


Whitefish, Mont.—The City Coun- 
cil is considering plans for the in- 
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stallation of a municipal electric pow- 
er plant with local distributing sys- 
tem. A committee has been appointed 
to investigate the proposition and 
prepare estimates of cost, etc. 


Pueblo, Colo.—Arkansas Valley 
Railway, Light & Power .Co. will 
serve the Pope Block with 100 hp. 
of electrical energy covering its en- 
tire lighting and power requirements. 
The private plant which has formerly 
Operated in this building will be 
abandoned. The company has com- 
pleted an installation of 20 250-watt 
Mazda street lamps in Minnequa 
Heights, one of Pueblo’s suburbs. 


Helper, Utah.—The City Council is 
considering plans for the rebuilding 
of the penstock and intake works at 
the hydroelectric power plant, de- 
stroved by flood recently. The work 
is estimated to cost about $10,000. 


Wallace, Idaho.—Power plant of 
the Federal Mining & Smelting Com- 
pany near Upper Burke burned, caus- 
ing a loss of about $20,000. 


Raymond, Wash.—O. C. Fenalson, 
Portland, Ore., has taken over the 
plant of the Pacific Wood Package 
Co., and will make important changes 
in the plant, including the insta!la- 
tion of considerable new equipment. 


Seattle. Wash.—A warehouse, 220x 
56 ít. will be constructed by Stone 
& Webster, Stuart building, as a cost 
of $15,000, for storing the machinery 
and equipment owned by the Puget 
Sound Traction, Light & Power Co., 
not taken over when the city pur- 
chased the street car system. The 
roof of the building will be sup- 
ported by heavy-timbered trusses. 


Seattle, Wash.—The city will make 
extensive additions to light and pow- 
er system; $750,000 in bonds will be 
available for the purpose. 


Seattle, Wash.— Equipment for the 
trans-Siberian railroad, amounting to 
69,000 tons, is now being moved from 
Seattle to Vladivostok under ship- 
ping contracts lately awarded in New 
York. This equipment was pur- 
chased two years ago and has been 
held in Seattle during that period by 
reason of unsettled conditions. It 
comprises locomotives, rails, knock- 
down cars, and other material. It is 
reported here that this material is 
being shipped at a rate of $21 per ton. 


Seattle, Wash.—The city is to add 
extensively to its light and power 
system in the near future. New lines 
will be constructed for the purpose 
of street lighting and furnishing light 
and power to business and residence 
districts. A large part of the funds 
will be used to prepare for the addi- 
tional current coming from the Cedar 
river plant and the Skagit. The sub- 
station at Ballard will be equipped, 
also the industrial substation on Spo- 
kane street and tie-lines will be con- 
structed covering substations. The 
plan to be ultimately carried through 
is to bring the Cedar river current 
to the Spokane street substation on 
Spokane street instead of the sub- 
station at 7th avenue and Yesler Way 
which will become a distinct station 
with a lower voltage for the main bus- 
iness section. Proceeds from the sale of 
$750,000 utility bonds will be avail- 
able within a few days for this pur- 
pose. 
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Selah, Wash.—Pacific Power & 
Light Co., Portland, Ore., is arrang- 
ing for the construction of a 6600- 
volt, single-phase distributing system 
to serve a large block of ranch prop- 
erty to the east of this community. 


Spokane, Wash.—All the property 
rights and franchises of the Spokane 
Heat, Light & Power Co. once valued 
at more than $2,000,000 will be sold 
at the plant on April 21. 


Wenatchee, Wash.—W. L. Chrys- 
ler, of Wilbur, has bought out the 
Root Electric Co., formerly owned 
by Jose & Downey, and will conduct 
the business in the future. 


Yakima, Wash.—N. C. Richards, 
president of the Yakima Valley 
Transportation Co., Yakima, Wash., 
has filed with the public service com- 
mission an amended schedule of 
street car fares for the city passen- 
ger lines, providing for a 10-cent 
fare, with the possibility of buying 
tickets for 8 cents and a school chil- 
dren’s rate of 4 cents. This is prac- 
tically 100% of increase over the 
rates now charged. F. D.. Ridley, 
accountant for the public service 
commission submitted figures to show 
that the company had a deficit on its 
lines of $32,927 last year. He pro- 
posed that the city take over the 
lines and operate them; but the city 
commission declined to do this. 


Marshfield, Ore.—Mountain States 
Power Co., Marshfield division, has 
closed a contract with the Johnson 
Lumber Co. at Coquille, Ore., for 150 
hp. in motors. This is in addition to 
the present power installation of the 
company which’ expects to install ad- 
ditional motors in the near future. 


North Bend, Ore.— Mountain States 
Power Co. is considering plans for 
the remova! of its power plant from 
Marshfield to North Bend, with in- 
stallation of additional equipment at 
the new location to provide for in- 
crease in generating capacity. 


Fresno, Cal.—A power plant for 
works operation will be erected by 
the California Packing Corp. in con- 
nection with its local packing plant. 
Electric motors and mechanical equip- 
ment will also be installed in differ- 
ent departments of the plant for op- 
eration. The entire plant is estimated 
to cost about $200,000. 


Hermosa Beach, Cal.—Electrically. 
operated pumping machinery and aux- 
iliary equipment will be required for 
the proposed new municipal water- 
works system, now being planned by 
the board of city trustees. The plant 
is estimated to cost about $100,000. 
Benjamin Brown is city clerk. 


Los Angeles, Cal.—A new electric 
generator department and electrical 
shop building will be erected at the 
motion picture plant of the Clune’s 
Production Co., 5350 Melrose avenue. 


Los Angeles, Cal.—The City Coun- 
cil has authorized the construction 
of an ornamental lighting system on 
Westmoreland place, between 7th 
street and Wilshire boulevard. 


Los Angeles, Cal.—F. E. Newbery 
Co. has been awarded a contract 
for electrical work, including special 
lighting, etc., at the establishment of 
the C-H. Baker Shoe Co., 451 South 
Broadway. 
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INCORPORATIONS 


Houston, Texas.—Houston-Guade- 
loupe Water Power Co. has been 
chartered with $200,000 capital stock 
by H. A. Halverton, F. T. Beadle, C. 
H. Kolbe and others. 


Vinton, Ia.—First Eden Light Co. 
has incorporated with a capital of 
$10,000. W. C. Kray, president. 


New York, N. Y.—Swiss Anode 
Corporation. Capital, $100,000. To 
engage in the manufacture of anodes. 
Incorporators: O. C. Martin, C. R. 
Dean and L. J. Auerbacher, 13 Park 


Row. 


New York, N. Y.—Girtanner Engi- 
neering Corporation. Capital, $50,000. 
To manufacture boiler house equip- 
ment, ash conveyors, and other 
equipment. Incorporators: F. A. Sal- 
mon, M. F. Carney and P. S. Lane, 
633 East 16th street. New York. 


Brooklyn, N. Y.—Farraday Electri- 
cal Corporation. Capital $20,000. To 
manufacture electrical specialties. In- 
corporators: L. Goldbaum, L. Snit- 
koff and B. P. Nussbaum, 2029 Surf 
avenue. 


New York, N. Y.—Own Flashlight 
Co. Capital, $10,000. To manufacture 
electric lamps, etc. Incorporators: 
M. J. and M. Frenan, and J. Rudges, 
1981 Prospect avenue. 


New York, N. Y.—Munier & Wolff, 
Inc. Capital, $20,000. To engage as 
electrical and heating engineers. In- 


corporators: L. L. Munier, R. A. and 
H. A. Wolff, 2 Rector street. 


New York, N. Y.—Perfect Refill- 
able Fuse, Inc. Capital, $50,000. To 
manufacture fuses, etc. Incorpora- 
tors: H. Vantwistern, W. F. Muller, 
and A. A. Sarafan, 140 Nassau street. 


Troutman, N. C.—Troutman Light 
& Power Co. Capital, $50,000. To 
operate a local light and power plant. 
Incorporators: J. W. Wright, Mason 
E. Brown, and J. B. Waugh. 


Philadelphia, Pa. — Pennsylvania 
Electric Arc Welding Co. Capital, 
$10,000. Incorporated under Dela- 
ware laws to operate in electric weld- 
ing. Incorporators: Clayton R. Plunk- 
ett, Albert Schroeder and George H. 
Beck, Philadelphia. 


NEW PUBLICATIONS 


Combustion Experiments with 
North Dakota Lignite.—.\ bulletin 


entitled, “Combustion Experiments 
With North Dakota Lignite.’ by 
Henry Kreisinger, C. E. Augus- 


tine and W. C. Harpster. has 
been issued by the Bureau of Mines, 
Department of the Interior. The Bu- 
reau of Mines is conducting an ex- 
tensive investigation of niethods of 
burning different fuels under power- 
plant boilers and in house-heating fur- 
naces, with a view to effecting im- 
provement of the methods or equip- 
ment, thus decreasing waste and pro- 


_ has 
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moting a more efficient utilization of 
fuel resources, and in this connection 
issued a number of bulletins. 
This paper gives the results of com- 
bustion tests of North Dakota lig- 
nite burned in two forms—natural 
lignite as it comes from the mine and 
the carbonized residue from gas re- 
torts. The tests were made by burn- 
ing the fuels at various rates in ex- 
perimental furnaces and by studying 
the processes of combustion. The 
information thus obtained was used 
in determining some of the general 
principles on which a successful fur- 
nace can be developed for use under 
power plant boilers and for house- 
heating apparatus. The bulletin is 
profusely illustrated with diagrams, 
charts, etc., and contains numerous 
tables, giving analyses of lignite. The 
price of this publication is 10 cents 
and copies may be obtained by ad- 
dressing the Superintendent of Docu- 
ments, Governinent Printing Office, 
Washington, D. C. 


Combustion and Flue Gas Analysis. 
—A very interesting and helpful pub- 
lication for the'power plant operator, 
engineers and others, entitled, “Com- 
bustion and Flue Gas Analysis,” is 
being distributed by the Bureau of 
Mines, Department of the Interior. 
This is a reprint of Engineering Bul- 
letin No. 4, prepared by the United 
States Fuel Administration in collab- 
oration with the Bureau of Mines, and 
is based on an article by Joseph W. 
Hays, combustion engineer. Itis 
pointed out in this bulletin that from 
25,000,000 to 50,000,000 tons of coal 
a year may be saved by the improved 
operation of industrial power plants 
without changing their present equip- 
ment, and without increasing their 
manufacturing output. The author 
discusses at some length the various 
phases of combustion and flue gas 
analysis and explains how the saving 
of fuel may be most effectively per- 
formed. Copies of this publication 
may he procured from the Superin- 
tendent of Documents, Government 
Printing Office. Washington, D. C., at 
5 cents per copy. 


Saving Steam in Industrial Heat- 
ing Systems.—The Bureau of Mines, 
Department of the Interior, has is- 
sued Technical Paper 221 entitled 
“Saving Steam in Industrial Heating 
Systems.” This is a reprint of engi- 
neering bulletin No. 6 prepared by 
the United States Fuel Administra- 
tion in collaboration with the Bureau 
of Mines. A source of easily pre- 
ventable loss incurred by many fac- 
tories is that of the use of live steam 
for heating and for other purposes 
where exhaust steam would be at 
least as satistactory. The manner in 
which the exhaust-steam problem is 
handled constitutes the great single 
determining factor in the economy of 
a steam plant. This bulletin calls at- 
tention to some faults of design and 
operation which lead to such an un- 
economical use of live steam and de- 
scribes the means for correcting 
them. The price of this vublication 
is 5 cents, and copies may be ob- 
tained by addressing the Superin- 
tendent of Documents. Government 
Printing Office, Washington, D. C. 


Boiler Water Treatment.—The Bu- 
reau of Mines, Department of tie 
Interior, has issued Vechnical Paper 
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“received at Newark. N. J... 
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218, entitled “Boiler Water Treat 
ment.” This is a reprint of Engi- 
neering Bulletin No. 3, prepared by 
the United States Fuel Administra. 
tion in collaboration with the Bureau 
of Mines. It discusses the nature and 
origin of scale formers in_ boiler 
water, dissolved matter which forms 
scale, the effect of scale, means oi 
removing “scale formers” from water. 
and shows how a notable reduction 
in factory heat losses may be effected 
through the substitution of “softened” 
for “hard” boiler water. 


PROPOSALS | 


Exhaust Blower.—Bids will be re- 
ceived by the county commissioners 
until May 5, 10 a. m.. for an electric 
exhaust blower in the basement oi 
the county-city building, Seattle, 
Wash. Plans may be examined at 
the office of the county commission- 
ers. 


Electric Light Outfit— Bids will be 
received by the Superintendent of 
Lighthouses, Portland, Ore., until 
April 21, for one three-kw., 110-volt 
electric lighting outfit complete, con- 
sisting of internal combustion engine. 
generator, storage batteries, switches, 
etc. Specification 5649. 


Motors and Parts.—Bids will be re- 
ceived by the Lighthouse Superin- 
tendent, Tompkinsville, N. Y., until 
April 23, for furnishing motors and 
parts for converting Niles bending 
rolls from belt to motor drive. 


Electric Light Plant.—Bids will be 
received at Newkirk, Okla. about 
May 20 for rebuilding electric light 
and waterworks plants. This work 
involves 22,000 ft. 4-6 in. c. i. pipe, two 
40-hp. motors and three 165-hp. oil 


engines. Cost about $170,000. H. G. 
Olinsted, city engineer. 
Low-Voltage Systems.—Bids will 


be opened in the office of the Super- 
vising Architect, Treasury Depart- 
ment, Washington, D. C., at 3. p. m.. 
May 9, for a clock, fire-alarm, watch- 
man’s clock and low-voltage feeder 
systems in the Arlington building. 
Washington, D. C.. in accordance with 
drawings and specifications, copies oi 
which may be had at the above office 
in the discretion of the Supervisinc 
Architect, James A. Wetmore, Acting 
Supervising Architect. 


Incandescent Lamps.—Bids will be 
April 2. 
for one year’s supply of incandescent 
lamps at the several county institu- 
tions and buildings, in accordance 
with the specifications and form oi 
proposal which will be furnished te 
bidders. Address George C. Bergen. 
purchasing agent, 


Electric Exhaust Blower.— Bids will 
he received by county commissioners. 
Seattle, Wash.. until May 5 at 10 a.m. 
for the installation of an electric ex- 
haust blower. Plans are on tile in the 
office of county commissioners. 


Generator.— Bids will be received 
until 10 a. m.. April 24. by the War 
Department, U. S. Soldiers’ Home. 
Washington, D. C., for furnishing a 
500-k w generator. 


April 19, 1919. 
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AMULET RAT 


Philip K. Condict Vice-President of International Western 


Electric—F. B. Jewett Awarded Service Medal—Changes 


CHARLES R. EMERSON, formerly 
manager of the Boston and Philadelphia 
othce of the Foster Engineering Co., 
manufacturer of automatic valve special- 
ties, is now general sales manager of the 
company, 


L. E. StrotTHMAN, manager of 
the pumping engine and steam turbine 
departments, Allis-Chalmers Manufac- 
turing Co., Milwaukee, Wis., has been 
appointed to represent the American 
Society of Mechanical Engineers on the 
National Industrial Conference Board. 


Duncan G. SINCLAIR, who was 
turmerly chief assistant engineer of the 
Pittsburgh Railway Co. and the Du- 
quesne Light Co., Pittsburgh, has ac- 
cepted the appointment of New York 


manager for the Pitting Piping & Equip- ` 


ment Co., Pittsburgh, which has estab- 
lished an office in the St. Paul building, 
220 Broadway, New York. 


J. D. Mooney, who was recently 
discharged from the army after having 
served overseas as a captain with the 
Ath Ammunition Train, &4th Division, 
has become connected with the General 


Motors Corporation, New York. In. 


this capacity he will make a study, both 
in this country and abroad, of certain 
phases of the company’s export busi- 
ness. Prior to joining the army in 1917 
Mr. Mooney was manager of the indus- 
trial division of the Hyatt Roller Bear- 
ing Co. 


_C. R. Young has resigned his posi- 
tion as sales manager of the Pacific 
Power & Light Co., Portland, Ore., to 
become associated with the securities 
selling department of the Electric Bond 
& Share Co., New York. Mr. Young 
joined the Portland company about eight 
years ago and for the past three years 
has been sales manager. During that 
time he had charge of all the company’s 
sales campaigns, including the sale of 
preterred stock to the company’s cus- 
tomers. 


Dr. FRANK B. JEWETT, chief en- 
gineer of the Western Electric Co. and 
late lieutenant-colonel in the Signal 
Corps, U. S. A., has been awarded the 
Distinguished Service Medal. The pres- 
entation took place at Washington, D. 
C., on April 5. The official citation 
follows: “By direction of the Presi- 
dent and under the provision of the 
Act of Congress approved July 9, 1918, 
the Distinguished Service Medal is 
awarded to the following officers and 
civilians for exceptionally meritorious 
and conspicuous service: Frank B. 
Tewett, late lieutenant-colonel, Signal 
Corps, for exceptionally meritorious 
and conspicuous service in connection 
with the development of the radio tele- 
phone and the development and produc- 
tion of other technical apparatus for 
the Army.” Dr. Jewett, shortly after 
the United States entered the war, re- 
ceived a commission as major in the 
Signal Officers’ Reserve Corps. His 


promotion to the rank of lieutenant- 
colonel followed in the early part of 
191, 


B. A. WAGNER, manager of the 
Electric Agencies Co., Ine., recently se- 
cured the Pacitic Coast agencies for the 
Collyer Insulated Wire Co., manufac- 
turer of rubber-covered and weather- 
proof wire, and the Tubular Woven 
Fabric Co., manufacturer of ‘“Dura- 
duct.” 


Frank E. Boun has been named 
general manager of the Home Telephone 
& Telegraph Co. to succeed William E. 
Moellering. Mr. Bohn has been assist- 
ant general manager for the past several 
years. Mr. Moellering has been serving 
as general manager in addition to his 
duties as president: 


FraxK E. Watts, of Frank E. 
Watts. Inc., sailed from New York on 
April 5 for London. He will remain 
abroad for three months covering all 
the major countries and establishing 
agents for his new electrical export as- 
sociation, also collecting samples of ma- 
terials that are needed in turopean 
countries. 


James Posey, who has been en- 
gaged in Government work, has re- 
opened his engineering office at 025 Fi- 
delity building, Baltimore. While work- 
ing for the. Government Mr. Posey de- 
signed and superintended the installation 
of heating, power plants, etc.; he also 
superintended the installation of the 
high-tension electrical distributions for 
the Bartlett-Hayward Co., Baltimore, 
and the Svmington-Anderson Forge Co.. 
Rochester. He has associated with him 


` George W. Gail, Jr., who has been afhl- 


iated with the Bethlehem Steel Co. at 
Sparrow Point, Md., and the Curtiss 
Aeroplane Co., Buffalo. 


Puittr K. Conptict, who until 
recently was in Government service, 
has been elected vice-president of the 
International Western Electric Co., Inc. 
In the early summer of 1917 Mr. Con- 
dict gave up his work as foreign sales 
manager for the company to take charge 
of the New York office of the War 
Trade Board, after a short stay with 
the Department of Commerce. In De- 
cember, 1917, he received a commission 
as major in the Quartermasters’ Corps, 
U. S. A., serving in that capacity until 
July, 1918. He was then detailed to 
the Signal Corps with the same rank 
and served in France until January. 


BENJAMIN STALKER READ, of 
St. Louis, Mo., has been elected presi- 
dent of the Mountain States Telephone 
& Telegraph Co., with headquarters at 
Denver, Colo. In this new position he 
will succeed the late E. B. Field, Sr. 
Mr. Read has been manager of the Bell 
Telephone system in Missouri since 1912, 
with offices in St. Louis. For the last 
two years he has been operating vice- 
president of that organization in „the 


southwestern division. Prior to going 
to St. Louis he acted as general man- 
aver of the telephone exchanges at 
Owensboro, Ky. Chattanooga, Tenn., 
Louisville, Ky., and New Orleans, La. 


A. B. Erias has been appointed 
second vice-president of the Southwest- 
ern Bell Telephone Co. to succeed B. 
S. Read, who resigned to become presi- 
dent of the Mountain States Telephone 
& Telegraph Co., with headquarters at 
Denver, Colo. Mr. Elias has been gen- 
eral manager of the Bell system in Tex- 
as since July, 1917. In his new position 
he will have charge of the operation of 
the company’s system in Missouri, Kan- 
sas, Arkansas, Oklahoma and Texas. 


Obituary. 


Davip Swank, builder of the 
Seattle & Rainier Valley railway and a 
part of the Seattle-Everett interurban, 
both electric traction lines, died in 
Seattle, April 3, at the age of 71. Born 
in Sandusky, Ohio, in 1848, he enlisted 
in the Union army at the age of 14, 
serving three years during the Civil war. 
Three of his sons served in the recent 
world war, one having been killed in 
action in France. 


BurRNETT C. KENYON, formerly 
president of the Diehl Manufacturing 
Co. and during the past two years pur- 
chasing agent for the Crocker-Wheeler 
Co., died suddenly from pneumonia at 
his home in East Orange, N. J., on April 
> at the age of 54 vears. Mr. Kenyon 
had been associated with the electrical 
manufacturing industry for many years. 
He grew up in the Diehl company from 
salesman, through general managership 
to president. Before being employed 
with the Diehl company he was asso- 
ciated with the New York Electrical 
Equipment Co. Mr. Kenyon resigned 
from the presidency of the Diehl Man- 
ufacturing Co. about four years ago and 
after taking a long and well-deserved 
rest, he again entered business, becom- 
ing associated with the Crocker-Wheeler 
Co. 


ANTOINE B. Dr Pont, street 
railway cxpert, inventor, and engineer, 
died of pneumonia in Cleveland, Ohio, 
on April 11 from the effects of influenza. 
Mr. Du Pont, who was a brother of T. 
Coleman Du Pont, of New York, and 
of E. M. Du Pont, president of the 
street railway system of Johnstown, Pa., 
was the first manager of the Cleveland 
street railway system under the three 
cent fare plan of the late Mayor Tom 
L. Johnson. Mr. Du Pont was born at 
Louisville, on April 26, 1865, and was 
educated at Rensselaer Polytechnic In- 
stitute. After leaving school, he en- 
gaged in mining engineering, but even- 
tually engaged in street railway work. 
He was associated with Tom L. John- 
son in the management of street rail- 
wavs An» Brooklyn. Louisville, Detroit, 
St. Louis, and Cleveland. 
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Going Value of Public Utilities. 


In an address delivered before the 
Maine Society of Civil Engineers, Wil- 
liam B. Skelton discussed the principles 
adopted by the Maine Public Utilities 
Commission for valuation for rate mak- 
ing. Regarding ‘‘going values” he said: 

“We have defined going value as ‘an 
addition to physical value which is made 
to compensate a utility for losses during 
the development stage. By losses is 
meant that amount which the enterprise 
fails to pay expehses, and a fair return 
on the money invested.’ 

“Right here let me explain why i use 
the words ‘money invested’ instead of 
‘fair value,’ or ‘present value,’ as a basis 
of fair return. It is because we regard 
going value as a matter of grace which 
should be allowed only to compensate for 
actual losses. It is no part of the pnysical 
cost of the property; it should be com- 
puted with great care; it is strictly an in- 
terest proposition, as we regard it. 

“You will observe that I have spoken 
of 6% as a normal interest rate. The 
utility is entitled, if it can, to earn more 
than the normal interest rate on bor- 
rowed money. It is entitled to something 
for the risk of the undertaking and the 
care and attention required to make it a 
success. Money so invested is entitled 
to a maximum revenue greater than its 
owner would receive if he loaned it to 
another or invested it in securities and 
avoided the hazard and the annoyance of 
personal care of it. But we have felt 
that he must take that extra risk and 
pains during the development period, and 
have computed the going value allowance 
only at such rate as he could hire the 
money for. 

“If at any time of the investigation it 
appears that the utility has, since the 
early losses were sustained, earned more 
than a fair maximum rate of return, such 
excess is deducted from the sum of the 
early losses, because it already has been 
made up by the public and need not then 
be capitalized. 

“Deficits continued indefinitely,’ we 
have ruled, ‘will not be permitted to be 
capitalized as going value. Such a prac- 
tice would put too great a burden upon 
later customers of the utility, they would 
have to bear too much of the expense 
which was incurred in the service of those 
other years, or incurred before the invest- 
ment was justifiable. When a utility once 
has reached a self-sustaining stage, the 
right to capitalize its deficits should cease, 
even though they be again suffered. This 
allowance is made for the expense of 
putting it on an earning basis; not for 
keeping it there.’ 

‘‘Manifestly, the determination of the 
length of the development period over 
which such losses shall be capitalized 
must often be arbitrary. The most I can 
do is to state the general rule. 

“You will have suspected what I have 
already said that we follow the historical 
method in fixing the allowance for going 
value. Volumes have been written in ad- 
vocacy of different methods, and we have 
had elaborately constructed curves pre- 
sented to us and able arguments in sup- 
port of other systems. We have not yet 
been convinced that the historical method 
is not the preferable one. It puts upon 
the utility a difficult burden where ac- 
curate bookkeeping has not been in vogue 
but the corporations ought to keep full 
and correct accounts.” 


F 
Minneapolis Company to Retire 


Bonds. 


The Old Colony Trust Co., trustee, is 
advertising for tenders of the Minne- 
apolis General Electric Co.'s 5% 30-year 
gold mortgage bonds, due Dec. 1, 1934, to 
absorb the sum of $75,616 in the sinking 
fund. Tenders will be received by the 
trustee at 17 Court street, Boston, until 
noon, April 21. 


Lawrence Transmission Co., 
Potsdam, N. Y., a subsidiary of the 
Aluminum Co. of America, Pittsburgh, 
has increased its capital from $525,000 to 
$2,000,000 to provide for proposed exten- 
sions in its electric system. F. A. 
Stoughton is president of the company. 


Manufacturing Increases 
Capital Stock. 


At a meeting of the stockholders of the 
Hawkeye Manufacturing Co. held recent- 
ly, it was voted to increase the capital 
stock from $10,000 to $25,000, to provide 
for increasing the capacity of its plant 
to meet the growing need of its product. 
Officers elected are as follows: <A. L. 
Cihok, president; John Reese, vice-pres- 
ident: and L. C. Burnett, secretary and 
treasurer, 


Middle West Utilities Bond Issue. 


A. B. Leach & Co., Inc., has purchased 
$500,000 five-year 7% convertible gold 
notes of the Middle West Utilities Co. and 
is offering them at 97 and interest, the 
yield upon the investment for five years 
being practically 7.75%. These notes are 
the obligation of one of the most stable 
and successful public utility companies in 
the country, and are secured by and are 
convertible into stocks of the important 
subsidiary companies. They are issued 
in coupon form, registrable as to prin- 
cipal only, in interchangeable denomina- 
tions of $1000, $500 and $100. The pro- 
ceeds of this issue will be used to re- 
imburse the company for expenditures 
made and to be made in the development 
of its subsidiary companies as well as 
tor such construction work as is neces- 
gary to secure economies in operation. 


Hawkeye 


Westinghouse Sells British Holdings. 


The Westinghouse Electric & Manu- 
facturing Co. has practically completed 
plans for the sale of its British holdings. 
The sale was arranged by General Guy k. 
Tripp, chairman of the board; Charles A. 
Terry, vice-president, and several other 
oificers of the Westinghouse company, 
who returned from Europe recently. The 
arrangements, it is said, call for a cash 
payment to the Westinghouse company 
for the British holdings, but no amount 
has been named. It is understood that 
the consideration is something in the 
neighborhood of $7,000,000. 

There are several legal details in con- 
nection with the deal which remain to be 
straightened out, but these may be waived 
by the Westinghouse company if it is 
thought advisable. The plan also calls 
for a commercial alliance looking to the 
development of the export trade of the 
Westinghouse company. The British 
holdings of the Westinghouse Electric & 
Manufacturing Co. are securities of the 
Metropolitan Wagon, Carriage & Finance 
Corporation, Ltd., which were received by 
the Westinghouse company when it sold 
its interest in the British Westinghouse 
Electric & Manufacturing Co. 


Preservation of Public Utilities. 


The following paragraphs are quoted 
from an editorial under the caption, “This 
Is No Time to Treat Utilities Rough,’’ 
which appeared in the Union of Indian- 
apolis, Ind., April 4 

“The public has a tremendous stake in 
these public service companies. The im- 
pairment of their functions or their com- 
pulsory liquidation would work more 
havoc in this country than a financial 
panics But every human precaution has 

een taken against a monetary panic 
while, generally PRE no practical or 
considerate thought has been given to the 
preservation of the service companies 
without which the industrial and social 
and commercial life of this country could 
not be continued. 

“No other element of the body politic 
fs more interested in providing the public 
service companies with rates that will be 
compensatory than labor. Its interest is 
two-fold. It is concerned because it de- 
sires the permanence of the new wafe 
scales that have heen imposed upon those 
companies and labor Knows that those 
scales cannot be maintained unless the 
corporations are given rates that will per- 
mit them to be paid; labor fn all industry 
is concerned because it knows that ruin 
must follow the practice of imposing 
charges upon those companies that can- 
not be met with the existing income gen- 


erally; the rate must be sufficient to pre- 
serve the physical equipment of the com- 
panies so that they may continue to func- 
tion efficiently in the great work that 
must be performed in this country in 
getting rid of the debris of the war.” 


Idaho Power Shares Sold. 


The sheriff has sold under a suit of ex- 
ecution all the rights, title and interest in 
2877 shares of stock of the Idaho Power 
Co. and two notes aggregating $85,000 to 
satisfy a judgment for $10,551,525 ob- 
tained by the Bankers’ Trust Co. against 
the National Security Corp., a Virginia 
corporation with offices at 71 Broadway, 
New York. The judgment was obtained 
against the company in the Supreme 
Court and represents the amount due on 
an issue of debenture bonds made on 
July 1, 1914, by the National Security 
Corp. The sale realized $363,011. 


Cities Service Directors Re-elected. 


At the annual meeting of Cities Service 
Co., held April 8, in Dover, Del., all re- 
tiring directors were re-elected. 

The stockholders of the company ap- 
proved the increase in the authorized 
amount of preferred capital stock from 
$100,000,000 to $150,000,000. None of this 
stock is to be presently issued, but it 
will be held for future corporate require- 
ments of the company, including the con- 
version of $30,000,000 principal amount of 
7% convertible gold debentures now out- 
standing. 


Narragansett Electric Elects Officers. 


At the recent annual meeting of stock- 
holders of the Narragansett Electric Co.. 
Providence, R. I, the following officers 
were elected for the ensuing year: Pres- 
ident, Edwin A. Barrows; vice-president, 
William W. Douglas; secretary and treas- 
urer, Franklin L. Hall; assistant secre- 
tary, Jesse E. Gay; assistant treasurer. 
Leslie F. Mowry, and general manager. 
Arthur B. Lisle. 


Allis-Chalmers Profits Gain. 


For the year ended Dec. 31, 1918, the 
Allis-Chalmers Co. earned net profits of 
$1,625,866 after all charges, but before 
preferred dividends, according to the an- 
nual financial statement just issued. This 
compares with 34,010,480 for the previous 


_ year before preferred dividends. 


During the year 1918 there was declared 
on the preferred stock dividends amount- 
ing to $1,619,422, being the 7% regular 
and 3% on account of arrears. In 1917, 
$1,618,375 was paid. 

The charges against total Income in- 
cluding a provision of $4.540,000 for federal} 
taxes and general contingencies, and an 
item of $579,882 for a special amortiza- 
tion reserve to apply on buildings, ma- 
chinery and facilities installed by reason 
of war requirements. The income account 
compares as follows: 


1918. 1917. 
Sales billed ......... $35,031,233 $26,129,117 
Cost, including de- 
preciation and de- 
velopment expendi- 
tureS .....ceeeeeees 23,339,430 19,144,107 


Factory profit .....$11,691,803 $ 6,983,210 
Selling. publicity, ad- 
ministrative and 


general expenses... 2,220.166 1,906,264 
Manufacturing 
profit 5 ae siececee $ 9,471,636 $ 5,078,946 
Add—Other income: 
Interest, discounts, 
royalties, commis- 
sions, etc. ........ 283,112 229.844 
Total profit and in- 
come ....cee6. ...$ 9,754,748 $ 5,309,790 
Deduct: 
Preferred dividends.. ......... 1,618,375 
Federal taxes, gen- 
eral contingencies, 
special amortiza- 
tion ....sessess eee. 5,128,882 1,298,300 
Net profit) í.. A2.. $ 4,625,866 $ 2.392.115 
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The City Hall of San Francisco—Well Located, It Is Conspicuous From All Parts of the City, Lighting of the Observation Tower on 
Top of the Dome Rendering It Visible by Night. 


The Electrical Installation in San 
Francisco’s City Hall 


Extensive Conduit and Wiring System for Light, Power, 
Communication and Signaling—Some of the Special Features 


ORMING the main building in the new Civic 
Center of San Francisco, Cal., and one of the 
most monumental structures in the West is the 

famous City Hall of the Pacific Coast metropolis. It 
is splendidly located so as to be viewed from prac- 
tically all parts of the city. The building took a little 
over three years for its erection and cost about 
$3,600,000. 

It is rectangular in shape, 415 ft. by 287 ft. 6 in. 
in principal dimensions and go ft. from the basement 
floor to the ceiling of the upper story of main part of 
the building. The dome with its tower rises to 300 ft. 
above the adjoining street level. The frame is of 
steel, the floors of concrete, the exterior is of Cali- 
fornia Raymond granite backed with brick, and the 
interior largely of Bedford sandstone backed with 
tile. Aside from the dome, and the heavy stonework 
of the exterior walls and cornices, the steelwork and 


foundations are similar to the ordinary large office 
building. The fireproofing of the steel and the floor 
slabs is of brick concrete, which is said to be as - 
strong as and at the same time much lighter than rock 
-oncrete. i 

Steam for heating the City Hall, the Municipal 
Auditorium, the Public Library and the Emergency 
Hospital is furnished from a central heating plant 
serving these buildings in the Civic Center through 
an underground piping system. 

All electric light and power supply is purchased 
from the Pacific Gas & Electric Co. It is furnished 
as 115-230 volt direct current through underground 
three-wire cables running to the service board in the 
basement. 

The largest single contract for wiring and conduit 
work ever let on the Pacific Coast and one of the 
most interesting avas\the tontract for the installation 
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of the conduit and wiring in the San Francisco City 
Hall; it amounted to a total of about $80,000. The 
work done under this contract included the furnishing 
of all labor, materials, appliances, etc., required to 
install the entire wiring systems of the building which 
were necessary to make a complete working installa- 
tion with all outlets for power, light, clocks, bells, fire 
alarms, vault protection, telephones and other com- 
municating systems. 

The motor starters and controllers were furnished 
and delivered to the electrical contractor at the build- 


The Main Switchboard of the City Hall—Lighting Panels at 
Left, Main and Metering Panels in Middle and Power 
Panels at Right. 


ing, by the contractors furnishing the apparatus 
driven by the motors. The telephone terminal rack. 
the switchboard in the main private exchange and all 
department private branch exchange equipments were 
furnished and installed by the Pacific Telephone & 
Telegraph Co. 

CONDUIT SYSTEMS. 


All iron conduit installed was galvanized on the 
outside and the enameled on the inside. The conduit 
for the main service feeders from the service board 
to the main switchboard was bitumenized fiber conduit 
with an interior diameter of 3% in. and walls that 
were not less than 7/16 in. thick. Each length of fiber 
duct was required to be capable of meeting the follow- 
ing rigid tests: The walls to withstand 5000 volts alter- 
nating current with terminals placed against the inside 
and directly opposite outside surfaces, it had to be 
practically impervious to moisture, and capable of 
standing a pressure of 100 Ib. applied on the exterior 
surface without crushing or fracturing. 

All conduits, except in a few places such as the 
unfinished attic and basement, were run concealed in 
the walls, partitions or floors of the building. All 
conduit runs were installed so as to avoid steam and 
hot-water pipes, not less than 12 1n. clearance space 
being left, except at crossings. All joints in conduit 
were made with standard couplings, no running 
threads were used. Where such a device would ordi- 
narily be necessary, right and left couplings or Erick- 
son couplings were used. All conduit ends were kept 
corked and dry during construction, using Woolf 
conduit plugs. 

Exposed runs of conduit in the ground floor were 
installed parallel to the building partitions properly 
grouped. Groups of concealed feeder conduits and 
all groups of exposed conduits were supported on 
racks made entirely of conduit and fittings, securely 
anchored to the concrete floor slabs. Exposed runs 
of single conduit were hung with pipe straps and ex- 
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pansion bolts. Changes in direction were made with 
easy sweeps, the conduits where grouped forming con- 
centric curves. Vertical runs of conduit were sup- 
ported at each floor level by substantial pipe clamps. 

The fiber conduit under the basement floor was 
installed in the following manner. A layer of con- 
crete 4 in. thick and 8 in. wider than the combined 
width of all the conduits to be laid side by side was 
installed in the bottom of the trench. The conduits 
were laid on this and the space between them filled 
with cement grout mixed in the proportion of one part 
cement and two parts sand, and the top of the conduits 
covered with concrete up to the level of the bottom 
of the floor slab. All conduit was laid at such a depth 
which gave not less than 4 in. of concrete between 
the top of the conduit and the bottom of the floor 
slab. All concrete was mixed in the proportions of 
I part cement, 2'% parts sand and 5 parts of crushed 
rock. All joints were made up with hot asphaltum. 
All bends in these conduits have as long a radius as 
the building construction would permit and the joints 
were made in the same manner as the joints in the 
straight runs. These conduits ran between the service 
cutout cabinet and the bottom pull box of the main 
switchboard. 

LIGHT AND POWER WIRING. 


The system for lighting consists of three-wire 
110-220-volt feeders and two-wire r10-volt branch 
lighting circuits from the panelboards. The system 
for power is two-wire 220-volt direct current. 

All main service feeders from the service cutout 
cabinet to the main switchboard are three-conductor 
lead-covered cables. The light and power feeders 
under the floor slab are multi-conductor lead-covered 


cables from the main switchboard to the pull boxes 


at the ceiling, where they are changed to braided 
cables. 

All wire No. 10 and smaller is duplex. All wires 
No. 6 and larger are stranded. All wire smaller than 
No. o for the light and power wiring is double-braid 
rubber-covered. All cables No. o and larger are in- 
sulated with varnished cambric. 

The neutral conductors of all three-wire circuits 
are of the same size as the outside conductors. Light- 
ing circuits are so connected on the opposite sides of 
the system that the load will balance within 10% with 
all lamps burning. 

Each feeder from the main switchboard to a panel- 
board or motor control board was run in a separate 
conduit. Not more than two n circuits from 
any board were run in one line of conduit, except the 
control circuits of remote-control switches which fre- 
quently were grouped in one conduit. 

The cables of all feeders to all boards where there 
is a vertical feeder run of 15 ft. or more were fitted 
with porcelain clamps attached to the steel boxes or 
terminal fittings carrying the weight of the cables. In 
all cases there was left a small amount of slack be- 
tween the end of the conduit or clamp and the switch 
or busbar studs. 

Dossert connectors were used for joints and taps 
on wires and cables No. 4 and larger. Joints in 
smaller wires than No. 4 were of the Western 
Union type. 

All branch circuits at all outlets and all feeders 
and mains in pull boxes and panelboard cabinets were 
tagged with linen tags wired in place and marked 
with the number of the circuit in ink. 

A one-piece steel knockout outlet box was installed 
at each light, outlet, push-button switch, receptacle or 
other outlet, except in special Cases. In no case were 
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these boxes less than 4 in. square or 4 in. in diameter, 
except those of door switches. All boxes were 
securely fastened in position, those in furred spaces 
being secured to a 34-in. channel long enough to cross 
two furring channels to which they were wired. A 
34-in. channel was bolted to the outlet box. All boxes 
were carefully secured in the concrete forms so as to 
prevent their being displaced during the pouring of 
the concrete or other subsequent work. Unused out- 
lets were closed with knockouts well secured in place 
before the box was covered in. 

3oxes at the outlets for fixtures containing 4 lights 
or less have a malleable-iron threaded fixture stud 
secured to the box with 4 bolts. Boxes at outlets 
for fixtures containing more than 4 but less than 10 
lights have fixture hangers made of !%4-1n. standard 
galvanized-iron pipe, and those for fixtures containing 
more than 10 lights have a hanger made of 34-in. 
standard galvanized pipe. These were all securely 
anchored into the concrege of the floor slab. 

For all floor outlet boxes, including those for 
future furniture connection, the electrical contractor 
furnished and installed cast-iron outlet boxes with 
polished brass top plate, bell cone and abandoning 
cover. Each floor box on a lighting circuit for imme- 
diate connection to furniture was equipped with a 
Hart & Hegeman receptacle complete with plug. All 
boxes not connected for immediate use were closed 
with the abandoning cover, and the insertion plug and 
bell cone for each delivered by the contractor to the 
building superintendent. 

Standard pull boxes were made of No. 12 gage 
galvanized iron with 1 by 1 by %-in. angles riveted 
to all corners. The pull boxes were securely anchored 
to the building construction with Star expansion bolts. 
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In combination boxes, separate compartments were 
provided for light, power, telephone and low-tension 
conductors. In boxes in which the conductors make 
a change in direction, and in those where the sag of 
the conductors would bring them together, insulating 
tubes were provided for keeping the conductors prop- 
erly spaced. 


PANELRBOARDS AND SWITCHBOARDS. 


The panelboards were installed in galvanized steel 
cabinets of No. 12 gage with a galvanized-iron angle 
riveted to each corner of the box and to the front edge 
of the cabinet for holding the cover of the wire gutter. 
Each cabinet is of the size required by the board and 
surrounding wire gutter, and deep enough to allow 
the door to be closed when the main line switch is 
open. None of the wire gutters in panelboxes is less 
than 4 in. wide and where required for the installation 
of large feeders is of such greater width as necessary. 
The wire gutters of each cabinet are covered with 
a No. 12 gage iron trim held in place with machine 
screws with countersunk heads. 

All panelboard cabinets are bolted to a frame of 
angles securely anchored to the concrete slab with 
expansion bolts. Cabinets were set deep enough into 
the wall to allow a full size wood door to be placed 
over them. In all cases they were set in place before 
the conduits were connected. 

All switches controlling ceiling or wall lights, base 
and floor receptacles, except those on panelboards and 
door switches, and in a few special places, are flush 
push-button switches of the removable-mechanism 
type and at least 10 amperes rating or more. The 
automatic door switches are of the “light on with door 
open” type, except those for telephone booths, which 
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Council Chamber of the Board of Supervisors, Showing Six of the Elaborate Candelabra ixtures. 
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are the “light off with door open” type. All base 
receptacles are of 10 amperes capacity. 

The panelboards and the linings are made of the 
best quality of slate, finished smooth, stained black, 
oiled and rubbed. The linings are slotted for the 
passage of wires, the slots being spaced so that the 
wires will run from the terminals at right angles to 
the face of the linings. The buses and switches are 
mounted on the front of the board. All bolts having 
nuts on the face of the board have an oblong slotted 
head, to prevent turning in the composition filling the 
holes on the back of the panel. 

In the panelboards the corridor and night buses are 
separated from the general lighting. For each panel- 
board in large rooms and offices, where the lighting 
outlets are controlled directly from the panelboards, 
a 1/16-in.-scale drawing showing all outlets controlled 
by the branch switches was provided by the electrical 


Lighting Fixtures in Gallery on Second Fioor of Rotunda— 
Master Clock Can Be Seen Through Opening at Right. 


contractor and properly numbered. White prints of 
these drawings are mounted behind clear glass in a 
polished copper frame screwed to the inside of the 
cabinet door. 

All switchboards were set up complete in every 
detail by the electrical contractor, and all connec- 
tions made ready for service. These boards were built 
of the best quality of slate. Each panel has a %-in. 
bevel on all sides. The weight of all panels is carried 
on the base channels or bottom angle of the frame and 
not on the bolts fastening the panels to the frame- 
work. 

The knife switches used were made of the best 
standard construction. The studs of back-connected 
switches were extended to connect directly to the bus- 
bars to avoid offsets in the latter. 

All conductors back of the board, except those of 
the outgoing feeders, are of bare hard-drawn copper 
of not less than 97% conductivity and of the size re- 
quired to limit the current density to 800 amp. per 
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sq. in., based on the total capacity of the fuses con- 
nected to them; where buses larger than 0.75 sq. in. 
are required, they are laminated and fitted with copper 
spacers clamped in place. No bars thicker than %-in. 
were used. Contact surfaces between buses, switch 
studs, cable connecting lugs, etc., were surfaced and 
proportioned for a current density of 150 amp. per 
sq. in. of single contact area. 

All main busbars are supported on cast-iron 
brackets bolted to the framework and insulated with 
slate or porcelain blocks with clamping screws. All 
busbars are run either vertically or horizontally only. 
All cables terminating at switchboards are fitted with 
Dossert lugs, and where more than one cable is at- 
tached to one stud. each cable is fitted with a separate 
lug. The lugs are attached to the studs by being 
clamped between flanged nuts. 

The conductors of a feeder, from the pull box or 
conduit to the switch studs, are laced together with 
hard twisted cotton cord laid up close, except that all 
cables leading to a vertical row of switches on any 
board are brought out of the pull box together, laced 
into one cable laid up close and neatly fanned out 
opposite their respective switch studs. All such con- 
ductors are run close to the back of the panels, be- 
tween them and the busbars. 

Copper nameplates are placed at each switch on 
all boards, giving, in 14-in. block letters, the name of 
the circuit controlled and the proper size fuse to use, 
and also at each motor controller the name of the 
apparatus it controls. 

The main switchboard has 13 panels in use and is 
divided into two sections, one for hghting and the 
other for power. One panel carries the meters, one 
the lighting, and another the power breakers; there 
are six lighting feeder panels and 4 power feeder 
panels. The panels are 2 in. thick with 2-in. sub- 
panels and the space above the board filled with sheet 
steel, painted dull black. One blank panel is provided 
for future battery-charging apparatus. 

The frame of the main board consists of 2 by 3 bv 
14-in. angles placed vertically behind each joint and 
bolted at the bottom to a 6-in. channel anchored and 
grouted to the floor and set perfectly level. The 
angles are secured to the channel by angle brackets 
bolted to the vertical angles and anchored to the chan- 
nel with 14-in. tap bolts. The tops of the angles are 
connected to a 2 by 3g-in. bar with angle brackets. 
The vertical angles are anchored to the first-floor slab 
with 2 by 2 by -in. angles. 

Pull boxes are installed behind the board near the 
floor and at the top. These are of the same length 
as the board and are securely fastened to the con- 
crete floor slab and to the switchboard frame. The 
bottom of the ceiling box and the top of the floor box 
are drilled to templet so that the conductors from all 
vertical rows of switches on the board will leave the 
boxes directly over or under the switch studs. These 
outlets are fitted with bushings held in place with lock- 
nuts. After the conduits were installed and connected 
these boxes were painted with two coats of water- 
proof paint. 

The power section of the board has one set of 
three-wire buses and one set of two-wire buses, each 
fed through a circuit-breaker. The lighting section 
has three sets of three-wire. buses fed through three 
circuit breakers. All breakers are General Electric 
back-connected carbon-break overload type. 

The service cutout board is made of 1%-in. slate. 
on the front of which are mounted the necessary cop- 
per busbars) andcseryice !switches which connect the 
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service cables from the street mains to the feeder 
cables to the main switchboard. The power and light- 
ing services are each fitted with open-link fuses to 
protect each conductor (except the neutral) of each 
cable. The fuses are mounted on a slate block and 
each fitted with slate barriers on each side so that 
re-fusing may be done with safety. This board is 
enclosed in a substantial steel cabinet fitted with a 
steel door. 

The wiring contractor constructed a fuse stock 
cabinet of I-in. pine of a sufficient size to contain all 
of the extra fuses. There is one compartment for 
each size of fuse. 


LIGHTING SYSTEM. 


The contractor furnished and installed all wiring, 
sockets, lamps, etc., for the temporary lighting of the 
ground floor and other portions of the building that 
was necessary during the construction of the building. 
The lump sum bid for all of the work included the 
furnishing of the temporary service for this lighting 
and maintaining it in serviceable condition without 
extra charge to the city. All sockets were fitted with 
heavy wire lamp guards. The city paid for the cur- 
rent used for the temporary lighting during the con- 
struction of the building. 

Numerous special lighting fixtures were provided 
in the more conspicuous portions of the building. Sev- 
eral of these are shown in the accompanying illustra- 
tions. On approaching the building one notes special 
ornamental standards with the upper part shaped like 
a bishop’s crook bearing an ornate lantern at the main 
entrances to the City Hall. Two of these are placed 
at the Van Ness avenue entrance and two at the Polk 
street entrance. Each of these lanterns contains a 
1000-watt frosted Mazda C lamp; these lamps as seen 
through the crystal panels of the lanterns give a digni- 
fied effect, harmonizing with the exterior of the 
building. 

The rotunda is lighted by four 13-light standards. 
Each standard is set off with cut crystal globes, each 
enclosing a frosted lamp which when lighted, coupled 
with the brackets in the upper corridors, illuminates 
the rotunda with a light that brings out the carving in 
the capitals of the columns and the detail of the ceil- 
ing. One of these standards is placed in each corner 
of the rotunda. The corridors on the main floor off 
of the rotunda are lighted by large bronze brackets, 
the weight of each one being over 40 lb.: each arm is 
surmounted by a clear cut stalactite inside of which is 
a frosted 100-watt Mazda lamp. The globes of the 
rotunda, first-floor and second-floor steps, and the 
globes of brackets of the rotunda galleries and the 
Council chamber vestibule are of heavy molded glass 
of special design. Facets and edges of this glass are 
sharpely cut and polished. All glass of these globes 
is at least %4-in. thick. The Supervisors’ or Council 
chamber is lighted by eight ornamental bronze candel- 
abra chandeliers. Each fixture has 16 40-watt round 
frosted lamps. These fixtures are shown in one of 
the large views. 

For lighting the ornamental concave surface of the 
dome special cove lighting was provided with three 
tvpes of reflectors. Type A reflectors were placed in 
the first cove. The reflecting surface was made up 
of segments of mirrored ripple glass. The backing 
and ends of each reflector were made of special tin 
plate, reinforced with a roll along each edge and with 
all joints soldered. The reflectors were supported on 
stands, with thumbscrews for angular adjustment. An 
outlet box was provided in the center of the back of 
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each reflector with a double porcelain receptacle. This 
was connected to an outlet box set in the back of the 
cove. Types B and C reflectors were twice the length 
of type A, and fitted with adjustable hangers for sus- 
pension on the diagonal section of the dome. All 
three types of reflectors were trimmed with 40-watt 
Mazda lamps. Careful adjustments in the position 
of these reflectors was required to secure the desired 
even distribution of the light over the inner surface 
of the dome.. A 1000-watt Mazda lamp was placed in 
the observation tower on top of the dome, making this 
visible from nearly all parts of the city. 

For the fixtures on the backs of the columns on 
the colonnade gallery the wiring contractor set a wire 
trough 1 in. by 1% in. running the entire height of 
the column. In this trough there were set 70 angle 
sockets spaced uniformly along its length, and wired 
on alternate circuits. Over the face of the lamp 
trough, which was left by the contractor building the 
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One of the Special Lighting Fixtures on Main Floor of the 
Rotunda. l 


columns, the wiring contractor furnished and in- 
stalled glass color screens in sections. The wiring 
contractor furnished and installed 16 conduit arms, 
securely stayed to the dome structure and equipped 
with mogul lamp sockets for 750-watt lamps. 

All outlets on circuits lighting the spiral stairway 
to the top of the dome were standard outlet boxes 
with brass covers fitted with standard lamp re- 
ceptacles. 

For the outlets on the main roof no outside box 
was installed, but the conduit was extended 12 in. 
above the roof, fitted with a long radius return bend, 
the ends of the wire taped, fastened in position, and 
the open end of the bend taped over and painted with 
two coats of waterproof paint. Where the conduits 
passed through the roof, they were flashed with 16-oz. 
soft copper extending 8 in. all around the conduit and 
making a water-tight joint with the roofing. The 
flashing extended up thè pipes approximately 9 in. 
and was couriterflashed—Wwith a Koz. copper skirt 
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fastened to the conduit, making a water-tight joint 
therewith and extending down over the flashing ap- 
proximately 8 in. 

The outlets on the circuits in the floor of the 
observation gallery at the top of the dome were in- 
stalled as follows: The conduits from the panelboard 
to these outlets were entirely within the dome struc- 
ture. Standard 4-in. outlet boxes were installed just 
below the floor of the gallery. From each of these 
outlets a 34-1n. conduit extended vertically through the 
gallery toor and projected 12-in. above the floor and 
was cappéd with a return bend, flashed and wires 
taped. as was donc for the roof outlets. 


ELECTRIC CLOCKS. 


The wiring contractor installed all the conduits, 
outlet boxes, wire, etc., necessary for operating the 
electric clock system of the building. The master 
clock, batteries, and all secondary clocks were in- 
stalled under a separate contract. The wiring for this 
system is in iron pipe conduit of the same grade and 
installed in the same manner as described for light and 
power wiring. Ten feet of extra wire in each circuit 
was left in the master-clock outlet box and at each 
secondary-clock outlet an 18-in. loop was left for con- 
necting to the clock movement. 

Secondary clock circuits consist of a series circuit 
of No. 14 gage wire. Four No. 14 wires were run 
from the battery-charging panel to the battery, and 
from the battery to the master clock station. The box 
at the master-clock outlet is 6 in. wide, 18 in. long. 
and 4 in. deep, made of No. 14 gage galvanized iron. 


INTERCOMMUNICATING AND OTHER SIGNALING 
SYSTEMS. 


The intercommunicating system used in the 
mayor's, city attorney's, city engineer's offices, the 
oard of Public Works’ offices, and the auditor's and 
tax collector's offices, is the Dictagraph system. The 
wiring of this system was in iron pipe conduit of the 
same grade and installed in the same manner as the 
conduit described in the light and power wiring. Each 
instrument was connected with the required length. 
but in no case less than 6 ft.. of cable wrapped with 
cotton and silk and cable with green silk braid, cut 
into the required lengths with both ends made up, and 
all insulation securely bound to prevent raveling. 

At each outlet there was set a galvanized-steel out- 
let box of the size required to hold the terminal strips. 
The wall boxes were covered with a heavy brass plate, 
fastened with countersunk screws and finished to 


Electrically Operated Testing Machines in Testing Department, 
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match the surrounding hardware. Where the instru- 
ment connects direct to the terminal in the wall box 
the cover is fitted with a bushing held in place with 
a locknut soldered to the plate. 

The wiring contractor installed all outlet boxes, 
conduit, cable, and silk cable for all the instruments. 
The cable and wiring for the systems in the auditor's 
and tax collector's department were so arranged that 
each instrument would communicate with any other 
instrument in the same department, but not interde- 
partmentally. 

Two call bell systems were installed. For the 
justice courts’ system, there is one annunciator in the 
main office and a push button and return-call lamp at 
various outlets. The annunciator has 8 drops and 
eight return-call push buttons and buzzer. It is of the 
Aush type with the return-call buttons in the frame 
below the glass covering the drops, and numbered to 
correspond to the stations. The annunciator is set in 
a No. 12 galvanized-iron box. 

In the top of each justice's desk there is set an out- 
let box to hold the push button and lamp signal. In 
this there is mounted one push button connected to the 
annunciator and one 1'4-cp. miniature Mazda three- 
volt lamp and receptacle and connected to the cor- 
responding return-call push button. The push button 
and lamp is covered with a 1%-1n. brass combination 
push-button and lamp plate, dull bronze finish, set 
flush with the top of the desk. The bull’s eye is 34-1n. 
diameter of ruby glass, set flush with the top of plate 
and securely fastened in place with a removable frame. 

This system is wired so that the pressing of the 
button at the call station releases the proper drop and 
rings the buzzer, and the pressing of the return-call 
push button momentarily lights the lamp at the calling 
station. All wire between the calling station and an- 
nunciator and battery is in conduit of the same grade 
and installed in the same manner as for the light and 
power wiring. The outlet box in the floor and the 
one in the top of the desk are connected with armored 
flexible conductors. The push-button station on the 
mayor's desk in the Supervisors’ chamber is installed. 
complete with the floor and desk outlet boxes, push 
button, etc., in the same manner as just described in 
the justice courts, but without the return-call light. 

For the door-opening system in the treasurer's 
department there is installed a wiring system, complete 
with push buttons, batteries and door opener or latch; 
all wire was run concealed under the top of the desk. 

There were installed two separate wiring systems 
for messenger calls. Each of these is run in a separate 
conduit system. The outlet boxes of the two systems 
are placed 8 in. apart. All outlets are connected to 
the conduit system, which terminated in the cable pit 
in the telephone exchange. One system has two wires 
running through to all the outlets and the other sys- 
tem, three wires to all the outlets. 

The wiring contractor also installed the wiring for 
the fire-alarm system which consists of 4-in. outlet 
boxes, each covered with a brass plate, connected with 
conduit running to the ground floor, through the pipe 
tunnel terminating 12 in. beyond the street side of the 
manhole, where it is fitted with a water-tight box and 
cap for connection to the general fire-alarm svstem 
of the city. Three single-conductor No. 14 rubber- 
covered wires were run through to all outlets. Empty 
runs of conduit with 6-in. outlet boxes were installed 
for the striker system. 

The vault protection system for the treasurer's coin 
vault, bond vault, and»the tax collector's main coin 
vault, waspinstalled,complete as) follows: 
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At the side of the door to each vault, on the inside 
and about 4 ft. above the floor, there was installed a 
galvanized-steel outlet box of sufficient size to accom- 
modate all the wires that would be brought to it. This 
box is open in front without cover. From the box in 
each vault, a 34-in. separate iron pipe conduit was run 
to the telephone cable pit, a steel fish wire being left 
in each conduit. In each side wall, top and bottom 
of each vault, there were installed three separate cir- 
cuits of No. 20 gage rubber-insulated and lead- 
sheathed copper wire. Each circuit was started at the 
outlet box in its respective vault, making vertical 
loops 12 in. apart and then horizontal loops 12 in. 
apart over the entire face of the vault which it 
traverses, and ends again at the outlet box, thus the 
completed three circuits in any face of the vault mak- 
ing a network of wires dividing it into 4-1n. squares. 
The circuits of adjacent faces in the same vault over- 
lap each other in such a way as to give complete 
protection to all areas of the walls. The circuits in 
each face of the vaults are centered between the inside 
and outside surfaces. 

The wires of all circuits were supported on a light 
open-mesh wire screen of sufficient strength to main- 
tain an absolutely true and accurate spacing of the 
wires during the pouring of the concrete walls and 
floors of the vaults. No splices were made in any 
wires outside the outlet boxes. 


OTHER ELECTRICAL FEATURES. 


The wiring contractor also furnished and installed 
in complete working order a Spencer vacuum cleaning 
system for the removal of dust, dirt, burnt matches, 
cigar stubs; etc., from rugs, carpets, bare floors of all 
descriptions, furniture, walls and other fixtures and 
furnishings throughout the building, and for convey- 
ing the dust, dirt, etc., to suitable receptacles, located 
on the ground floor. 

With the erection of a civic center the necessity 
for a centralized telephone system made itself felt and 
to meet this situation the Pacific Telephone & Tele- 
graph Co. developed various plans which finally re- 
sulted in placing in a specially designed telephone 
room in the basement of the City Hall a switchboard 
similar to the type used in the company’s large central 
offices. 

This board stands 6 ft. 8 in. high and 1s 20 ft. long 
and has a capacity of 1500 lines with 8 operating 
positions. The board is completely multipled, an ar- 
rangement by which each operator may secure any 
called number. 

The cable room containing the main distributing 
frame and the power plant is located in the basement, 
where the 600-pair cable from the central office and 
all the various lines throughout the City Hall and 
other Civic Center buildings terminate. This main 
frame has a capacity of 1800 lines and serves as a 
connecting link between the inside and outside circuits. 
In addition to the power lines from the central office 
there has been installed an auxiliary battery to provide 
sufficient power to care for the board under any 
emergencies. This battery may be charged from either 
the central office or by a small local power plant. 

All telephone cables were installed in conduit. In 
general, the individual telephone circuit wires were 
run through wire molding in the corridors and offices 
to the point nearest the telephone outlet and from the 
molding to the cable terminal box in conduits run in 
the walls and floor. Where no wire moldings were 
provided, the telephone circuits were run in conduit 
from the terminals to the outlet boxes. 
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Blueprint Room on Roof of City Hall. 


All machines in the Testing Department of the 
city are operated by electric motors. This equipment 
is housed in the basement of the City Hall. The 
accompanying view shows an Olsen testing machine 
direct-connected to an electric motor of 5 hp. To the 
right of this can be seen the electrically operated bend- 
ing machine. In an adjojning room is a machine shop 
with several motor-driven tools for making repairs on 
typewriters, etc. 

A most complete blueprinting plant is installed in 
specially designed quarters on the roof of the City 
Hall, all equipment being operated by electric motor. 

A very complete ventilating system is installed. 
The ventilating apparatus for the first and basement 
floors consists of two motor-driven fresh-air supply 
fans, each designed to deliver 43,000 cu. ft. of air per 
minute, together with two motor-driven exhaust fans 
of about the same capacity, each pair of fans serving 
half of the space in these two floors. 

The court rooms on the two upper floors and the 
supervisors’ chamber and a few important rooms on 
the second floor are similarly ventilated 

There are six Otis electric passenger elevators 
with motors placed at the top of the elevator shaft. 
Provision has been made for installing six additional 
elevators in the future. As a safety precaution the 
elevators have been equipped with the Randall ele- 
vator door control. There is one Otis freight elevator 
in the treasurer’s office for carrying money from the 
vault in the basement to the office on the main floor. 

Throughout the building there are 38 motors 
altogether, ranging from 1⁄2 hp. to 15 hp. 

The F. E. Newbery Electric Co.'s San Francisco 
branch was the electrical contractor that installed the 
work described in the foregoing article. The follow- 
ing is a list of the principal material furmished and 
installed by this contractor : 


Galvanized conduit (% to 3%4-1n. size)............. 162,000 ft. 


Fiber duct (344-in. size)... cc eee 2.500 ft. 
Duplex wire 6 hare akan oles edad oe Re Bae Ck Se 175.000 ft 
SMIE WIE ices erae ESTEN whe kt dea ene Ceres 62.000 ft 
Stranded: Wire’. v.ckca2e weak ava. piace EAEAN A 31.000 ft 
Dictapraph cable tence ran gerea EE 3,000 ft 
Telephone -cable sersoir orree enen eeni Eh 2.600 ft 


Telephone wire ........ ccc cece eee eee ete eens 38,000 ft. 


Ceiling and bracket outlets.....................02- 2,921 
Switch outlets so0<h.ccinceel tags voaba dead eaares 1,352 
Flór DOXES: Conca rresia et EAA TERE EEE was 200 
Telephone outlets .......0 0.0.0. ccc eee eens 369 
Main switchboard (no. of panels)................. 15 
Panelboards® <: 4 cx e'cuk.cevck od ok case ARATE TEN E 69 
Fuses (from 30 to 600 amperes) E ANET ETENE 4,000 


The building fixtures in the City Hall vee de- 
signed, furnished and installed-by,the Ieo. '. Mey- 
berg Co. 
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Simple Lamp-Record System for 
Street Lighting Circuits 


Card Records Are Easily Maintained to Show Type and 
History of Lamps in Use on Large Systems for Street, Boule- 
vard or Park Lighting Operated on Definite Schedules 


By T. D. MCDOWELL 


Electrical Foreman, South Park System, Chicago. 


charge of the operation of a system on which a 

number of incandescent lamps burn on a regu- 
lar schedule would concede the value of a record show- 
ing the life of each lamp put into or taken out of 
service, but doubtless many are deterred from keeping 
such a record, supposing that in their case the amount 
of labor involved would outweigh the benefits derived 
therefrom. For that reason the following description 
of a system of lamp records worked out by the writer 
in maintaining nearly 6000 such lamps may be of 
interest, as by it the amount of labor is reduced to a 
minimum. Of course, it is understood that such a 
system of records can be applied only to cases where 
all or certain groups of the lamps are switched on and 
off at or about the same time each day and thus burn 
for approximately the same number of hours; other- 
wise, it would be practically impossible to get any 
accurate figures on which to base results. 

The first step in keeping such a record js in having 
2 comprehensive numbering system such that each 
location in which a lamp may be installed is given a 
number which will identify it at all times. The plan 
most in use is that of having each series circuit desig- 
nated by a letter of the alphabet and the lamp-posts 
numbered consecutively in the way they are connected 
in the circuit; this is often of great help to the main- 
tenance men as it simplifies the locating of trouble. 
Then each post would have a number something like 
this: A-6, C-12 or E-30. Sometimes the circuits are 
numbered instead of lettered, and the post number is 
formed as follows: The first two figures on the right 
indicate the number of the post on the circuit and 
those to the left the number of the circuit; thus, No. 
1232 would be post No. 32 on circuit No. 12. This 
plan is so very flexible that it can be adapted to any 
plant, be it large or small. In the case of multiple 
lamps the posts may be numbered serially or in groups 
as may be best adapted to the conditions. Where 
there is more than one lamp on a post the several 
sockets are each given an identifying letter according 
to an appropriate plan; thus, on a four-lamp post the 
sockets would be A, B, C and D, and the complete 
numbers would be 1232.1, 12328, ete. 

The computation of the life of the lamps, usually 
the most laborious part of the work, is very much sim- 
plified by the use of a series of numbers which for 
lack of a better name we will call date numbers. These 
numbers, one of which corresponds to each day, begin 
at zero on any certain date, which would ordinarily be 
the dav the record is started, and increase from day 
to day by an amount equal to the number of hours 
and minutes or fraction of an hour the lights burn 
each night; thus, the date number corresponding to 
any day indicates the total number of hours the lights 
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have burned from the time the record was started up 
to that time. Now, if the date number corresponding 
to the date on which a lamp was installed be sub- 
tracted from that on which it burned out or was 
removed, the difference obviously indicates the num- 
ber of hours the lamp has burned, precisely in the 
same manner as the difference of two watt-hour meter 
readings indicates the amount of current consumed 
during the interval between the readings. 

The record of date numbers is kept on a Form 4, 
which is self-explanatory. Notice that the number of 
hours and minutes in the second column shows the 
time during which the lights burned on the night of 
that date and that the sum of the hours of burning 
and the date number of each day gives the date num- 
ber for the following day. Care must be taken in 
making the addition to add minutes as sixtieths and 
not as hundredths of an hour. Sometimes, if an 
adding machine is used, it may be convenient to con- 
vert the minutes into hundredths before adding, which 
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Lamp Record for a Typical Post. 


is easily done after one becomes accustomed to it. In 
that case, the following table will be helpful and is 
sufficiently accurate for our purpose: 


5 minutes equals 0.08 hour 35 minutes equals 0.58 hour 
10 minutes equals 0.17 hour 40 minutes equals 0.67 hour 
15 minutes equals 0.25 hour 45 minutes equals 0.75 hour 
20 minutes equals 0.33 hour 50 minutes equals 0.83 hour 
25 minutes equals 0.42 hour 455 minutes equals 0.92 hour 


30 minutes equals 0.50 hour 


A card index is kept of the lamps, a 4 by 6-in. card 
on which is printed Form B being assigned to each 
post or socket. This card requires no explanation 
except that provision is made for but one date number 
for each lamp installed, for the reason that usually 
the date of removal of one is the same as that of 
installation of the following one, therefore, only the 
date number of the day of installation is entered on 
the card. As is evident, the hour's life is obtained by 
subtracting the date number from the one on the fol- 
lowing line. 

As nearly all lamps of sizes and types that make it 
practical to keep a record of the life come packed in 
individual paper cartons, these constitute a convenient 


Form C 
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Dally Record of Lamp Renewals. 


means of keeping tab on the renewals. When a lamp 
is renewed the old lamp is placed in the carton from 
which the new one was taken and the same is marked 
with the number of the post and the date of renewal. 
then taken to the shop or storeroom and the data 
entered on the record. If it is desirable that the 
records be kept in the office where it would be incon- 
venient to handle the lamps and cartons, the men 
making the renewals may make a report of same on a 
card such as Form C, which is sent to the office and 
the data obtained therefrom. If it is necessary that 
attention be called to any particular lamp on account 
cf short life or for any other reason, a special notation 
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may be made on the card and the lamp can be iden- 
tified by the markings on the carton as before men- 
tioned. For that reason the lamps should not be 
removed from the cartons until the entries have been 
made in the Form C record. 


NEW ARC LAMP FOR BLUE-PRINTING IN. 
THE FIELD. 


Simple Feeding Mechanism Designed by British Engineer 
Officer on the Battlefield. 


Lieut. Blagdon Phillips, of the Royal Engineers, 
England, has designed, while at the front with the 
forces, a blue-printing arc lamp which 1s illustrated 
herewith. It is a simple lamp, suitable for lantern 
work, and can be made up by the aid of ordinary 
screw-cutting dies. It dispenses with the need of gear- 
cutting machinery and the use of a left hand thread. 
In addition it has the advantages of quick striking and 
of easy centering of the arc by adjusting the carbons 
independently. The device was very successfully used 
in the field for blue-printing work, especially in map 
making. 

Fig. 1 is a front view (without the carbons), while 
Fig. 2 is a view in elevation of the complete lamp, in 
which a rod R, supported by the bracket B, has a bear- 
ing plate P at each end. These plates act as bearings 
for the positive feed rod F and the negative feed rod 
F,. Each of these latter has a right-hand thread cut 
on a portion of its length, and collars C and C, pinned 
on them respectively. F is screwed in the positive 
carbon holder H and passes through a clearance hole 
in the negative carbon holder H,, and vice-versa in 
the case of the rod F,. F and F, are turned for feed- 
ig purposes by means of the milled disks at the top. 


Several Views of Simple Arc Lamp Successfully Made Up and 
Used on Battlefield. 


The space between the collars C, 1s to allow the nega- 
tive carbon to be pulled upward about 3 in., and 
pushed down as soon as the arc is struck. Fig. 3 is a 
larger scale view of the positive carbon holder, in 
which the two brass pieces 4 and D are insulated from 
cach other by the fiber strip K, the bushing L, and the 
washer H”. The flexible cable mayybeconnected under 
the washer and nut iV. 
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Columbus Railway, Light & Power 
Co.’s Canal Street Substation 


Salient Features of Electrical Apparatus and Station Layout 
Are Discussed—Details of Switching Arrangements and Pro- 
vision for Voltage Change-over Add Interest to Installation 


By E. W. CLARK 


E. W. Clark Engineering Corporation. 


HE Canal substation which is described in this 
article is part of the extension to its gtn- 
erating and distributing system recently com- 
pleted by the Columbus Railway, Power & Light Co. 
Due to various local conditions, the new generating 
statiom was located about 10 miles from the center of 
the city and this substation is located at the terminus 
of the principal connection between the new station 
and the city distributing system. 
The lines coming into the substation are two 


3-phase, 60-cycle, 39,400-volt pole lines, each 
line being designed to deliver 10,000 kw. ordi- 
narily, but 15,000 kw. can be carried without 


the voltage drop and losses becoming prohibitive. 
These circuits are of No. 1/o I} & S seven-strand 
hard-drawn copper and have 45,000-volt pin type insu- 
lators, except on dead ends, angles and crossings 
where 4-unit suspension type insulators are used. 
Poles are painted and treated with carbolineum at 
butts, gains and tops, and crossarms are similarly 
treated. The lines running out from the substation 
consist of a number of 3-conductor, 3-phase, 60-cycle. 
13,.200-volt and 4150-volt lead-covered underground 
cables. These cables are of No. 4/o B & S stranded 
copper and have a capacity of about 5000 kw. at 13,200 
volts or about 1500 kw. at 4150 volts. The 13.200- 
volt cables are used for tie lines between older sta- 
tions and substations (of which there are a number 
in the city) and also for some of the longer power 
circuits on which comparatively large loads are car- 
ried. The 4150-volt cables connect with the primary 
power and light distributing lines. 

The substation which is shown in Figs. 1 and 2 
is a compromise between the outdoor and indoor types. 


That is, the transformers, lightning arresters and ` 


other high-tension equipment is located out-of-doors 
so that only a small building is necessary for the oil 
switches, buses, switchboard and auxiliary equipment. 
The substation building is constructed of brick, steel 


Fig. 1.—Exterior of Canai Street Substation. 


and concrete with concrete roof, so that it is prac- 
tically fireproof. The substation is unusual in the 
completeness of the auxiliary equipment, the bus 
system, the location of the transformers and for the 
small amount of space covered, this latter feature 
being due more to the restrictions imposed by the site 
than to any intention on the part of the designer of 
the station. 

The same types of equipment, except for instru- 
ment transformers, are used for the 13,200-voit and 
4150-volt circuits, with the idea that the number of 


Fig. 2.—Exterior of Substation Showing Outdoor Equipment. 


13,200-volt circuits will increase, while the number ot 
lower-voltage circuits will decrease. The outdoor oil 
circuit-breakers are rated at 300 amperes, 45,000 volts. 
These are provided with bushing type current trans- 
formers, are solenoid operated and controlled from 
the switchboards and are provided with “CO” over- 
load and “GR” reverse energy relays. The lightning 
arresters are type “AK” electrolytic arresters with 
grounded tanks. The indoor oil circuit-breakers are 
solenoid operated type “E-8" and range from 300 to 
800 amperes in size. These are mounted in concrete 
cells and have the potential transformers and fuses 
mounted above them and the current transformers and 
disconnecting switches behind them, as shown in 
Fig. 3. The switchboard is located in a small room 
adjacent to the switch room and all of the electrical 
equipment is controlled from this point. The control 
cable to the various switches, etc.. is mounted above 
the switchboard. A 5-kw. battery-charging set is 
used. Provision is made for 20 circuits in the switch- 
room but only 13 are installed at present. 

In the wiring layout the 13,000 and 4150-volt 
buses are double, there being main and trans- 
fer buses connected together by transfer switches 
large enough to handle any circuit in the substation. 
Each circuit is“ provided’ with) double-blade discon- 
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. necting switches so that it can be transferred to the 
transfer bus without interrupting service, after which 
it is controlled by the transfer switch. The oil circuit- 
breaker, instrument transformers, etc., for the circuit 
can then be cut off from the main bus by disconnect- 


Inside 


3.—Circuit Breakers and Disconnecting Switches 
the Substation. 


Fig. 


ing switches, leaving them dead and available for 
inspection and repairs. Thus, in effect, there are two 
oil circuit-breakers for each circuit, although as a 
matter of fact, there is only one extra breaker for 
each main bus. 

There is also installed one auxiliary trans- 
former bank, consisting of two 15-kv-a., single-phase, 
60-cycle, 13,200/220 and 110-volt type transformers, 
which provide light and auxiliary power for the sub- 
station. The lights can also be operated from the 
control storage battery in case of power failure or 
other emergency. : 

Fig. 4 shows the outdoor oil circiut-breakers and 
electrolytic lightning arresters. Fig. 5 shows high- 
tension outdoor bus and connectors, together with out- 
door disconnecting switches. 

Circulating pumps for the transformer cooling 
water svstem are employed. In addition to circulating 
the cooling water through the cooling tower the piping 
is so arranged that either pump can be used to pump 
out the transformer pit or the substation basement in 
time of flood when the ordinary sewer connections 
have to be closed. The basement is rather deep, due 
to provision being made for installing feeder regu- 
lators on the outgoing circuits at a later date if neces- 
sary. The substation site is well above extreme high 
water level but both the basement and the transformer 


Installation of Oil Circuit Breakers and 
Lightning Arresters. 


Fig. 4.—Outdoor 


pit are below this level, so that the sewer connections | 


from them are provided with valves and the above 
provisions are made for pumping them out in case 
of flood. ' 
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The foregoing description and photographs will 
serve to give some idea as to the arrangement and 
construction of the substation, and its compactness 
may be judged from the fact that it is all located on 
a plot of ground approximately 94 ft. long and 45 ft. 


Fig. 5.—Outdoor Bus and Connectors With Outdoor Discon- 
necting Switches. 


wide. More ground is now available for extension 
when necessary, but local conditions made it necessary 
to get all of the substation equipment in the above 
space when it was constructed. 

Work on the Canal Substation was started on 
July 10, 1917, and it was partially put into operation 
about Nov. 15, 1917. This substation was designed 
and built for the Columbus Railway Power & Light 
Co. by the E. W. Clark & Co. Management Corpora- 
tion of Columbus, Ohio. 

All of the substation’s electrical equipment with 
the exception of the power transformers, control bat- 


“> 
oF. 
arenes 


a En 
4 


Y- 


z 


gs 
À 
i 


7S a 
out t® 
a 
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tery, air compressor and some of the high-tension 
disconnecting switches was supplied by the Westing- 
house Electric & Manufatturing Co... of East Pitts- 
burgh, Pa. 
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— Lighting Helps Chicago 
Boost Victory Loan 


Brief Description of Elaborate Display on “Victory Way’’— 
Powerful Army Projectors and Numerous Smaller Ones Used . 
to Impress Message of Victory and Stimulate Investment 


decorated to welcome home the returning sol- 

diers and to stimulate enthusiasm in the Vic- 
tory loan. Victory Way is that part of Michigan boule- 
vard between 12th and Randolph streets, commonly 
known as the lake front, on one side of which Grant 
Park is located. The dominant feature of the spec- 
tacle is the elaborate and spectacular lighting display 
which has been developed in connection with it. 

The street-lighting posts on both sides of the 
street have been equipped with red, white and blue 
globes and on the top of each post a golden Goddess 
of Victory has been placed. On the roofs of various 
buildings and in office windows along the way about 
175 flood-light projectors, equipped with 500-watt 
type C Mazda lamps, developing approximately 200,- 
ooo cp. each, have been installed, which add greatly 
to the intensity of illumination on the street below and 
illuminate the architectural features of the display. 

Midway along the Victory Way a brilliant scintil- 
lating Altar of Victory has been erected. On each 
side of the platform were built large candelabras about 
go ft. high and 7 ft. square. These candelabras are 
studded with “Novagem” jewels and support a curtain 
of jewels above the altar. In the center of this cur- 
tain is a huge jeweled eagle bearing the allied flags. 


C HICAGO’S “Victory Way” has been fittingly 


Below this is a large shield with the letter “V” in the 
center, from which radiate numerous spears with the 
points down, signifying peace. 

These jewels are scientifically cut glass having a 
high index of refraction, colored to represent various 
jewels and with a small mirror mounted at the apex 
to increase the spectra. There were approximately 
30,000 such jewels used in this spectacle which were 
brought from San Francisco where they were used 
on the Tower of Jewels at the Panama-Pacific expo- 
sition. 

Three powerful open army projectors, equipped 


with 60-in. glass mirrors, located across the boulevard 


serve to illuminate the jewels. These projectors were 
recently developed by the General Electric Co. of 
Schenectady, N. Y., for the Government. They are 
rated to develop approximately 200,000,000 cp. These 
projectors are operated on a 110-volt, direct-current 
circuit and require about 200 amp. They are mounted 
complete with the control apparatus on Ford automo- 
bile chassis. In addition to the light from these projec- 
tors the altar is illuminated from numerous smaller 
projectors on the platform and at other points. 
Concealed in the top of each candelabra are 6 
500-watt red and orange-colored lamps equipped with 
reflectors. From boilers in the rear of the altar live 


Night View of Chicago’s Altar of Victory Showing (Spectacular Lighting Effect. 
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steam is run to the top of the candelabras where it 
belches forth illuminated and tinted by these lamps. 

Enclosing the forum is a group of architectural 
features composed of smaller pavilions, pylons, 
obelisks and plants. The pavilions also belch forth 
steam which is lighted and colored in the same way 
as the large candelabras. Each obelisk supports 
an allied banner illuminated by a projector concealed 
in the column. Obscured in the base of the plants are 
five 100-watt lamps, colored red, which gives them a 
fiery tone. : 


Over all is a large luminous fan radiating from 


the rear of the center line of the curtain. This fan is 
formed by the beams of eight 18-in. General Electric 
arc searchlights. These searchlights are also used in 
connection with the fireless fireworks which are to 
be displayed every night during the Victory Loan 
drive. The dark spots in these beams as they appear 
in the illustration are caused by the smoke from an 
engine on an adjoining railroad. Although this appar- 
ently detracts from the effectiveness of the display, it 
really adds a rather desirable feature to it. 

All the lighting equipment used in the spectacle 


was donated by the General Electric Co., Schenectady, 


N. Y. It was designed by and installed under the 
supervision of W. D’A. Ryan and J. W. Shaffer of 
that company. The construction work was done by 
the Beaver Electric Construction Co. of Chicago. The 
electric service is supplied by the plant of the Congress 
hotel, the Commonwealth Edison Co. and the electrical 
department of the Sanitary District of Chicago. 
Gerhardt F. Meyne was the general contractor. These 
companies worked in co-operation with the Victory 
loan Architectural Committee composed of T. H. Tall- 
madge, chairman; Earl Reed, Jr., Pierce Anderson, 
George Maher arid Elmer Jensen. 

The altar was dedicated at the opening of the Vic- 
tory loan campaign. April 21, by H. M. Byllesby, 
of H. M. Byllesby & Co., Chicago. 


COMMERCE BUREAU OFFERS VALUABLE 
AID TO EXPORTERS 


Organization and Aims of Bureau of Foreign and Domes- 
tic Commerce. 


The desirability of increased foreign trade is keenly 
appreciated by many American manufacturers. Its 
possibilities are being insistently emphasized. There 
is an eagerness to acquire accurate knowledge concern- 
ing it. But some, at least, of the exporters or pros- 
pective exporters may not realize that even the least 
important among’ them already has representatives 
working for him in all parts of the world. 

From these special representatives reports are re- 
ceived giving complete descriptions of the life and cus- 
toms of the people in foreign lands, together with the 
class of commodities they purchase, the prices and the 
terms. Accounts are given of the home and foreign 
competition, the character of domestic labor and its 
cost, the most effective methods of entering the mar- 
ket. Thus the American merchant is enabled to know 
definitely in advance the conditions that he will have 
to meet in obtaining foreign trade. The shorter re- 
ports of this nature appear in a daily paper, Commerce 
Reports, while the longer, more comprehensive ones 
are published in special books and pamphlets. 


This service is maintained by the Bureau of For- 


eign and Domestic Commerce, which is the agency of 
the United States Government for promoting trade 
between this and other countries. It is the desire of 
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the officials and workers that the bureau shall con- 
stitute an efficient, practical, thorough and direct in- 
strument to bring together the American business man 
and his foreign opportunity. To it, through the State 
Department, report niore than 300 consular officers, 
in addition to its own corps of commercial attaches 
and trade commissioners. The commercial attaches— 
sometimes called “trade diplomats”—are stationed in 
the principal capitals. Their activities have to do with 
the broad aspects of commercial matters, with policies 
and developments affecting whole regions, with the 
changing phases of international trade relations. Trade 
commissioners, on the other hand, are men with spe- 
cialized commercial and technical training, who are 
selected to make trips abroad, studying in detail the 
markets for particular lines of goods, such as cotton 
goods and shoes. 

The Bureau of Foreign and Domestic Commerce 
is made up of a number of divisions. The division of 
Foreign Tariffs furnishes information concerning for- 
eign tariff and customs laws and regulations, commer- 
cial policies of foreign countries, foreign-trademark 
and patent laws, embargoes and import prohibitions 
and foreign consular regulations. The Research divi- 
sion supplies information on import and export statis- 
tics of all foreign countries; it does translating and 
research work of any sort connected with foreign 
trade. The division of Statistics furnishes figures on 
the trade of the United States with all other countries, 
the statistics being supplied monthly, quarterly and 
yearly. The Far Eastern and Latin American divi- 
sions provide information, in their respective fields, 
concerning markets for American products, general 
trade conditions, regulations affecting commercial 
travelers, the industries and resources of nations, and 
many other matters that are related, directly or in- 
directly, to the sale of American goods. The Trade 
Information division furnishes to American business 
men a very great variety of information on foreign 
markets, including proper methods of packing, the 
financing of export shipments, the sources of foreign 
credit data, the names of dealers and importers abroad 
and similar information. 

The Bureau maintains district offices in New York, 
Boston, Chicago, St. Louis, New Orleans, San Fran- 
cisco and Seattle, as well as co-operative offices in 
other cities. These offices are recognized centers for 
reliable information regarding domestic and foreign 
trade. They adjust ‘trade differences. They render 
special service to foreign buyers seeking goods in the 
United States. 

Through the daily publication, Commerce Reports, 
and numerous special monographs, the Editorial divi- 
sion makes available to the business public information 
on commercial and industrial conditions 1n all parts of 
the world. This Government commercial newspaper 
is sent daily to more than 6000 paid subscribers. It 
contains authoritative articles prepared by American 
representatives, excerpts and translations from for- 
eign publications, commercial statistics compiled in the 
Department of Commerce, and brief items covering 
business conditions in all parts of the world. One of 
the most practical and immediately valuable features 
is the list of “Foreign Trade Opportunities”; Ameri- 
can exporters who watch this list and take advantage 
of the openings mentioned in it are often able to sell 
large quantities of goods that would not otherwise 
have found their way to foreign markets. The more 
important of these “Foreign Trade Opportunities” 
which relate to the electrical industry, are reproduced 
from time to time in the ELECTRICAL REVIEW. 
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Victory Loan Subscriptions 


ERY satisfactory results -are reported froin 
No; all parts of the country as to the way that 

subscriptions to the Victory Libertv Loan are 
coming in. This does not mean, however, that any 
American can afford to shirk his manifest duty to sub- 
scribe to the extent of his ability. The opportunity is 
here to help redeem the war's obligations, clear the 
decks for a general revival of business and at the same 
time secure a splendid investment. Lets finish the 
job now! 


Industrial Haulage 


consideration to the use of electricity in indus- 

trial haulage. There are unlimited possibilities 

for the electric truck and tractor and an increasing 

number of manufacturers are realizing their economies. 

Whether the tremendous battery-charging load 

that will develop comes to the central station or is 

handled by isolated charging plants depends very 
largely on the interest taken by utilities in this field. 


Coo stations will do well to give serious 


Radio Improvements and Peace 


EVELOPMENTS of the highest importance to 
D the world took place during the war in the 

realm of radio communication. Both radio- 
telegraphy and radiotelephony have been made more 
reliable, more extended in their application and much 
more serviceable in many respects. This is of incal- 
culable benefit to the world in keeping both near and 
distant countries in more intimate contact with each 
other. It has been truly said that the better we under- 
stand one another the more amicable are our relations 
with each other. By greatly improving the means of 
communication, the recent radio improvements have 
therefore aided in making universal peace more 
probable. 


Securing the Builder’s Favor 


ITH the resumption of building activities many 
\ \ electrical contractors will be sorely tempted to 
revert to their former unbusinesslike and un- 
profitable habits. Prominent among these former 
habits is the fallacy of submitting bids to large build- 
ers at prices far too low with the expectation that such 
bids will secure the builder’s future work, and the 
loss incurred on this job will be made up on later 
ones. 
Quite the reverse usually happens. Few success- 
ful builders let contracts without getting competitive 


hids, although they may favor certain contractors. 
However, such favoritism is usually the result of 
exceptionally good work rather than low bids. The 
builder usually forms a fairly close estimate of what 
the electrical work should cost and when a contractor 
submits a low estimate for one job and follcws this 
with an extra high bid for the next it invariably re- 
sults in the contractor finding more competition on 
the second job than the first. In any event the builder 
will question the contractor's reliability and the quality 
of his work. 

The good graces of a large builder are no doubt 
a great asset to the electrical contractor, but, if they 
are to be kept, should be secured by the quality of the 
work done and the service rendered rather than by 
underbidding. 


I. E. S. Convention in Chicago 


HICAGO has been chosen as the place for hold- 
C ing the annual convention of the Illuminating 

Engineering Society this year, the date to be early 
in October. This will be the second time the city will 
have had this society's convention, the first having 
been in 1911. The holding of these conventions in the 
cities where its sections are located is an excellent way 
to stimulate the work of the sections, bring them into 
closer touch with the society’s affairs and aid in broad- 
ening the knowledge of what constitutes good lighting. 
Frequently local experiences in the different cities 
prove of interest to the members from other sections. 
We trust that the forthcoming meeting may develop 
much of mutual value to both visiting and resident 
members. 


Fuel Economy from Electrification 


AILROAD electrification is still looked upon by 
R the general public and by railroad men as having 

its chief merit in relieving cities and tunnels of 
the obnoxious smoke and cinders belched forth by the 
steam locomotives. Electrical men have in recent 
years emphasized the economy of electric train service 
and in a paper presented by Mr. S. T. Dodd before 
the Western Railway Club last Monday this is very 
strikingly shown. As reported in this issue, Mr. Dodd 
cited figures proving that 100,000,000 of the 1.40,000,- 
ooo tons of coal now burned annually by our railroads 
could be saved by general electrification. In view ot 
the continued, if not increasing, need for conserving 
the fuel resources of the country for future genera- 
tions, the urgency of attacking the problem and at 
least checking this gigantic annual waste should be 
given prompt;and careful attention. 
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Summer Service for Isolated Plants 


OW that the war is over less is heard about 

many of those practices that the stress of the 

times when war was being actively waged 
necessitated. One of those practices was that of 
economizing coal by shutting down wasteful power 
plants, helping out isolated plants with central-station 
service, and so forth. 

Taking over the load of isolated plants during the 
warm summer weather, supplying summer service, 
as it has come to be called, was one method of saving 
coal, of making money for the utility and for the 
isolated plant also, since money saved is money made. 
While this practice made its principal headway during 
the stress of war, it is interesting and very pleasing 
to note that it is still finding increasing favor both 
among central stations and isolated plants. 

Some utilities in the past, before the war came 
with its new conditions and problems, looked unfavor- 
ably upon summer service because they assumed the 
aspect of all or nothing. They also seemed to think 
that furnishing summer service was an attempt of the 
customer to obtain stand-by or emergency service at 
cheap rates. However, with rates that are equitable, 
and all rates should be equitable unless injustice is to 
be worked to someone, whether company or customer, 
there is no enticement for an isolated plant to use 
summer service as stand-by. In the former the rate 
schedule should be such that the energy rate is low, 
since filling up the utility’s valley in the seasonal load 
curve, while the fixed charge for connected load should 
also be low, because the capacity is available and is 
needed only during the winter months as a rule. 
Stand-by service, however, means that capacity must 
be available at all times of the year and should imply 
a rate schedule where the fixed charge is based upon 
connected load. This may be higher than the energy 
charge; in fact, the energy charge may be entirely 
lacking. 

Supplying summer service to the isolated plant is 
a convenient way to fill in the valley of the yearly 
load curve. This method is simpler than other meth- 
ods, since the isolated plant is available, whereas some 
of the other forms of load have to be developed, and 
when once developed often overlap beyond the sum- 
mer season. Of course, many an isolated plant, taking 
to central-station service for the summer only, finally 
goes over to it entirely because of the conveniences 
and economies that accrue. In other words, summer 
service is the thin edge of the wedge in many instances. 

Summer service enables coal to be saved, which is 
as important now as ever, if the distant future instead 
of the immediate future is taken into consideration. 
Summer service saves coal during the summer months, 
a saving that will probably continue the year round 
for the reason that plant repairs and improvements can 
be made while the central station supplies the service, 
which probably would not be made otherwise. 

Supplying central-station summer service to the 
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isolated plant is beneficial alike to utility, isolated plant 
and the public. The former increases its load without 
increasing the capacity required to supply it at a time 
when additional load is ordinarily required to fill in 
the summer valley in the load curve. The isolated 
plant saves money during the hot months by going 
over to central-station service, and its apparatus can 
be conveniently overhauled in preparation for the sea- 
son when it will be called into use again, when better 
performance and more economical operation will re- 
sult. In the common interest, coal will be conserved, 
utikty and isolated plant will be the better for their 
co-operation to the benefit of all local interests. Sum- 
mer service is therefore worth going after.. 

In an article-appearing on other pages of this issue 
the experience in rendering summer service in the city 
of Rochester, N. Y., is reported. Marked economies 
are shown to have been effected, so that the comments 
made above are not based on mere conjecture or 
opinion, but are verified by the facts observed in actual 
service in a progressive city. 


Insurance of Electrical Machinery 

HE rapid increase of the use of electrical ma- 

chinery in the United Kingdom during the war 

brought about as a more or less natural conse- 
quence increased business for insurance compa- 
nies which made a specialty of the inspection and 
insurance of electrical and other power plant and 
equipment. The present conditions and the out- 
look for all electrical business assures a rapid 
and continued advance. Mr. Longridge, speak- 
ing on behalf of one of the largest British concerns 
of the class named, says that the insurance of power 
plant is becoming more hazardous than it used to be. 
The steam turbines and gas engines now in use are 
often much larger than any that were met with a few 
years ago, but reliability had not kept pace with the 
development in size, so that accidents were relatively 
more numerous and infinitely more costly. Public 
authorities and those responsible for electric generat- 
ing stations were appreciating this aspect of the matter 
and were more inclined than formerly to pay for in- 
surance and inspection. As well as the increased 
hazard there was also a heavy increase in the cost of 
all repairs—in some cases of 150%—and this circum- 
stance was really a further inducement to plant owners 
to consider favorably the question of insurance. 

In this country the question of insurance of utility 
plants has received more attention than is indicated 
in the foregoing as to Great Britain. For a great 
many years Mr. W. H. Blood, of Boston, has acted as 
insurance expert of the National Electric Light Asso- 
ciation and secured for its member companies de- 
pendable and economical insurance. Inter-insurance 
has been employed by numerous central stations and 
other electrical utilities with marked success. Cer- 
tainly no utility company can be classed as wide awake 
and progressive that, has not madeyadequate provision 
for insurance. 
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N.E.L.A. Program — Railway Electrification Discussed— 
Methods of Industrial Co-operation Analyzed — Exports 


ANOTHER NEW RECORD SET BY FEBRU- 
ARY ELECTRICAL EXPORTS. 


Nearly 13% Increase Over January Monthly Record and 
Almost 120%. Over February of Last Year—Principal 
Countries Buying Our Electrical Goods Listed. 


Steady increase in the demand for American elec- 
trical goods is indicated by the setting of still another 
new record in the total value of electrical exports from 
the United States during last February. The total of 
November, 1918, established a new monthly record, 
the first in 11 months; last January this was exceeded 
by nearly 9% and the latter in turn by February to the 
extent of nearly 13%,thus making almost three succes- 
sive months since the signing of the armistice when one 
record was broken after another. The February total 
was over twice the total of the corresponding month 
a year ago—nearly 120% increase, in fact. The classi- 
fied figures for last February are given in the follow- 
ing table, together with those of February, 1918: 


Articles. 1919. 1918. 
Batteries mendeen ane E See eet ga eeaet ees $ 420.437 $ 140,742 
COAT OWNS: ice yee ele iim id oe ee oar ues aucceare Bees 161,117 148,77 
Dynamos or generators ........ 00. ee eee 387.445 247,028 
Po ANS. = Soda a nemes a ire eee wn ree ha alee 121.003 21,955 
Heating and cooking appuratus.......... 71,136 49,614 
Insulated wire and cables ...............6. 710,830 270,334 
Interior wiring supp.ies. including fixtures. 211,402 109,894 
Lamps— 

APC lst wee hbo end Mabos eee tan cea hed 2,702 387 

Carbon-fillament .............0.2 ee eeeee 16,658 9,626 

Metal-filament ............ ccc cece eeees 403.379 228,866 
Magnetos, spark plugs, ete. ...........00-5 256,280 152,222 
Meters and measuring instruments........ 255,495 159,753 
MOLOTS. ouaa ones 68 alice hee A eee BHR sete 1,107,268 386,168 
Rheostats and controllers ..............05. 16,442 8,520 
Switches and accessorieS ..............000.8 189,669 210,645 
Telegraph apparatus, including wireless... 129,596 24,601 
Telephones fcuk se Seve ade ee besa ees as Rae ak 333,180 125,855 
Transformers 5 8 wis Cho Ak 5 oo RAEN Re SES 401,594 125,240 
A OLNER 2%4-aeek fice oa etn See BE ee aoe ee ee 2,370,456 1,026,577 

Total eee Sera Swern ts Seale ie oh ee $7,566,089 $3,446,801 


A good idea of where the leading purchasers of 
the different classes of American electrical products 
are located is obtained from the following data, which, 
like the foregoing, were obtained from statistics fur- 
nished by the Bureau of Foreign and Domestic Com- 
merce, Washington, D. C. The figures cover ship- 
ments in February, 1919, and in each case three to 
five countries are given in the order of the value of 
their purchases. 


Batteries—England, $84,037; Canada, $68,086; 
Argentina, $51,313: Australia, $47,063. 
Carbons—Canada, $69.567; Uruguay, $24,719; 


Mexico, $9,951,; England, $9,833. 

Dynamos or generators—Japan, $96,722; France, 
$65,245; Canada, $59,986; Italy, $32,527; China, 
$26.988. 

Fans—British India, $35.286; England, $14,765; 
Cuba, $13,231; Argentina, $12,326. 

Heating and cooking apparatus—England. $23,- 
339; Canada, $12,924; Norway, $9,942; Cuba, $3,325 ; 
New Zealand, $2,155. 

Insulated wire and cables—Brazil. $144,838; Nor- 


way, $69,869 ; Denmark, $54,138; Cuba, $53,603 ; Eng- 
land, $40,100. 

Interior wiring supplies—Brazil, $40,215 ; Canada, 
$22,275; Cuba, $22,241; Argentina, $18,815. 

_ Metal-filament lamps—Brazil, $94,985 ; Italy, $55.- 
400; Canada, $35,374; Australia, $31,699; Cuba, 
$26,928. i 

Magnetos, spark plugs, etc.—Australia, $47,543; 
Canada, $43,620; British India, $28,991. 

Meters and measuring instruments—Brazil, S&2.- 
943; Argentina, $24,871; Japan, $20,262; Canada, 
$18,174. 

Motors—Japan, $223,858; France, $97,994; Can- 
ada, $96,612; Cuba, $87,274; Chile, $74,963. 

Rheostats and controllers—Canada, $4,988 ; Cuba. 
$2,506; Mexico, $1,758. 

Switches and accessories—Brazil, $37,896 ; Spain. 
$24,750; Canada, $20,701; Australia, $19,839. 

Telegraph apparatus—Brazil, $47,152; England. 
$46,757 ; Japan, $21,056. 

Telephones—Brazil, $98.924; Philippine Islands. 
$52,822; Norway, $46.775; England, $23,143. 

Transformers—Chile, $85,462; France, $69.851: 
Brazil, $52,156; Japan, $36,148. 

All other—Canada, $362,135; Brazil, $251,483: 
Japan, $234,237; England, $222,099; Chile, $150,185. 


ECONOMIES OF RAILWAY ELECTRIFICA- 
TION CLEARLY SET FORTH. 


Meeting of the Western Railway Club in Chicago 
Discusses the Importance and Value of General 
Railway Electrification. 


The decided economies that may be expected from 
railway electrification were presented at a meeting 
of the Western Railway Club, held in Chicago on the 
evening of April 21; this club 1s composed largely 
of mechanical engineers and master mechanics of 
trunk-line railroads. The first speaker was S. T. 
Dodd, of the railway and traction engineering depart- 
ment, General Electric Co. The United States has 
more actual mileage of railroads and also a larger per- 
centage of electrified trunk lines than any other 
country. In this country there are in actual service 
675 electric locomotives hauling heavy trains. At 
first the incentive leading to electrification was the 
necessity for eliminating smoke and cinders in certain 
tunnels and important railroad terminals. More re- 
cently it has become almost exclusively a question of 
economy of fuel. 

Taking the figures for 1914, which are the last 
available for a complete year, the haulage of railway 
coal amounted to about 12% of the total freight 
haulage of the country. It has been estimated from 
repeated tests that electric operation requires about 
33 watt-hours of electrical energy per ton-mile. It is 
usually the custom to figure about 40 w-hr. at the 
power house. If all the railroad systems of the coun- 
try were operated electrically from coal-heated steam- 
electric power plants, consuming 2.2 lb. of coal per 
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kw-hr., there would be needed 40,000,000 tons of 
coal per year as compared with 140,000,000 tons used 
in steam locomotives at the present time. This pos- 
sible enormous saving of 100,000,000 tons annually 
is a matter of the greatest economic importance to the 
nation. Since in all likelihood hydraulic power would 
be used to a considerable extent for railway service, 
the actual coal saving would be very materially in- 
creased. Mr. Dodd stated that we now have about 
9,000,000 kw. rated capacity in the central stations of 
the country, about 3,000,000 kw. in electric railway 
plants and 8,000,000 in isolated plants, making a total 
of about 20,000,000 kw. in present power plants. It 
has been estimated that the electrical demand of all the 
railroads when electrified would amount to 4,500,000 
kw., thus showing that the provision of this power is 
by no means a prohibitive problem. 

Taking up the subject of electric locomotive de- 
sign he said that the tendency seems to be to design 
locomotives of the geared type for freight service 
and of the gearless type for high-speed passenger 
service. The gearless motor has beeri employed over 
I2 years on the New York Central terminal with com- 
plete success. Special consideration is necessary to 
take care of the lateral thrust and oscillation in elec- 
tric locomotives of the double-end type, for which 
guiding trucks are usually employed at each end. The 
problem of current collection by means of pantograph 
collectors has been completely solved. The actual 
working conductor can easily have a life of 100 years 
as far as wear is concerned. Regenerative operation 
on down grades is a marked advantage of electrical 
operation and results not only in smooth train opera- 
tion and reduction in wear of brake shoes, but en- 
hances the safety of operation very decidedly. In 
some cases as much as 42% of the power used in 
going upgrade is restored to the line when coming 
downgrade, although on the Chicago, Milwaukee & 
St. Paul electrified zone of 440 miles the power saved 
is about 11% on the average. 

W. B. Potter, chief engineer of the railway and 
traction engineering department, General Electric Co., 
then showed a very large number of views of typical 
electrification projects already carried out in this 
country together with details of locomotives, catenary 
conductor suspension, pantograph collectors, etc. In 
his description of these views he brought many other 
interesting features and advantages of electric 
operation. 

The discussion was opened by Mr. Marshall, of the 
Great Northern Railway, who briefly described the 
results of the operation of the three-phase locomotives 
in the Cascade Tunnel. This is 2.7 miles long and 
power is supplied from a hydroelectric plant over a 
33,000-volt line, 30 miles long. The trolley voltage is 
6600 volts and two trolleys are used with the rails 
acting as the third conductor. The inherent constant- 
speed characteristics of the three-phase induction 
motor have caused a few difficulties in the operation, 
which have been increased by the insufficient capacity 
of the power house at certain times. The double 
trolley also has caused some difficulties in switching 
at the terminals. Mr. Marshall thought that three- 
phase electrification would not be extended, since the 
series motor has so many marked advantages for gen- 
eral railway service. 

N. W. Storer, general engineer, Westinghouse 
Electric & Manufacturing Co., discussed the im- 
portance of recognizing the fuel economy of the elec- 
tric locomotive. An appalling waste of coal is now 
going on. The enormous saving that had been pointed 
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out by Mr. Dodd is worthy of being given attention. 
Of course, universal electrification will probably not be 
effected for a great many years, if ever, but there are 
a great many places right now where electrification 
is certainly indicated. Regeneration of power on 
downgrade, while of great value from the standpoint 
of power economy, has its chief value on account of 
the safety and perfection of control obtained. On the 
Louisville & Norfolk two locomotives are used in 
taking the train up the 2% grade and without pause 
the rear locomotive drops off at the peak and the 
train continues down the 214% grade with the leading 
locomotive driven by the train as a generating plant 
at substantially the same speed and without applying 
the brakes at all. As to the nature of the drive be- 
tween motors and drive wheels, the different svstems 
developed in electric locomotives have been due largely 
to meeting the different opinions of railway engineers, 
some wishing few and large motors and others smaller 
and more motors. Railway men should make it clear 
as to what is the tendency in railway operation so that 
electrical engineers can design intelligently for the 
future. Among the questions to be decided are: Will 
the increase in train loads, which now commonly run 
as high as 5000 tons, continue? What is the tendency 
in speed of passenger and freight service? What is 
the tendency as to length of trains? Is it necessary 
to operate fleets of trains at close headway, as is done 
in certain cases? This latter practice, while easily 
handled electrically, involves exceptionally heavy in- 
vestment in large power houses which would stand 
idle for a very large part of the day, due to the low 
load-factor of such service. 

A number of the steam-railway men present also 
discussed the papers and a few made some disparaging 
remarks about electric service, to which Mr. Potter 
replied. 


EXHIBITION COMMITTEE, N.E. L. A, 
PLANS PRIZE CONTEST. 


Member Visitors to Atlantic City Convention Exhibit 
May Enter Contest in Describing Their Impressions. 


The Exhibition Committee of the National Elec- 
tric Light Association announces an interesting con- 
test in connection with the exhibition to be held at 
the 42nd convention, Atlantic City, N. J., May 19-23. 
The announcement is as follows: 

The momentum behind the coming N. E. L, A. 
convention is equal to that which has preceded any 
past meeting of that body. 

All the thought and energy that have been pent up 
for months by the legitimate restrictions that the war 
imposed, have been released, so that without reserva- 
tion it can be said that Atlantic City and the Million 
Dollar Pier will see a convention this year that will 
be marked as one of the greatest ever. l 

The plans and program of the Exhibition Commit- 
tee, when known, will alone prove the above prediction. 

Exhibit space is already oversubscribed. In fact, 
it looks as though an already expansive exhibit hall 
will need to be enlarged, if all who ask for space are 
to be accommodated. 

It would be “telling” and spoil the surprise if the 
complete plans of the Exhibition Committee were 
divulged. 

But it is permitted to announce one interesting 
phase of the program—the Prize Contest. 

Everyone who has ever attended any convention 
knows that the-real good that)comes out of any exhi- 
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bition is mutual. The manufacturer, by his invest- 
ment in space, apparatus, and time, brings something 
and adds something to the convention itself, and 
offers an opportunity to the central-station man to get 
“up to the minute’ information on appliances, 
methods, and apparatus that improve his business or 
department. 

Conventions, like colleges, offer but a part of their 
educational advantages in the class room. There is 
a world of knowledge to be learned on the campus— 
and the exhibition hall is a part of the convention 
campus. ? 

So, as always, you will be invited to the exhibit; 
but more than that you will be encouraged to look, 
learn and earn. After you have seen, you can write 
down your impression of the exhibition as a whole 
and so compete for a series of money prizes. 

In competing for these prizes, the following rules 
will govern: 

(1) Every contestant must be a Class B member 
of the N. E. L. A. 

(2) All Class B members except those engaged 
in publicity and advertising are eligible to compete. 

(3) Every contestant must have manuscript in the 
hands of the judges by June 1, manuscripts not to 
exceed 2000 words, and to bear the name, address and 
occupation of the contestant. 

A board of judges selected by the president of the 
National Electric Light Association will decide on the 
best three stories, and will award first, second, and 
third prizes. as follows: 

First prize—$150 in Victory Liberty Bonds. 

Second prize—$100 in Victory Liberty Bonds. 

Third prize—$s5o0 in Victory Liberty Bonds. 

Prize winning stories will receive early publication 
in the National Electric Light Association Bulletin 
and electrical trade papers. 

It is appreciated that the best possible advice to 
be obtained for future exhibits will come from the 
man who is closest to the use of the materials or 
appliances exhibited; and that an exhibition is good 
or poor to the extent that it helps central-station 
operation, maintenance, construction and selling. 

Full particulars of the prize contest will appear in 
the official convention program and convention dailies. 


DOCTOR STEINMETZ TALKS ON INDUS- 
TRIAL CO-OPERATION. 


Methods Now in Use Analyzed at Recent New York 
Mesting. 

At the recent Industrial Conference of the New 
York Business Publishers’ Association, at New York 
City, Dr. Charles P. Steinmetz, consulting engineer 
of the General Electric Co.. of Schenectady, N. Y., 
delivered an address on “Industrial Co-operation.” In 
his address Doctor Steinmetz analyzed very carefully 
the different methods now being used to secure the 
co-operation of employes. Some of these are inade- 
quate, in his opinion, and others are conducted along 
the wrong lines at present. It is easy to say we must 
have co-operation: also to find fault. It is not easy 
to make suggestions how it should be done and how 
the present strained relations between capital and 
labor should be overcome. Probably there is no single 
way to bring about true co-operation. 

One wav, welfare work, is important and useful 
but often offensive and insulting, by being forced on 
labor in a paternalistic manner. It is appreciated 
where not done as a welfare work but merely as a 


ELECTRICAL REVIEW 


Vol. 14—No. Ii, 


matter of corporate self-interest. We must realize 
quality of one’s work depends on conditions under 
which work is done. This makes the difference in 
the self-respect and quality of the man. This will not 
bring about co-operation. We must not use the name 
welfare work. It should be called an Industrial Rela- 
tion department or committee, instead of Welfare de- 
partment. The most difficult thing in co-operation is 
to put yourself in the other’s place and see things as 
he sees them. 

Another attempt which has been made is the 
attempt of getting closer relation by the bonus system, 
giving bonuses during times of industrial prosperity 
and getting the employe interested in the industry. To 
some extent that is all right. It may be all right in 
Germany where people have been trained to look up 
to their masters as superiors, but leaves a bad taste 
among Americans. They are prone to ask, “Why not 
give us an increase of wages instead of a bonus?” 
The bonus system has the disadvantage of sharing 
only in profit and not in management. 

Another attempt is the committee system, claimed 
to have been successful in England. There are sev- 
eral forms. There are the committees elected bv 
employes which take up with employers all relations 
of mutual importance and interest, arbitrating wages. 
hours, etc. Another form is joint committee, half of 
which is elected by employes and half by the cor- 
poration. This appears to have very much in its 
favor. There are, however, some difficulties. The 
most serious difficulty is that labor has its own organ- 
ization and such action is apt to be taken by labor 
unions as not recognizing them. Shop committees 
are liable to be considered as eliminating the labor 
unions by putting up a rival union. While leaders of 
industry recognize the necessity of co-operation. 
unions or labor organizations have not yet realized 
the advisability of co-operation in industry. But 
there is another side. Do we want the committee svs- 
tem? Let us assume it is successful. A board of 
directors on one side and a labor committee or com- 
mittees on the other. Is this not another warfare by 
organizing two different parties? 

The last method is wage dividend. Mother In- 
dustry requires capital and labor. Therefore both are 
entitled to share in the profits. Capital is entitled to 
a fair rate of interest on the money invested and labor 
is entitled to a fair rate of wages for the work done. 
All profits beyond that belong to capital and labor. 
These should be divided as dividends, being dividends 
on capital stock, the other being divided on labor stock 
as found by yearly wages. This system is in opera- 
tion in a number of corporations, in electric utility 
companies and others. It lacks provision for share 
in the management, but we could carry it further and 
recognize labor as equivalent to capital and give the 
labor stockholder the same right as the capital stock- 
holder in the management. This does not set up 
rival administration, but brings about joint control bv 
evolution and not by revolution. The question is— 
How far should employes be recognized as stock- 
holders? There are many things that show that only 
those who have been with the organization for a num- 
ber of years should be recognized as wage stock- 
holders, taking part in dividends and management. 
The limit could be set at ten vears. There would not 
be many and would not make any radical change in 
industry, and every year or so it could be changed. the 
minimum going down to six or five years. This would 
eliminate any opposition except from the extreme 
socialists who. refuse to, recognize Capital at all. 
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STATUS OF LIGHTING CODES DISCUSSED 
IN CHICAGO. 


Mr. Stickney’s Paper Presented at Joint Meeting of Chi- 
cago Sections, A. I. E. E. and I. E. S. 


Lighting codes formed the topic of discussion at a 
joint meeting of the Chicago Sections of the American 
Institute of Electrical Engineers and the Illuminating 
Engineering Society helti on the evening of April 17. 
George H. Stickney, past-president of the I. E. S., 
presented in abstract his paper on the “Present Status 
of Industrial Lighting Codes,” which, as reported in 
our last issue, was first presented at New York on 
April 11 before a joint meeting of the two parent 
societies. Mr. Stickney discussed the conditions that 
led to the drafting of lighting codes, reviewed the his- 
tory of the existing codes, summarized their principal 
specifications of daylight, intensity values, glare limits, 
distribution, emergency lighting, switching and en- 
forcement. 

John A. Hoeveler, illuminating engineer of the 
Industrial Commission of Wisconsin, opened the dis- 
cussion by referring to features that should be found 
in such codes. For instance, they should not be arbi- 
trary, nor too rigid, but subject to revision as the 
development of current practice requires. The Wis- 
consin Lighting Code was the first in the feld, having 
been adopted in January, 1913. It was quite mate- 
rially revised last year. The new code has applied in 
full as to new installations since July 1, 1918. Re- 
habilitation of existing systems without necessarily 
abandoning equipment in use should be completed by 
July 1, 1920. Where compliance with the code involves 
abandoning the old equipment and installation of a 
new system, the work must be completed as rapidly as 
circumstances permit. Mr. Hoeveler pointed out the 
principal features of the Wisconsin Code as to natural 
and artificial light, shading of lamps, distribution of 
light, emergency lighting, etc. Where factories have 
isolated power plants they are urged to secure emer- 
gency lighting service from central-station lines. 

D. Powman discussed the means for providing 
emergency lighting, which with central service as a 
rule can be taken care of through a separate service 
from the same main. J. L. Stair spoke of the need for 
and timeliness of trying to secure a lighting code for 
Illinois. F. H. Bernhard referred to the wide diverg- 
ence of opinion regarding additional legislation and 
the need for engineers participating in the drafting of 
lighting codes or regulations. J. R. Cravath stated 
that effects of glare are quite well known, but it is 
difficult to draft limits of glare properly. E. D. Till- 
son spoke of the need for a low-cost foot-candle meter 
that need not necessarily be portable. In closing the 
discussion, Mr. Stickney dwelt on the reasonableness 
of the commissions that are enforcing codes. 


SUBWAY EMPLOYES GIVEN THOROUGH 
INSTRUCTION IN OPERATION. 


On April 15, the new Clark street tunnel, connect- 
ing the Wall and William street station in Manhattan 
with the Borough Hall subway station in Brooklyn, 
was put into use by the Interborough Rapid Transit 
Co. With the opening of this tunnel passengers from 
Brooklyn will have a through direct express service 
to either the East or West sides of Manhattan and 
the Bronx without changing. 

Before putting the new line in service every man 
having to do with the direct operation of the trains 
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went through a thorough schooling. Every man was 
required to become thoroughly acquainted with the 
grades and curves, signal system, safety appliances, 
etc. After the schooling he underwent a final exam- 
ination as to his competency. This period of trial 
operation adds actual experience to the theoretical 
knowledge and enables a large number of employes 
to become familiar with the new line so that they may 
readily give information to the public. 


COMMISSION’S JURISDICTION OVER 
MUNICIPAL PLANTS UPHELD IN 
ILLINOIS. 


In the case of the Springfield Gas & Electric Co. 
against the city of Springfield, Illinois, the Supreme 
Court of Illinois handed down a decision April 15. 
holding the clause in section 10 of the Public Utilities 
Act, exempting municipally owned public utilities from 
the operations of the act, to be unconstitutional. The 
decision of the Sangamon County Circuit Court was 
reversed. The decision in this regard was as follows: 

“The persons who use the products of service of 
public utilities are entitled to the benefits of the public 
utilities act and are entitled to its protection against 
extortion, discrimination and inferior service bv 
whomsoever furnished. 

“Tf a customer is oppressed by extortionate charges 
or discriminated against by wrongful rate or inferior 
service the wrong is the same whether done by a 
municipal corporation or a private corporation.” 


PHILADELPHIA LETS CONTRACT FOR 
NEW SECTION OF STREET CAR LINE. 


The North American Railway Construction Co., 
of Chicago, has been awarded the contract to build 
the first 6 miles of the proposed Frankford-Byberry 
trollev line at Philadelphia. The contract price is 
$370,892. The railway will consist of single track 
with the exception of one-half mile of double track. 
Several turnouts will be installed to permit cars to 
pass each other. 

The successful bidder took the job at a low figure 
in order to get established in the eastern states and 
extend its field of operations. Its contracts previously 
have been confined to the larger cities in the Middle 
West. Railways and trolley lines have been con- 
structed by it in Chicago, Kansas City, and in other 
western cities. A contract with the Baltimore & Ohio 
Railroad Co. is now being completed: in Pittsburgh, 
and the equipment will be moved from there to Phila- 
delphia. The thirteen bidders submitted tenders 
ranging between $370,892 and $635,968.50. 


ANALYSIS OF WAVE FORM DISCUSSED. 


The Seattle Section of American Institute of Elec- 
trical Engineers, at the meeting held April 15, was 
addressed by Prof. L. F. Curtis of the Engineering 
Department of University of Washington. His sub- 
ject was “Analysis of Wave Form by Means of Indi- 
cating Instruments.” He described a unique method 
for the analysis of alternating-current wave-form 
which he has developed, showing how most informa- 
tion heretofore obtainable only from osctllograms, can 
be accurately and quickly obtained by the use of sim- 
ple indicating instruments. The address is to become 
one of the Institute papers and sent to its members. 

One of the subjects to come before this body and 
others of the Seattle associated engineering societies 
is that of licensing ‘engineérs under state law. 
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Program tor Convention of National 
Electric Light Association 


Wide Variety of Topics to Be Presented and Discussed 
at Annual Convention in Atlantic City, May 19 to 22 


E tentative program for the 42nd convention 
of the National Electric Light Association has 


been announced substantially as given below. 
The convention will be held on the Million Dollar Pier, 
Atlantic City, N. J., May 19 to 23. Particulars on 
the tentative program of entertainment features are 
given on another page. The following is the program 
for the technical and business sessions, subject to pos- 
sible slight revision. 


First General and Executive Session. 
TuESDAY, May 20, 10 A. M. 


1. Welcome to Atlantic City by Mayor Harry Bach- 
arach. 

2. Address of the president —W. F. Wells, Brooklyn 

Edison Co., Inc., Brooklyn. 

Appointment of Committee on President’s Address. 

Announcements. 

Report of the acting secretary—S. A. Sewall, New 

York. 

Report of insurance expert—W. H. Blood, Stone 

& Webster, Boston. 

7. Report of Rate Research Committee—Alex Dow, 
chairman, Detroit Edison Co., Detroit. 

8. Progress report of Special Joint Committee on 
Determination of Power-Factor in Polyphase Un- 
balanced Circuits—R. J. McClelland, chairman, 
Electric Bond & Share Co., New York. 

9. Paper—“The Electric Truck in Modern Trans- 
portation” —E. E. LaSchum, general superintend- 
ent, American Railway Express Co., New York. 


D ypo 


Second General and Executive Session—The Public 
Policy Session. 


TuEspay, MAY 20, 9 P. M. 


1. Paper—“Sale of Securities to Customers and Resi- 
dent Citizens’—W. H. Hodge, H. M. Byllesby & 
Co., Chicago. 

2. Report of Public Policy Committee—W. W. Free- 
man, chairman, Union Gas & Electric Co., Cin- 
cinnati. 

3. Report of National Committee on Gas and Electric 
Service—J. W. Lieb, chairman, New York Edison 
Co., New York City. 

4.: Address—“The Trend of Socialism’—F. G. R. 
Gordon, Haverhill, Mass. 


Third General and Executive Session. 
WEDNESDAY, MAY I0, 2 A. M. 


I. Report of the treasurer—Frank W. Smith, United 
Electric Light & Power Co., New York City. 
Election of Nominating Committee. 

3. Report of Membership Committee—Walter Neu- 
muller, chairman, New York Edison Co., New 
York. 

4. Report of Committee on Company Sections—F. A. 

~ Birch, chairman, Philadelphia Electric Co., Phila- 
delphia. 

5. Report of Committee on Constitution and By-Laws 
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—Wm. C. L. Eglin, chairman, Philadelphia Elec- 
tric Co. 
Appointment of Committee on Memorials. 
Appointment of Committee on Resolutions. 
Address—“Regional Power Systems’—George 
Otis Smith, director, Geological Survey, Depart- 
ment of Interior, Washington, D. C. 

Fourth General and Executive Session. 

THuRSDAY, May 22, IO A. M. 


I. Report of Committee on Safety Rules and Acci- 
dent Prevention—Wm. C. L. EEan chairman, 
Philadelphia Electric Co. 

2. Report of Lamp Committee—Frank W. Smith, 
chairman, United Electric Light & Power Co., 
New York. 

3. Paper—“The Importance of Electrochemistry ”— 
Prof. Joseph W. Richards, Lehigh University, sec- 
retary of American Electrochemical Society. 

4. Report of Committee on Form of Annual Report 
to Commissions—W. J. Meyers, chairman, United 
Electric Light & Power Co., New York. 

5. Report of Committee on Billings and Doherty 

Prizes—A. S. Loizeaux, chairman, Consolidated 

Gas, Electric Light & Power Co. of Baltimore. 

Report of Committee on President’s Address. 

Report of Committee on Constitutional Amend- 

ments. 

Report on Committee on Memorials. 

Report of Committee on Resolutions. 

10. Report of National Nominating Committee. 

11. Election and installation of officers. 


Company Sections. 
WEDNESDAY, May 21, 6:30 P. M. 


Company Sections dinner. 


Accounting Section. 


May 20, 2 P. M.—Firsr ACCOUNTING 
SESSION. 

I. Chairman’s address—Paul R. Jones, 
Doherty & Co., New York. 

2. Election of Nominating Committee. 

3. Report of Committee on Cost Accounting and 
Statistics—A. D. Spencer, chairman, Detroit Edi- 
son Co., Detroit. 

4. Report of Committee on Commission Accounting 
Rulings—H. E. Addenbrooke, chairman, Common- 
wealth Edison Co., Chicago. 

5. Report of Committee on Accounting Education— 
H. B. Lohmeyer, chairman, Consolidated Gas. 


Electric Light & Power Co. of Baltimore. 


WEDNESDAY, May 21, 2 P. M.—SECOND ACCOUNTING 
SESSION. 

I. (a) Report of Committee on Operating Records— 
C. A. White, chairman, Edison Electric Illumi- 
nating Co. of Boston. 

(b) Address—“Experience with Government 
Transportation”—H., B. Lohmeyer, Consolidated 
Gas, Flectric.Light & (Power) Co: of Baltimore. 
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2. Report of Committee on Purchasing and Store- 
room Accounting—W. F. Stevens, chairman, Edi- 
son Electric Illuminating Co. of Boston. 

3. Report of Committee on Accounting Service to 
Member Companies and the Monthly Bulletin— 
Frederick Smith, chairman, New York Edison Co., 
New York. 

4. Report of Committee on Customers’ Records and 

Billing Methods—H. C. Schlegel, chairman, New 

York Edison Co., New York. 

Address—“The Importance an Efficient Account- 

ing Department Is to a Business” —Col. H. A. Gid- 

ney, Charles H. Tenney & Co., Boston. 

6. Report of. Nominting Committee on Section 
Officers. 

7. Election of section officers. 


Commercial Section. 


TuEespay, May 20, 2 P. M.—FirstT COMMERCIAL 
SESSION. 


1. Chairman’s address—Charles J. Russell, Philadel- 
phia Electric Co. 

2. Report of Committee on Finance— John G. 
Learned, Public Service Co. of Northern Illinois, 
Chicago. 

3. Appointment of Nominating Committee. 

4. Report of Committee on Commercial Service and 
Relations with Customers—R. F. Bonsall, Con- 
solidated Gas, Electric Light & Power Co. of 
Baltimore. 

5. Report of Committee on Wiring—R. S. Hale, Edi- 
son Electric Illuminating Co. of Boston. 

6. Report of Committee on Education of Salesmen— 
Fred R. Jenkins, Commonwealth Edison Co., 
Chicago. 

7. Report of Committee on Electric Salesman’s Hand- 
book—R. H. Tillman, Consolidated Gas, Electric 
Light & Power Co. of Baltimore. 


Cat 


WEDNESDAY, May 21I, 2 P. M.—SECOND COMMERCIAL 
SESSION—LIGHTING SALES BUREAU. 


1. Chairman’s address—C. L. Law, New York Edison 
Co., New York. 

2. Report of Committee on Commercial Aspects of 
Lamp Equipment—O. R. Hogue, Commonwealth 
Edison Co., Chicago. 

3. Report of Committee on Commercial Aspects of 
Street and Highway Lighting—C. G. Durfee, 
Rochester Railway & Light Co., Rochester, N. Y. 

4. Report of Committee on Residence Lighting— 
C. W. Johnson, Hodenpyl, Hardy & Co., Jackson, 
Mich. 

5. Report of Committee on Outdoor Lighting—H. H. 
Magdsick, National Lamp Works, Cleveland, Ohio. 

6. Report of Committee on Electrical Advertising— 
E. A. Mills, New York Edison Co., New York. 

7. Report of Committee on Store Lighting—A. L. 
Powell, General Electric Co., Harrison, N. J. 

8. Report of Committee on Lighting of Public Build- 
ings—G. Bertram Regar, Philadelphia Electric Co. 


WEDNESDAY, May 21, 2 P. M.—THIRD COMMERCIAL. 


SESSION (PARALLEL SESSION )—POWER 
SALES BUREAU. 


I. Discussion—‘Effect of the War on Isolated Plant 
Costs”—Led by I.'Lundgaard, Rochester Railway 
& Light Co., Rochester Ne YX. 

2. Discussion—Digest 1917 Report of Electric Heat- 
ing Bureau. Electric Heating of Non-Ferrous 
Metals—C. F. Hirshfeld, Detroit Edison Co. 

3. Paper—“Electric Furnaces.” (a) Non-ferrous 
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Metals—Discussion led by N. T. Wilcox, Missis- 
sippi River Power Co., Keokuk, Iowa. 
(b) Steel—Discussion led by Morse DellPlain, 
Northern Indiana Gas & Electric Co., Hammond, 
Ind. 

4. Paper—‘“Power-Factor in Customers’ Installa- 
tions’ —Discussion led by R. H. Knowlton, United 
Gas Improvement Co., Philadelphia. 


WEDNESDAY, May 21, 3:45 P. M.—FourTH CoM- 
MERCIAL SESSION—ELECTRIC RANGE COMMITTEE. 


I. Discussion—Commercial Information and Recom- 
mendations—Led by J. F. Killeen, Edison Electric 
Appliance Co., Chicago. . 

2. Discussion—Technical Features of the Electric 
Range Business—Led by Hartwell Jalonick, Texas 
Power & Light Co., Dallas. 

3. Discussion—Water Heating by Electricity—Led 
by (to be named). 


May 21, 6:30 P. M.—POWER SALES 
BUREAU DINNER. 


1. Discussion—Electric Welding—Led by F. E. Rich- 
ards, Public Service Electric Co., Newark, N. J. 

2. Paper—‘‘Electric Industrial Trucks and Tractors 
and Their Relation to the Central-Station Load’— 
E. J. Bartlett, Baker R & L Co., Cleveland. 


THURSDAY, MAY 22, 2:30.P. M.—FIFTH COMMERCIAL 
SESSION. 


1. Report of Committee on Publications—F. D. Pem- 
bleton, Public Service Electric Co., Newark, N. J. 
2. Report of Committee on Co-ordinate Advertising 
and Sales Campaigns—Henry Harris, Duquesne 
Light Co., Pittsburgh. 
3. Report of Committee on Merchandising—E. R. 
Davenport, Narragansett Electric Lighting Co., 
Providence, R. I. 
Report of Nominating Committee. 
Election of section officers. 
Demonstration—Industrial Lighting Equipment— 
William A. Durgin, Commonwealth Edison Co., 
Chicago. 
Electric Vehicle Section. 


Tuespay, May 20, 2 P. M.—First ELECTRIC VEHICLE 
SESSION. 

1. Chairman’s address—E. S. Mansfield, Edison Elec- 

tric Illuminating Co. of Boston. 

Report of the secretary. 

Report of the treasurer. 

Report of Committee on Federal and Municipal 

Transportation—James H. McGraw, chairman, 

McGraw Publishing Co., New York. 

s. Report of Committee on Garage and Rates—C. H. 
Miles, chairman, Edison Electric Illuminating Co. 

-of Boston. 

6. Report of Committee on Legislation—G. A. Free- 
man, chairman, Walker Vehicle Co., Chicago. 

7. Report of Committee on Manufacturers’ and Cen- 
tral-Station Co-operation—George B. Foster, 
chairman, Commonwealth Edison Co., Chicago. 

8. Report of Committee on Standardization—E. R. 
Whitney, chairman, Commercial Truck Co. of 
America, Philadelphia. 

9. Report of Operating Records Committee (Ac- 
counting Section)—C. A. White, chairman, Edison 
Electric Illuminating Co. of Boston. 

10. Report of Transportation Engineering Committee 
—F. M. Feiker, chairman, Electrical World, New 
York City. 

11. Appointment)of Nominating Committee. 
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12. Paper—“The Present and Future Status of the 
Electric Vehicle’—Rodney K. Merrick, Commer- 
cial Truck Co., Philadelphia. 

13. Paper—"*The Electric Vehicle from a Salesman’s 
Standpoint’—J. B. N. Cordoza, Walker Vehicle 
Co., New York. 


WEDNESDAY, May 21, 2 P. M.—SECOND 
VEHICLE SESSION. 


ELECTRIC 


1. Paper—“A Message From Electric Vehicle Users’” 
—George I. Foster, Commonwealth Edison Co., 
Chicago. 

2. Report of Nominating Committee. 

3. Election of officers. 

4. Paper—“The Proper Application of the Electric 
Vehicle” —F. F. Sampson, Exide Battery Depots, 
New York. 

5. Paper—" Electric Industrial Trucks and Tractors 
and Their Relation to the Central-Station Load” — 
E. J. Bartlett, Baker R. & L. Co., Cleveland. 

6. Questionnaire containing various subjects for dis- 
cussion. 


Technical and Hydroelectric Section. 


May 2 P. M.—Ftirst TECHNICAL 


SESSION. 


1. Chairman's address—R. J. McClelland, Electric 
Bond & Share Co.. New York City. 

2. Appointment of Nominating Committee. 

3. Report of Committee on Prime Movers—N. A. 
Carle, chairman, Public Service Electric Co., New- 


ark, N. J. 


Tuespay, May 20, 2:30 P. M.—SECOND TECHNICAL 
SESSION, 


TUESDAY, 20, 


I. Report of Committee on Underground Construc- 
tion and Electrolvsis—E. B. Meyer. chairman, Pub- 
lic Service Electric Co., Newark, N. J. 

2. Report of Committee on Overhead Lines and In- 
ductive Interference—A. E. Silver, chairman, Elec- 
tric Bond & Share Co., New York City. 
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Wepnespay, May 21, 2 P. M.—THIRD TECHNICAL 
SESSION. 


1. Report of Committee on Electrical Apparatus— 
R. F. Schuchardt, chairman, Commonwealth Edi- 
son Co., Chicago. 

2. Report of Committee on Meters—F. V. Magal- 
haes, chairman, New York Edison Co. 

3. Report of Nominating Committee. 

4. Election of officers. 

5. Adjournment. 


ENTERTAINMENT PROGRAM FOR N.E. L.A. 
CONVENTION. 


Tentative Outline of Principal Social Events and Recrea- 
tion Features for Atlantic City Gathering. 


A tentative program of the principal entertain- 
ments during the 42nd convention of the National 
Electric Light Association has been announced by 
T. I. Jones, of the Brooklyn Edison Co., Brooklyn. 
N. Y., chairman of the Entertainment Committee. 

Monnay, May 19, 9 A. M.—Opening of Exhibi- 
tion, Million Dollar Pier. 

9:30 P. M.—Reception, followed by dancing, Mil- 
lien Dollar Pier. 

Tuespay, May 20, 12:30 TO 1:30 P. M. AND 5 106 
p. M.— Wireless telephone communication between 
land and flving aeroplanes; Aeronautical Exhibition. 
showing machine control and feats in flying, end of 
Milton Dollar Pier. 

4 P. M.—Cards for the Ladies—Auction Bridge and 
Five Hundred for prizes, Million Dollar Pier. 

WEDNESDAY, MAY 21, 12:30 TO 1:30 P. M. AND 
& TO 6 P. M.—Second demonstration of wireless tele- 
phone communication: Aeronautical Exhibition. 

4 P. M.—Ladies’ Tea and Musicale, string orches- 
tra, instrumental and vocal soloists, Million Dollar 
Pier. 

g P. M.—Carnival and Ball, including illumination 
spectacle, special music, Million Dollar Pier. 


TENTATIVE SCHEDULE OF SESSIONS 
42ND CONVENTION NATIONAL ELECTRIC LIGHT ASSOCIATION 
Atcantic City, New Jersey, May 19-22, 1919 


Monpay, May 1978 


to o'clock 
Exhibition Opens 


fp o'clock 
Registration Begins 


Session No. 1 
2 o'clock 


Session No. 1 
Accounting Section— 

Session No. 1 
Vehicle Section— 

Session No. 1 


Section— 
Session No. 1 
2:30 o'clock 


Section— 
Session No. 2 


9:20 o'clock 


clock 9 o'clock 
‘Presidential Reception 


Session No. 2 


EVENING. .ccoe. 


(The Public Policy Session) 


Tuespay, May 2018 


General and Executive— 


Commercial Section— 


Technical and Hydro-Electric 


echnical and Hydro-Electric 


General and Executive— 


WEDNESDAY, May 21st THurRSDAY, May 22x9 


10 o'clock ro o'clock 
General and Executive— General and Executive= 
Session No. 3 Session No. 4 
2 o'clock : 2:30 o'clock 
Technical and Hydro-Electric Commercial Sectioa— 
Section— Session No. 5 


Session No. 3 
Accounting Section— 
Session No. 2 
Vehicle Section— 
Session No. 2 
Commercial Section— 
Session No. 2 
Commercial Section— 
Session No. 3 
3:45 o'clock 
Commercial Section— 
Session No. 4 


6:30 o'clock 
Company Sections Dinner 
Power Sales Bureau Dinner 
9 o'clock 
Carnival 
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CO-ORDINATION OF ELECTRICAL 
| RESEARCH. 


Scheme Proposed to English Institution of Electrical 
Engineers. 


A proposal that the British Institution of Electri- 
cal Engineers should take the initiative in regard to a 
scheme for co-ordination of research in works and 
laboratories was advanced by H. R. Constantine at a 
meeting of that body held in London early in April. 
The subject was declared to be intimately connected 
with reconstruction, and there should be co-ordination 
in laboratories attached to universities, colleges and 
technical institutions, in laboratories working inde- 
pendently on commercial lines, and in the experi- 
mental departments of manufacturing concerns. There 
has been an enormous amount of overlapping in the 
past, and the time is specially opportune for making a 


change in the direction of co-ordination and combined ° 


organization, in order that these experimental labora- 
tories may be run at the maximum national efficiency. 

It was stated that this neglected question was 
vitally important and co-ordination was a practical 
necessity for successful after-the-war trade. 

Mr. Constantine proposed a scheme in which all 
the existing laboratories of England would be united 
under one roof, but he showed immediately afterwards 
that this idea was impracticable. As an alternative 
he propounded a scheme whereby the present labora- 
tories would be retained in their existing form, the 
co-ordination consisting essentially of skillful organi- 
zation througn a central board of control. The scheme 
was not utopian b t was perfectly feasible and he gave 
further details of ene proposed constitution and work- 
ing, exact particulars being mentioned of the relation- 
ship between the board and the laboratories, as well 
as the inventors of the country. He expressed the 
wish that some such scheme might become an actual 
reality in the near future. 

The control board proposed for all the research 
laboratories mentioned would keep full records of 
what each individual laboratory was doing and would 
receive all inquiries for research work to be done, 
whether the same came from inside or outside the 
laboratories in question. Furthermore, the board 
would keep all published research records of the world 
and would thus be able to guide individual laboratories 
in their work. 

The board would be invested with full powers to 
‘order any laboratory to undertake certain research 
work or to leave another research alone, or indeed to 
transfer, if considered advisable, part of its equipment 
and personnel to another laboratory. 

Finally, all new discoveries would be communicated 
to the board, which would at its discretion publish the 
same openly, or else give them or sell them as trade 
secrets to interested British manufacturers or com- 
bines. Mr. Constantine divided the research done in 
works laboratories into two distinct classes, namely, 
investigations in connection with entirely new prin- 
ciples or materials, and experiments to improve the 
construction of details of machines or apparatus built 
in those particular works. Obviously the latter con- 
cerns nobody but the firms in question, and the latter 
‘is at liberty to spend as much time and money as it 
likes on such experiments. But as to the former re- 
search there is an almost unbelievable waste of energy 
going on at the present day. or at any rate there was 
before the war, because nearly all the firms manufac- 
turing the same articles were working parallel to each 
other in their own laboratories behind closed doors. 
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Surely, it would be much simpler and better for all 
parties concerned if such research were carried out 
absolutely thoroughly in one properly-equipped labora- 
tory and the results circulated as soon as some definite 
decision had been reached. 

Mr. Constantine’s object in bringing the subject 
forward in great detail was to show that some form 
of co-ordination in research was necessary, not only 
from the national point of view, but also in the inter- 
ests of the individual manufacturers and experi- 
menters. The practical solution of the problem was 
not so difficult as might be supposed on first consid- 
eration. The Institution should invite a conference of 
all interested parties in order to settle in the first place 
the absolute necessity for some such concerted action 
and to come to some decision as to the general out- 
lines which such a scheme should have. That con- 
ference could then, after one or two meetings, appoint 
a smaller committee to work out the details, which 
would subsequently be submitted for approval before 
the plan was definitely put into operation. 


INCREASE IN ELECTRICAL INSTALLA- 
TIONS IN BRITISH COLLIERIES. 


The statistics relating to the colliery developments 
of the United Kingdom during the year 1917 are the 
latest available to the public and from these it 1s pos- 
sible to see something of the rate of progress of elec- 
trification during part of the war period. The total 
horsepower of electrical installations increased from 
850,662 to 913,640, an advance of 7.40% compared 
with an advance of 5.71% during 1916. The surface 
horsepower increased by 6.32%, making a total of 
291,744 hp., and the underground by 8.23% to 521,896 
hp. The former showed a falling off compared to 
1916, but the latter a substantial advance, the rate of 
increase underground being only 2.90% in 1916 as 
compared with the 8.23% for 1917. In 1917 there 
were 4799 coal-cutting machines in 678 collieries as 
against 3459 in 660 collieries in 1916. Of the 3799 
there were 1739 operated electrically and 2060 by com- 
pressed air. The total tonnage cut -by electrical ma- 
chines in 1917 was 16,574,310 tons as against 15,922.- 
603 in 1916. The total cut by compressed air was 
11,622,176 tons in I917 as against 10,882,795 in IQI6. 
The total mineral cut by machinery was 28,196.486 
tons in 1917 as against 26,805,398 tons in 1916. The 
use of electric safety lamps has made a most remark- 
able advance in recent years whereas in 1913 they 
numbered only 37,823, in 1914 they were 75,707; in 
IQI5, 95,167; in 1916, 126,784, and in 1917, 146,651. 
In 1917 oil lamps in use fell from 610,821 to 600.919. 


ONE CITY 100% WIRED UP. 


Contractors and central stations in more than 400 
cities in the United States have signified their willing- 
ness to co-operate with the Society for Electrical De- 
velopment in the nationwide house-wiring campaign, 
“Electrify Your Home.” It is interesting to note that 
of all the 11,000 contractors and central stations to 
whom the story of the campaign was sent only one 
has flatly said “You can’t do anything for us.” That 
city is Pasadena, Cal. The message, which comes 
from there is brief and to the point. It says: “Sorry 
we have no need for your campaign literature inas- 
much as every house in Pasadena 1s wired and con- 
nected. Population 42,000—electric meters connected 
15,600. Can you beat it?” l 

How many.cities will be in Pasadéna’s position at 
the close of “Electrify Your Home”? 


684 


Vol. 74—No. 17. 


UUM ATA 


POETICO IIDE OOI FIOTT ON 1 FRED NON PODTOPIENIA -0009 9000 OOA Da 4 IDEN IEC NEDNET H LUNE ECROROPUDSSSDEFOOOUROOURIUORG ETOO ND UDLETE AAIDD DRED ITO ORORDEDIOETOLEDDES DOEI 1NNDS;NOOTERDO AIOE ROBO mROLORENE OED ED IO DD OTH EDesAgRETONmOE EALEN 


Commercial Practice 


EROE neces res ne OSAA 


E AAA T 


Window Displays—Summer Service for Plants in Roches- 
ter — Byllesby’s Business — Duluth’s Electric Ice Plant 


VALUE OF GOOD SHOP WINDOWS.. 


A Straight Talk in Merchandising. 


The value of our show windows as an advertising 
medium is tremendous, says V. H. Kennedy, commer- 


cial manager, Citizens Gas & Fuel Co. of Terre Haute, 


Ind., in the United Gas and Electric Engineering 
Corp.’s Bulletin. How many of us really realize their 
possibilities and get the full value out of them? They 
offer one of our most direct contacts with the public, 
a means of influencing prospective customers and sell- 
ing goods that entails practically no additional expense. 

The people we are most interested in, the folk who 
buy cur merchandise, are in the main already our 
customers and where can we better tell them what 
we have for them than in our windows? An attrac- 
tive window display which speaks to them just before 
they enter the office or sales-room, attracts their atten- 
tion, directs their interest and very often reminds 
them of something they have wanted to buy, or shows 
them something new that makes immediate appeal. 

It would be estimating low to say that at least 
50% of these customers come to our office every 
month, either to pay their bills or to buy merchandise. 
They are the people we are directly interested in. 
These are the people who know us best and the value 
of our service. 


Also, we have found it most advantageous to have ` 


our newspaper advertising and window messages 
closely associated. In this way we get our prospect 
coming and going. We make each medium, each mes- 
sage, support the other. We try to keep our window 
looking neat and attractive, and above all, timely and 
interesting. Just recently we had a window showing 
a blind fireplace with a Radiantfire in it. We kept 
the Radiantfire burning all the time to show how cozy 
and attractive it would look in the home. We also 
had several Sunbeam heaters in the window. The 
week we had this trim the weather was damp and cold. 
We sold eight Radiantfire and fourteen Sunbeam heat- 
ers. Another trim was had on stand lamps and sold 
ten in the week. 

If you have not been taking personal interest in 
your show window, think it over. I believe you will 
agree that our windows are proving a very valuable 
advertising medium. Why shouldnt yours do as 
much for you? 


NEW BUSINESS OF BYLLESBY PROPER- 
TIES. 


All electric properties of H. M. Bvyllesby & Co. 
reporting for the week ended April 12 show the fol- 
lowing new business gains (net): 533 customers with 
368 kw. of lighting and 549 hp. in motors. New 
business contracted for but not yet connected includes 
I40I customers with 584 kw. of lighting and 852 hp. 
in motors. Electric energy output shows an increase 
of 24.3% over the corresponding week a year ago. 
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SUMMER POWER FOR ISOLATED PLANTS 
SAVES MONEY. 


Good Results Obtained by Rochester Railway & Light 
. Company. 


During the summer of 1918 about twenty firms 
who own and operate isolated power plants shut them 
down and purchased electricity from the Rochester 
Railway & Light Co. with resulting satisfaction and 
profit. In all cases where a definite comparison of 
costs was obtainable, the total cost of operation, in- 
cluding the purchase of power, was less than it would 
have been had the isolated plant been operated. 

The operation of a private power plant is neces- 
sarily very inefficient during warm weather. A non- 
condensing engine converts only a small percentage 
of the energy of the steam into useful work; a large 
part of the energy is wasted in the exhaust. During 
cold weather a certain proportion of the exhaust 
steam is useful for building heating. What propor- 
tion is actually utilized depends upon the relative 
magnitudes of the heating load and the demand for 
power. During the summer there is not even this 
excuse for the operation of a noncondensing isolated 
plant as compared with the Rochester Railway & 
Light Co.’s power, which is partially hydraulic, the 
remainder being generated by large condensing units 
which get three or four times the amount of energy 
from a pound of coal as does the small isolated plant. 

Practically all of the firms who purchased central- 
station power during the summer of 1918 required 
some steam for heating water and for industrial pur- 
poses, and it was necessary for them to operate at 
least one boiler for this purpose. One might be led 
to think that the operation of a boiler during the 
summer months would nullify the advantages to be 
gained by the purchase of power, but this did not 
prove to be the case. 

In most cases the purchase of power did not in- 
volve a reduction in the payroll for the obvious reason 
that a good engine room force cannot be held unless 
they are given steady employment. Shutting down 
the engine, however, and reducing the load on the 
boilers enabled the engineers to do such work as re- 
pairs to power plant equipment, cleaning and inspec- 
tion of boilers, repairs to heating system, etc., during 
the summer months without interfering in any way 
with factory operation and without involving the 
necessity of calling upon the men for overtime and 
Sunday work. This is one of the important advan- 
tages of the purchase of power. 

The main saving, of course, was that of coal. and 
in many cases this saving alone more than paid for 
the additional cost of the electricity purchased. It 
also enabled factory managers to purchase and store 
coal as an insurance against a recurrence of such a 
coal shortage as we experienced during the winter of 
1917-18. There was/also-a saying-in the cost of sup- 
plies and repairs for generating, equipment during the 
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period when the engines were not operating but could 
be shut down for repair. 

The entire Premo Works of the Eastman Kodak 
Co. was operated on the company’s service from June 
to October, inclusive. The boilers were operated to 
supply steam for the plating room, for dry kilns and 
other industrial purposes. The average coal saving 
per month was 100 tons. The average cost of the 
electric service per month was $468. The saving on 
coal alone was $72 per month. 

The Buffalo, Rochester & Pittsburgh Railroad 
Co.’s office building was operated from June to Sep- 
tember, inclusive, on the Rochester Railway & Light 
Co.’s service. During this period the saving in coal, 
as compared with the previous summer’s operation, 
was: 


HO Colts At SAO 2s an aa $928.00 
Cast b> PISCE cx chccns cs Sleon ces NAOR 635.63 
Savings j Coal alone: esaa 2452 ee eee T AAAA $292.37 


One boiler rated at 150 hp. and equipped with a Jones 
stoker was operated during the summer period to furnish 
steam for the sump pump, service pump and for water 
heating. ‘ 

A department store operated from April 15 to 
Nov. 15 entirely on the company’s service. A com- 
parison with the corresponding 1917 operation, when 
it was running its own plant, shows the following: 


eee kg 1918, 
GOA) totisesti iaaea he $ 6,175.31 $1,914.98 
| Se ere oy a mer Te 3,110.16 2,273.18 
EOE a tcclecwics eens Shs Ces 594.62 2,391.41 
1 see hia Nese Read ORES LEA 100.10 36.40 
E T co ea calan AO ESANI PE IE 530.89 185.06 
Cyc: ERPS ee ee TE ET ee EEN $10,511.08 $6,801.03 


Total saving by purchase of power, $3,710.05. 


A homeopathic hospital purchased all of its power 
from the Rochester Railway & Light Co.’s service 
during the summers of both 1917 and 1918. One 
month’s operation, during which careful records were 
kept, gave the following results: 


ai 98 CON lc ence doi) chad gh eee decease $200.00 


SACI I Wae iis bh iG baie aaeanenaeh 3 10.00 
Saving in supplies and repairs................ 8.00 
DOA) SvintVad seosnce re atavk sees ees sey $218.00 
Additional cost of electricity purchased........ 76.00 
INGE. monty SADE: fi5 oi 53 0936 6s bse bb hcg teense $142.00 
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A firm of manufacturing jewelers purchased all of 
its electricity from April to Oct. 17, a period of 6 
months, 


Total k@-h,. CO mosths) Aar aa a 
Total cost of electricity (6 months)......... $1,972.31 


Average cost of electricity per month.......... 328.72 
Minimum monthly bill, peak 49 kw........... 84.05 
Net cost of electricity per month............. $244.67 


Estimated Generating Costs Saved Per Month— 


Cost- 40 toni at 5500s vpnikesswed cancer anaes $266.80 
WEEE oraaa e-em ta Shue pare thie Mahara he rae OS 12.00 
Oil, waste and minor repairs to engines....... 40.00 
Houer TERRES nurse Abe eee 15.00 
Depreciation on plant due to overload condi- 
tions, one-half of 6% of $10,000............ 50.00 
Tatal OSE OF PUROTAHONs iaai badiawkeds ee ede $383.80 
DECE COST HE CIC CINCY DORE de craenaleedinaketataes 244.67 
NOE sarine Der WON hes oo ans cdcedoense med ions Ser $139.13 


CENTRAL-STATION SERVICE FOR ICE 
PLANTS AT DULUTH. 


There is a general belief that the ice supply of the 
city of Duluth is secured by weighting down large 
cakes of ice and sinking them in Lake Superior where 
they are preserved indefinitely until wanted. That 
this story is a press-agent’s yarn is conclusively proved 
by the success of the Duluth Ice Co., whose plant is 
shown in the accompanying illustration. 

The plant equipment includes two 4o0-ton Artic 
compressors, each driven by a 125-hp. 4000-volt West- 
inghouse induction motor of the slip-ring wound-rotor 
type; two 2%-in. brine pumps, éach driven by a 3-hp. 
motor; two 7!4-hp. vertical motors driving brine agi- 
tators; a 3-hp. motor driving an air compressor and a 
714-hp. motor driving a blower. 

The storage rooms have a capacity of 3700 tons 
and they are filled early in the season in the cus- 
tomary manner. Should one unit be out of service, 
the other could be forced to deliver 60 tons per day. 
When both machines are running, and the plant out- 
put is 60 tons per day, the kilowatt-hours per ton 
range from 43 to 50 per ton. During one summer 
month when the average output was 60 tons per day, 
the average consumption was 45 kw-hrs. per ton. 

Power is purchased from the local central station 
at 4000 volts for the two induction motors and at 
220 volts 3-wire for other motors and lighting. 


‘a 


Compressors Driven by 125-Hp. Motors In Plant of Duluth Ice) Company, 
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Turbine Control — Potheads for Overhead Lines — Station 
Construction—Ash-handling Costs—Repair Tower Wagon 


REMOTE CONTROL FOR TURBINE. 


Emergency Control for Steam and Vacuum. 


The Rochester Railway & Light Co. have adopted 
a form of remote control for the 10,000-kw. turbo- 
generator recently installed and placed in service dur- 
ing January at their Station No. 3. The scheme aims 
to enable the machine to be shut down quickly should 
anything occur to prevent the attendant from reaching 
the throttle, or to permit others than the actual 
attendant to shut the unit down. 

The main steam line has a cast-steel motor-oper- 
ated gate valve installed in it. This may be controlled 
from either of two stations, one of which is located 
near the turbine convenient to the turbine operator 
while the other is located on the opposite side of the 
turbine room convenient to the operators of other tur- 
bines. 

Another feature is that of the condenser vacuum 
pump. The condenser pump is motor driven. This 
motor can be stopped from several points of vantage 
in times of emergency, in this way assisting in pre- 
venting overspeeding of the turbine by breaking the 
vacuum, 


FACTORS INFLUENCING CHOICE OF DIS- 
CONNECTIVE POTHEAD. 


Features of Superiority Over Disconnect Switch as Found 
by Operating Company. 


In discussing some phases of electrical distribution 
recently, the superintendent of distribution of a com- 
pany operating an extensive distribution network in 
the Middle West brought out some salient facts regard- 
ing the disconnecting type of pothead that may prove 
of value to operating engineers who have not yet had 
much actual experience with this type of apparatus. 

To begin with, the disconnective pothead may be 
used for segregating overhead from underground con- 
ductors or for tieing together two overhead or two 
underground circuits, as well as to replace disconnect 
switches in transformer vaults, substations, etc. While 
the pothead is usually looked upon as being primarily 
for cutting over load or line in case of trouble, it is 
very convenient for making various switching ar- 
rangements for routine repairs, etc., clearing load, 
and so forth. 

The engineer above referred to, pointed out that the 
disconnective pothead is better adapted to interrupting 
current than is the disconnecting switch; this is par- 
ticularly the case where the spacing between switches 
is small, the load and voltage high and wind has to be 
dealt with. And the pothead is self-contained, whereas 
the disconnecting switch is not, but needs implements 
for opening it. Another important fact to be borne 
in mind is that the pothead occupies only about one- 
third of the space upon the crossarm that does the 
disconnecting switch. As crossarm space costs money, 


and as ample clearance is a contributing factor in cre- 
ating safe working conditions for the linemen, whose 
calling is at best a dangerous one, this feature is im- 
portant. Another fact brought out was that the single- 
phase or single-pole pothead is preferable to the three- 
phase or three-pole type because enabling greater 
clearance to be obtained, effecting the arrangement of 
conductors, reducing the possibility of lightning 
troubles, and restricting the damage done when they 
occur. 


DOUBLING STATION CAPACITY IN 
CRAMPED STATION QUARTERS. 


Space-Saving Station Construction Adopted by Wilkes- 
Barre ‘Company. 


In handling increasing load, the Wilkes-Barre Co.. 
a subsidiary utility of the United Gas and Electric 
Engineering Corp., were forced to remodel one of 
their stations and install equipment for controlling and 
transforming from 2300 to 11,000 volts. 

The switching equipment embraced the necessary 
oil switches and instrument transformers for three 
T1,000-volt transmission lines, three 11,000-volt trans- 
former connections, three 2300-volt transformer con- 
nections and six 2300-volt commercial feeders. The 
old generator and feeder panelboard with its equip- 
ments were left in its original location without dis- 
turbing it in any way. The new switching structure 
being built complete, the 2300-volt feeders were cut 
over one by one without interrupting service. Prac- 
tically all lines were “worked hot.” 

On the new 2300-volt bus section, provision was 
made for separate circuits to the transformer banks, 
these banks, in turn, feeding the three circuits on the 
I11,000-volt bus. The sections of the 11,000-volt bus 
are connected up together through disconnecting 
switches so as to form one continuous bus when the 
load is running light and making it possible to take 
advantage of the diversity factor and tie such sections 
together as is expedient. 

An interesting feature of this installation was the 
fact that in designing this new structure it was neces- 
sary to get the entire control of all the additional 
switches within the same panel length formerly occu- 
pied by the old switchboard. This was done by making 
the low tension and high tension switches for trans- 
formers electrically-operated, and placing the control 
for the three banks on one panel and grouping the 
three transformer lines on another panel. By making 
the 2300-volt commercial feeder switches remote con- 
trol, manually operated by means of rod gear, each 
panel takes care of two circuits, thus providing space 
for future extension sufficient for one 2300-volt com- 
mercial feeder panel, one transformer and one gener- 
ator panel. 

Only such work was done on, the old panelboard 
as was absolutely, necessaryyand any re-arrangement 
of the generator panels which ahay be desirable, was 
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left for future consideration. The result was that 
the change was made at an exceedingly small cost. 
The total expense for this equipment, exclusive of 
transformers, figured approximately $1.65 per kilo- 
watt, while the capacity of station distribution was 
doubled. l 

The work was done entirely by the employes of 
the Wilkes-Barre Co. which explains in a measure, 
the low cost. The job was done during the extreme 
cold weather of last winter under as severe conditions 
as could be imagined. It was impossible at the time 
to get men from regular construction companies to 
undertake this work. There was a large amount of 
pipe work to be done and it was possible to utilize 
men from the gas department to great advantage in 
this construction. These men were slack at the time 
and were used most effectively for cutting, threading 
and erecting the pipe structure. 


RELATIVE COSTS OF HANDLING ASHES. 


Comparative Costs of Steam Conveyor and Manual Labor. 


Definite cost data as to ash handling is often lack- 
ing in companies who have not a statistician or whose 
operating records deal with the power-plant perform- 
ance such as water evaporated per pound of coal, etc., 
and similar information that applies to the engineering 
or practical phase of performance rather than to the 
financial aspect. Frequently changes in operating 
methods are made, and while beneficial, no conclusive 
data can be presented to prove the actual result. 

In one power plant containing a battery of one 
500 and five 550 hp. boilers operating continuously, a 
steam ash conveyor was installed, replacing the use of 
men and horses. The ash-handling costs before and 
after the steam ash conveyor is as follows: 

COST OF ASH DISPOSAL PREVIOUS TO INSTALLATION 


OF AMERICAN STEAM ASH CONVEYOR, 
PER 24-HOUR DAY. 


2 ash wheelers ............--00cccecceceeee $5.44 $10.88 
ILteamster 225.6 Ss 5 ores iet aea ew Ee eee es 4.08 4.08 
1 horse and feed ............22 cee ve eee cces 1.50 1.50 
$16.46 
COST OF ASH DISPOSAL AFTER INSTALLATION OF 
CONVEYOR. 
1 laborer (hours) © iis Sos bie eee doe e se SEV he ee Soe eS $ 4.08 
Saving (24-hour day) ......... ccc ccc cee cece e eect eeees $12.38 


(This laborer acts between fire cleanings as assistant fireman 
and boiler room helper. 

The battery of six boilers are cleaned about each 
two hours. It takes the man about seven minutes to 
clean the fires. 


REPLACING CROSSARMS ON LIVE LINES. 


To replace crossarms on live high-voltage lines 
requires the use of a paraffine-treated rope, conductor 
lifter or prop supported by its own crossarm. The 
prop should be of new, dry hemp, which has been 
boiled 25 minutes in paraffine and cooled. Such a 
rope should not be allowed to lie on the ground; when 
dirty it should be replaced by new rope. Special care 
should be taken that the rope chosen has not a 
metallic core. 

The conductor crossarm-prop is attached about 
3 ft. below the arm to be moved, on opposite side of 
pole. The conductors are then detached one at a time 
from the one arm and guyed to the treated rope. The 
rope should be hooked to the conductors by means of 
switch sticks. The reverse process is used for placing 
, the wires on the new crossarms. 
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LAMP ‘REPAIR AND MAINTENANCE 
. TRUCK. 


Special Features of Pacific Gas & Electric ‘Company’s 
Wagon. 


San Francisco’s famous Path of Gold is kept in 
working condition by a special repair and maintenance 
man who operates a specially constructed tower truck 
operated by storage batteries, a 10-hp. motor being 
used to operate the truck. In designing the tower it 
was necessary to provide three sections, which, when 
lowered, would permit passing under the lowest trol- 
ley wires on Market Street, and when raised would 
be sufficiently high to permit the operator to reach the 
highest light, which is about 35 ft. above the sidewalk. 

The truck weighs 4 tons and the springs are bolted 
down so as not to function, as at certain parts of 
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Tower Wagon Used by Pacific Gas & Electric Co. 


Market street where the gutter slants considerably, the 
tower often slants at an angle of nearly e5°. If the 
springs were permitted to act, the tower would sway 
to a point where it would be dangerous on the top of 
the tower. 

The tower is raised by means of a small hoist op- 
erated by a specially designed electric motor, placed 
under the tower, and operating from the main stor- 
age batteries. 

A small electrically operated vacuum cleaner is used 
to draw the soot from the globes, which if allowed 
to collect and get wet would cause the current to leak 
across the two electrodes and would put the lamp out. 
This vacuum cleaner is also operated by the main bat- 
teries. A testing set is also mounted on the top of 
the tower, and current from the main batteries is 
used in testing the lamps. 
` In order to guard against the possibility of some 
passing meddler starting up the truck or lowering 
the tower when the operator is working on the lamps, 
a special switch is provided by means of which the 
operator can disconnect the motor from the batteries, 
making it impossible to either lower the tower or 
start the truck. 

This equipment was designed and built by the Pa- 
cific Gas and Electric Cox, the company having the 
contract to furnish-allostreet lighting in San Francisco. 
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Figures for March Are 80% Higher than Average for Pre- 
vious Eight Years. 


A careful study of building construction conditions 
during March made by the Department of Labor 
through the Division of Public Works and Construc- 
tion Development shows a gain in building of 80% 
more than the actual average for this month for the 
preceding eight years. These figures show a steady 
increase from week to week which indicates that there 
is a progressive movement to resume building. 

From this it is evident that the revival of building 
activities which the electrical industry, especially the 
contractors, has been patiently waiting for, is already 
well under way. While the effect is not noticeable 
as yet in electrical work it will soon be seen and con- 
tractors and central stations may confidently expect a 
very busy summer as a result. 

According to the report, the larger cities had not 
yet resumed building in the same fashion as the smaller 
places during March but as the scarcity of buildings, 
especially dwellings, is even more acute in the larger 
than in the smaller places, this condition will not exist 
very long. In fact, several of the larger cities report 
great activity during the early part of April. And, 
when these larger cities start building, it is believed 
that the industry will enjoy a prosperity greater than 
at any previous time. 

During the last week of March building and engi- 
neering contracts were awarded in districts adjacent 
to five principal cities of the United States as follows: 


District. Number. Amount. 
BOStON «icewee Seals athe a a e e 376 $ 2,880,000 
New POLK + ses ooh erases ode ee tin we aa 159 $,206,524 
Philadelphia soe cas 3 sede e de eee dues 331 5,641,008 
Pittsburen cs. 4a versed $e bate eos bee 74 7,177,630 
Chicago sese tala cee wl So he es 1,077 19.685.163 

Total sars eaan E E a E ue 2,267 $43,590,325 


The record for four complete weeks in the month 


of March, as shown by the weekly reports, is as 
follows: 
Week ending March 7, 1919*................6. $ 27.751.076 
Week ending March 14, 1919.................. 29,851,407 
Week ending March 21, 1919.................. 39,017,308 
Week ending March 28, 1919*...............44 43,090,325 
Tótal icteche cok tas SOR wie ea eet ee ews $140,210,116 


*Minneapolis district not included. 


Two business days, the 29th and the 31st, are not 
cdunted in the weekly reports and it seems fair, par- 
ticularly since the amount of contracts is steadily in- 
creasing, to add as the estimated figure for these two 
davs one-twelfth of the total which ‘brings the ainount 
for the month up to $151,894.202. 

Figures. for the month of March for the preceding 
eight years, to the nearest million dollars, are as 
follows: 


The average for the eight years is $85,625,000. 

It thus appears that the amount for the present 
March is greater than any corresponding month, at 
least for eight years back, or 80% larger than the 
average for these years. It is to be remembered, how- 
ever, that costs are higher now and that the amount of 
construction of one of the earlier years would now, in 
common parlance, “run into more money.” The fg- 
ures for these years when converted into the cost at 
the present time show an average of $117,000,000. 
From this it appears that even with the proper allow- 
ance for increased cost, March, 1919, is almost 30% 
above the average. 

The following shows the classification of the con- 
tracts let, both as to number and amount, and the 
percentage of the whole comprised in each class, for 
the week ending March 28. 


Per cent Per out 
Oo o 

Class. Number. whole. Amount. whole. 
Bridges, culverts ............ 153 6.8 $ 522,104 1.2 
Clubs, hotels, inst. .......... 2 1.2 1,093,675 2.6 
Federal, state, municipal ... 33 1.5 2,917,153 6.7 
Garages, stables ............ 209 9.2 1,235,700 2.8 
Industrial 64524. io a saws sei sss 180 7.9 10,193,600 23.4 
Publice Work. ccs cieewegwee asc 120 KT 7,622.662 17.6 
Residential ...............0.. 1,287 56.8 8,066,101 18.5 
Schools, churches, theaters .. 64 2.7 6,611,930 15.15 
Stores, oftices. banks ....... 167 7.4 3,340,800 V7 
Street railroads ............. 1 .04 29,800 7.7 
Miscellaneous ............06- 17 .76 1,956,800 4.5 
Totals etaar Vale ake e os 2,267 100.00 $43,590,325 100.00 

HIGH COSTS NO BAR TO “ELECTRIFY 


YOUR HOME” ACTIVITIES. 


Activity Reported in 460 Cities—1917 Figures of 50,000 
Homes Wired to Be Exceeded. 


It is rather a peculiar fact that at the time the 
Society for Electrical Development inaugurated its 
Wire-Your-Home campaign in 1917 practically the 
same conditions of high prices for material and labor 
and certain skepticism on the part of the owners of 
old houses as to the ability of the contractor to wire 
without muss or fuss, existed just as it does today. 

In commenting upon the 1917 Wire-Your-Home 
Time campaign, J. M. Wakeman, general manager of 
the Society, said: 

“In my opinion, based upon the general knowledge 
of conditions in the industry and the best information 
available, I do not think that prices of electrical prod- 
ucts will decrease materially for months, possibly for 
years to come. History shows that when prices go 
up and remain up for any considerable period. thev 
very seldom go down, especially with conditions such 
as exist today. (April. 1917.) This is true in the 
food and textile industries and will prove equally true 
in the electrical industry. 

“Prices will be higher., 
here. 


The/day of high prices is 
Theiccentrabystation$ and contractors are begin- 
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ning to realize this and to go after business as though 
they were at low basic prices. Undoubtedly next year 
and possibly for two or three m@gre years to come, 
prices will be so much higher that people will be glad 
they went after the business in the Spring of 1917, 
when there was more prospect of adding customers to 
the lines than there will be then, and we will look back 
reminiscently to the ante-bellum prices of electrical 
products.” 

Approximately 50,000 homes were wired during 
the above mentioned campaign. This in the face ot 
what were then considered high prices for labor and 
materials. Figured on a basis of increase in wage as 
compared to increase in labor and materials, there 1s 
very little difference today between conditions now and 
in April, 1917, two years ago. Labor wage has in- 
creased tremendously and, according to the estimates 
of Government statisticians average owners of unwired 
houses are fully as able to meet the small obligation 
of wiring as they were in 1917. 

“There will always be some who hold back on any 
national electrical campaign,” says General Manager 
Wakeman, “but it has been our experience that the 
great majority of central stations and contractors are 
alive to the opportunity afforded by Electrify-Your- 
Home campaign and the fact that we have had en- 
thusiastic responses from over 460 cities in this coun- 
try, for the Electrify-Your-Home material indicates 
the keen desire to go ahead with this co-operative 
movement. Owing to the desirability of securing last- 
minute analysis of countrywide conditions, there was 
a slight delay in getting out the printed matter. but 
this has been completed and mailed to over 11,000 
individual contractors and central statrons and also to 

e e . . . 
all of the leading newspapers and periodicals in the 
country and campaigns are actively under way in many 
large and small cities, notably. Chicago, Boston, Brook- 
Ivn. Cleveland. Toledo. Chattanooga, Scranton. 
Schenectady, Albany, South Bend. Jackson and many 
others. The Pacific Coast cities, the most highly sat- 
urated from an electric standpoint, are not allowing 
this great opportunity to go by; special requests for 
Electrify-Your-Home material having come from San 
Francisco, Los Angeles and Oakland. Cal.. Seattle and 
Spokane, Wash.. Portland, Ore. Every State in the 
Union, including Hawaii, has taken up this campaign.” 


COST SCHEDULE SIMPLIFIES ESTIMATING 
OF NEW BUILDINGS. 


System Developed by J. W. Collins Offers Many Advan- 
tages for Estimating Electrical Work. 


A schedule for estimating the labor and material 
costs of electrical work in new residences and apart- 
ment buildings has recently been developed by J. W. 
Collins, special representative of the Electrical Con- 
tractors’ Association of Chicago. Itis based upon the 
outlet method of estimating but contains a special 
feature which many such systems have lacked in the 
past and which makes possible the easy and simple 
estimating of the various types of buildings with a 
reasonable degree of accuracy, without preparing a 
comprehensive list of the individual outlet costs in the 
various types of buildings. 

In this svstem the entire electrical installation 1s 
divided into four units, the service, meters, circuits and 
outlets, each of which is estimated separately. The 
service includes the labor and material for installing 
service or branch main conduit and wires, switch or 
cutouts, fuses, fittings and that portion of the cabinet 
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occupied by the service or branch main equipment: 
the meters, including the meter loops, fittings, board, 
meter protection fuses, etc.; the circuits, which include 
cutouts and fuses, the cabinet space they occupy and 
the necessary labor and material to install conduit and 
wire from the cabinet to the first outlet ; and the outlet 
unit, which is the cost of installing the conduit and 
wire from outlet to outlet and the required fittings. 
As the special requirements of the different types of 
buildings vary principally in the circuit and meter . 
units, it is evident that by figuring these separately to 
meet the individual requirements and adding to this 
the cost of the other units a fairly accurate estimate 
can be arrived at. In addition, this schedule contains 
the cost of installing numerous miscellaneous items 
such as bells, transformers, telephone outlets, etc. 

The figures given in the schedule represent the 
actual cost of labor and material at the present prices 
and installed in accordance with the rules of the Chi- 
cago Inspection Bureau. The Chicago ruling which 
requires $4 watt capacity per sq. ft. of floor space 
makes this svstem much more accurate in this city 
than where such a ruling is not in effect, it is a close 
general average of the requirements in the majority 
of buildings which are constructed at the present time. 
In operation it has been found that the estimated cost 
as taken from the schedule varies but slightly from 
the actual cost of labor and material. 


SCHEDULE OF LABoR AND MATERIAL Costs oN ELEC- 
TRICAL WORK. 


Service and Sub-service— 


Size of Size of 
Wattage. Lights service. conduit. Cost 
1,725 43 2-14 % $7.95 
3,450 T 3-14 % 9.65 
4,600 115 3-12 w 10.40 
5,740 150 3-10 oy 11.80 
ROSO INI 3-8 V4 12.51 
11,500 IRR 3-6- 1 20.86 
16,100 403 3-4 1% 29.80) 
20,700 IR 3-2 1% 37.32 
23,000 5T 3-1 1% 43.80 
2X, 750 719 3-0 1% 54.22 
34,000 R63 3-00 2 63.10 
40,250 1,006 3-000 2 76.05 
51.750 1.294 3-0000 z 81.14 
NiCters: cachen cine ret eae aor ae hominis Mea awed $2.35 
Circuits— 
Two-story building—single circuit, each............ 491 
Two-story building—twin circuits, per set.......... 6.51 
Three-story building—single circuit, each........... 6.21 
Three-storv building—twin circuits, per set......... 8.02 
Public hall circuits, each........sesuuanenuneer ee eee 11.40 
Outlets— 
Coiling outlet: sorena 224 oeeei wesc cder teva sees 2.32 
Bracket Outlet soc 244205 foo votuttssenes res Ean 2.65 
Single-pole switch ios ecse eer ee taur Bas Ses ares 3.06 
Three-way switch, per pair.......... 0. cc eee e een 6.16 
Foür-wav- switch, @aChviscs dcasewsaagiat eee eter sees 4.50 
Floor pip eis Gsaviin seek Se 2s id ove be ewes eos 5.34 
Floor plug, adjustable: 2.424. were onr vod eto Upi 7.75 
Baseboard. plue:-¢ xc bcewnsahniakuds os veatdens aoe 3.98 
Baseboard plug—with attachment.................. 4.70 
Sign outlet, full circuit from cabinet............... 14.75 
Miscellaneous--— 
DEOM- COLU. deer boas tees ecm ei ee See ee 0) 
Lamp guard for drop cord.......... 00.000 eee ee eee 30 
Public telephone outlet. .......... 0.00. eee eee 1.10 
Door opener oes Rsk Seet ea eiee 6 aes i ses et 2.25 
Bell box and tube. ...... 0.0... ccc ccc teen eens 4.25 
Speakine TUDES ourin au A TEOR EA 1.25 
Bell and one push button switch................... 1.25 
Additional buttons for bells............ 0.0... 000 000 1.00 
Floor push button switch... 00.0.0... ee eee eee 3.00 


Eranst ormer sersan as 64 Sedaka dd MOS Sacto stn 1.25 
Laundry plug, in locked box........0.... 0.0.00 00- 3.75 


Note.—For bungalows>figure service charge as 80% of 
service charge and, circuits75%/ of( two-story charge. 
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Low-Voltage Night Light—Composition Current Tap—Ad- 
justable Cluster for Floor Lamps—Convenient Metal Punch 


Miniature Light With Self-Con- 
tained Transformer. 


The St. Louis Brass Manufacturing 
Co., St. Louis, Mo., manufacturer of 
lighting fixtures, has developed an elec- 
trical novelty to be marketed under the 
trade name “baby” light. It consists 
of an all porcelain lamp, white glazed, 
with a transformer device installed in 
the base to reduce the voltage of an 
ordinary light circuit to six volts for 
a very small lamp. 

It is said that the current consumed 
with this device is so small that it will 
not turn the average house meter and 
consequently the cost of operation in 
view of the small current consumption 


New Low-Voltage 


64 Baby” 
Self-Contained Transformer. 


Light with 


is so slight as to be insignificant. The 
amount of light is approximately 2 cp., 
which is not enough to disturb anyone 
sleeping in a room, yet sufficient to en- 
able anyone moving about the room to 
avoid obstructions and permit of easy 
access to and from the room when 
necessary. The “baby” light will no 
doubt find its sale popular for nurseries, 
sick rooms, halls, bed rooms and 
wherever a night lamp is desirable. The 
lamp is furnished complete with 6 ft. of 
cord, plug, lamp, switch, etc., ready for 
_ use by screwing the plug into a socket. 


Hubbell Composition Current 
Tap. 


The No. 6700 current tap is a re- 
cent addition to the line of electrical 
wiring devices manufactured by Har- 
vey Hubbell, Inc., Bridgeport, Conn. 
This is a combination of a current tap 
body and lamp receptacle. Both are 
made of heat-resisting composition. 

This current tap not only provides an 
extra source of current supply without 
interrupting the service from the lamp, 
but the additional outlet will take all 
standard plug caps or any one-piece 


screw base plug. Obviously this is a 
great advantage, since it doubles the 
scope and utility of the device. An- 
other good feature is found in the fact 
that the lamp hangs in the correct, 


Hubbell Composition Current Tap and 


Receptacle. 


vertical position and the tap is so de- 
signed as to allow the use of glass or 
metal reflectors. The manufacturer be- 
lieves it will become exceedingly popu- 
lar, as it can be used in buildings of 
every description where electric cur- 
rent is available. 


Adjustable Cluster for Portable 
Table and Floor Lamps. 


Manufacturers of portable lamps, es- 
pecially of the floor-stand type, will be 
interested in the new portable lamp 
cluster shown in the accompanying il- 
lustration. This new fixture is made by 
the Peerless Light Co., Halsted, Adams 
and Green streets, Chicago, and is 
known as its No. 3708. The makers claim 
that because of the swivel adjustments 
of this device the sockets can be ad- 
justed to secure the utmost efficiency 
from the lamps under all conditions. 


Adjustable Lamp Ciuster for Adapting 
oamp Position to Any Type and Shape 
of Shade—Especially Useful for Floor 
Lamps. 


There are a great many different de- 
signs and styles of shades used on the 
present-day table and floor lamp. The 
ordinary cluster that is now used fits 
only one or two particular shapes of 
shades. With the Peerless adjustable 
cluster perfect results are claimed to be 


obtained with any shape or type of 
shade. This new cluster is made with 
the Peerless Light Co.’s patented “E-Z” 
wire stem which makes it very easy to 
assemble and wire. 


of Compact and 
Speedy Metal Punch. 


The electrician has frequent occasion 
to drill or punch holes in metal race- 
ways, panels, cabinets, etc., for which 
purpose a compact and _ quick-acting 
punch is evidently desirable. Such a 
device has just been added to the “Jiffy” 
lire of portable tools. It is known as 
the “Jiffy speed punch” and is being 
marketed by Paul W. Koch & Co., 19 
South Wells street, Chicago, IN. 

Weighing but 5 Ibs., it is adaptable 
for being carried in the tool kit and 


New Type 


Light-Weight, Compact and Speedy Metal 
Punch. 


used either at the job or in the shop. 
It is only 9% in. long and can be 
worked in a very small space and 
cramped quarters. Jt punches 5/32, 
3/16, 7/32 and %-in. holes in metal up 


_to No. 10 gauge. The tool requires lit- 


tle oiling and no adjustment. It has a 
deep throat and a one-piece, automatic 
disappearing stripper, giving a clear 
view of the punch and punch mark for 
the next operation. Several sheets may 
be punched with one operation. Crowned 
punches of the floating type are used. 
directing the power to the center. The 
punches do not twist or turn in opera- 
tion, thus practically eliminating punch 
breakage. The hole is punched clean. 
without leaving a bur on the metal. 
Operation of this Jiffy punch is said 
to be very easy and non-fatiguing be- 
cause of the absence of long, clumsy 
handles, because only a half turn of the 
lever is required to drive the punch 
through the metal by a quick and posi- 
tive action, and the operator can work 
close to the material. The punch marks 
are quickly and accurately followed. 
The handle above the center naturally 
keeps the punch upright. The punches 
and dies are easily changed. The tool 
is readily ‘clamped (in a vise, if desired. 
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Electric Furnace Installations—Ball Bearing Interests Com- 
bine —Westinghouse Training Course a Complete Success 


George Hillard Benjamin, electri- 
cal engineer and patent attorney, will 
remove his offices from 66 Broadway 
to 160 Fifth avenue, Mohawk build- 
ing, New York, on or about May 1. 


The Huff Electrostatic Separator 
Co., having outgrown its plant at 60 
India street, Boston, announces the 
opening of its new offices, labora- 
tories, and works at Mystic and Sum- 
mer streets, Arlington, Mass., where 
it will maintain a fully equipped mod- 
ern laboratory and conduct investiga- 
tions embracing all ore dressing 
metallurgical and milling problems. 


D & W Fuse Co., Providence, R. I., 
has issued a supplement to its cata- 
log No. 16, which describes the new 
knife-blade type of D & W renewable 
cartridge fuses. The farrule type of 
these renewable fuses was described 
in the earlier edition of catalog No. 
16. The knife-blade fuses are made 
in all standard ratings up to 600 amp., 
600 volts, and are of a very rugged 
form to stand the severe service to 
which they are likely to be subjected. 


Spokane Electric & Supply Co., a 
new electrical concern with E. 
Smead as president and H. J. Rennie. 
secretary, has been organized to op- 
erate in Spokane, Wash. A general 
retail and repair business will be car- 
ried on in conjunction with the manu- 
facture of farm lighting and power 
plants. The company will also give 
battery service and be equipped to 
take care of automobile lighting and 
starting systems that may be in need 
of repair. Mr. Smead has until re- 
cently been connected with the 
Nixon-Kimmel Co., electrical contrac- 
tor-dealer of Spokane, Wash. He isa 
graduate of the Washington State 
College and was for several years in 
the employ of the Westinghouse 
Electric & Manufacturing Co., Pitts- 
burgh. 


Electric Furnace Construction Co., 
Finance building, Philadelphia, re- 
ports the successful starting up of a 
Greaves-Etchells electric furnace at 
the plant of the Davidson Tool Manu- 
facturing Corporation, Brooklyn. This 
furnace is used in conjunction with 
Mr. Davidson’s special process for 
the manufacture of high speed steel 
castings. Remarkable results have 
been achieved in the manufacture of 
high speed cutters, drills, boring 
tools, etc. The company also reports 
that operation of a 6-ton furnace has 
begun at the Navy Department, Mare 
Island. In England, Greaves-Etchells 
furnaces have been installed and op- 
erations inaugurated for the Tyne 
Electric Steel Foundries, Ltd., for the 
manufacture of steel castings, and a 
special 6-ton furnace for W. W. Mc- 
Gregor, of Aidrie, for the manufac- 
ture of alundum. 


Badenhausen Co., Philadelphia, 


>. manufacturer of water tube boilers 


and stationary and marine engines, 
has established additional sales offices 
at 311 Jenkins building, Pittsburgh, in 
charge of A. D. Neeld, Jr., and at 
1225 Marquette building, Chicago, in 
charge of J. F. O. Stratton. 


Hygrade Lamp Co., Salem, Mass., 
announces the appointment of Rus- 
sell C. Tirrell as quality manager, 
succeeding George W. Fox, resigned. 
Mr. Tirrell entered the employ of the 
company about a year ago, and was 
an assistant in the quality department 
at the time of his promotion. 


Parker Electric Co., 314 Anisfeld 
building, Cleveland, Ohio, has moved 
into a storeroom at 3918 Euclid ave- 
nue where it will carry a complete 
line of commercial fixtures and all 
kinds of appliances. The company 
would be pleased to receive catalogs 
from manufacturers of these lines. 


George R. Cooley Electric Co., 
Seattle, Wash., is installing in the 
forge shops of the Pacific Construc- 
tion Engineering Co. of that city, 
two General Electric 300-kw. motor- 
generator sets, thus replacing old 
generating equipment for producing 
direct-current energy for cranes and 
motors. 


Pittsburgh Electric Furnace Co., 
Pittsburgh, Pa., recently completed 
the installation of its furnace in the 
plant of the Farrell-Cheek Steel 
Foundry Co. The installation has a 
capacity of three tons scrap and re- 


quires approximately one hour and: 


forty minutes per heat at a power fac- 
tor of 82%, with a current con- 
sumption of 600 kw-hr. The opera- 
tion of electrodes is entirely auto- 
matic, and are operated by three small 
motors through relays. Power 1s 
furnished to the foundry company at 
6600 volts pressure through 2300-6600- 
volt General Electric step-up trans- 
formers. Between 35 and 40 heats 
have been run to date, and five heats 
are run off in 10 hours, including re- 
charging and cleaning. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., is distributing a 
new publication which has for its title 
“C-H Molded Insulation.” It is a 
two-color booklet of 16 pages and de- 
scribes Thermoplax and Pyroplac, the 
trade names of the heat resisting and 
fire resisting insulations. Numerous 
photographs illustrate over two hun- 
dred different picces molded from 
these materials within the last months. 
They include such pieces as attach- 
ment plug and cord connector parts, 
heater connectors, ignition wire 
spacers, switch and starter bases, 
stove, hot plate and heater bases, ma- 
rine wiring devices, switch and rheo- 
stat handles, radiator caps, and a large 


dificult piece to mold,—a _ 24-inch 
field rheostat base. The booklet gives 
the physical properties and character- 
istics of these two materials and de- 
scribes the method of manufacture. It 
is intended for distribution to design- 
ing engineers and others interested in 
the uses of molded insulation. 


Corliss Carbon Co., Inc., Bradford, 
Pa., one of the largest exclusive man- 
ufacturers of motor and generator 
brushes, has just published bulletin 
No. 6, which gives complete up-to- 
date data on brushes in condensed 
form. Copies may be obtained from 
the factory. 


Gellert Engineering Co., Philadel- 
phia, Pa., is erecting and installing 
electrical precipitators at the plant 
of the American Manganese Manu- 
facturing Co., at Dunbar, Pa., for the 
purpose of cleaning the gases from 
its blast furnaces. It is expected 
that erection of these precipitators 
will be completed about June 1. The 
Gellert company recently completed 
tests made with a small precipitator 
at the plant of the Woodstock Op- 
erating Corp. at Anniston, Ala. 


American Chain Co., Inc., export 
department, New York, announces 
that its foreign representative, Xavier 
de Nice, will leave the United States 
shortly for an extensive trip through 
European trade centers for the pur- 
pose of investigating conditions in va- 
rious markets abroad and establishing 
agencies for the large manufacturing 
house which he represents. The com- 
pany is a very large producer of 
chains, among the features of its line 
being weldless, electric arc, fire- 
welded chains in all sizes, styles and 
finishes. The complete line of the 
concern is described in catalogs 
printed in English, French, Spanish 
and Portuguese languages, and cor- 
respondence through the export de- 
partment is conducted in all foreign 
languages. 


Schweitzer & Conrad, Inc., 4431- 
4439 Ravenswood avenue, Chicago, 
has issued a new catalog of its high- 
voltage protective and switching 
equipment. This is divided into five 
sections, dealing with the particular 
classes of apparatus described. Sec- 
tion 1 is devoted to high-voltage fuses, 
both of the outdoor and indoor type, 
safety disconnecting switches, choke 
coils, fused disconnecting switches. 
special mountings for switches and 
fuses, protective combinations as 
well as fuse tongs, switch sticks 
and other auxiliaries. Section 2 deals 
with high-voltage circiut breakers 
and circuit breaker protective 
combinations, both of the outdoor and 
indoor types and of the automatic 
and Mon-automatic types. In Sec- 
tion 3-ate) described ejector primary 
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cutouts, S & C fuse primary cutouts 
and resistance disconnecting cutouts. 
Section 4 deals with lighting arres- 
ters, of the various types manufac- 
tured by the company, also protective 
combinations of these arresters with 
choke coils, fuses, etc. Section 5 is 
devoted to voltage detectors, muliti- 
ple-circuit relays, differential relays, 
reverse-phase relays, and recording 
synchroscopes. Each of these sec- 
tions of the catalog is also published 
as a separate bulletin, being grouped 
under one cover for convenience in 
this catalog. Each of the sections, or 
bulletins, is profusely illustrated with 
halftone views of the various types 
of equipment, dimensional diagrams, 
and installation views, occasionally 
also with oscillograms, showing test 
results of the equipment in service. 
Valuable suggestions are given for 
using the equipment to the best ad- 
vantage and for selecting combina- 
tions to suit particular requirements. 
The whole catalog comprises about 
120 pages and is very attractively got- 
ten up besides containing a mass of 
valuable information on protective 
and switching equipment for high- 
voltage lines. 


Briggs & Turivas, Inc., Chicago, 
producer of iron and steel, has 
opened an office at 1805 Equitable 
Trust building, New York, which will 
be under the direction of Carl R. 
Briggs, president of the concern. 


The Okonite Co. recently trans- 
ferred its entire executive staff from 
501 Fifth avenue, New York City, to 
the company’s plant at Passaic, N. J., 
where its main office will hereafter be 
located. A sales office will be re- 
tained at the former address. 


Harvey Hubbell, Inc., Bridgeport, 
Conn., has issued perforated bulletin 
16-8, for insertion after page 70, 
catalog No. 16. This bulletin lists 
small separate attachment plugs and 
small extension cord connectors, all 
of which interchange with Hubbell 
“T” slot receptacles. 


Hoover Suction Sweeper Co., New 
Berlin, Ohio, launched one of the big- 
gest national advertising campaigns 
that has ever been conducted to sell 
electric cleaners. Nearly 30,000,000 
full pages in colors and black and 
white are to appear during the re- 
maining months of 1919 in a list of 
prominent periodicals. 


The American Malleable Castings 
Association, Cleveland, Ohio, has is- 
sued a book entitled “Malleable Iron,” 
which is without doubt the most au- 
thentic treatise on the subject that 
has ever been written. The booklet, 
‘although but a forerunner for a very 
comprehensive volume to be issued 
later by the Association, is filled with 
valuable data. It is divided into three 
parts: What is malleable irọn?; the 
American Malleable Castings Asso- 
ciation; the uses of the malleable iron 
casting, the skin of a malleable iron 
casting, etc. A copy of this book will 
be sent to anyone mentioning this 
publication if they address the Asso- 
ciation at Cleveland. 


Chicago Pneumatic Tool Co., Chi- 
cago, has disposed of the Giant truck 
department of its business, and will 
hereafter confine its operations to its 
pneumatic tool, electric tool, air com- 
pressor and other lines. The entire 
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truck business, consisting of the Chi- 
cago Heights plant, stock of trucks 
finished and in process, inventories, 
and the agencies and branches with 
their stocks, have been transferred 
and the business will be continued by 
the purchasers as a going concern, 
which will probably operate under the 
title of the Giant Truck Corporation. 


B Washing Machine Co., Bry- 
an, Ohio, has been organized with a 
capital of $50,000 and will engage in 
the manufacture of electric washing 
machines. The organizers of the com- 
pany are E. C. Carroll, N. W. Car- 
roll and H. E. Huffman. 


Ball Bearing Manufacturers Com- 
bined.—Of interest to all users of 
bearings is the just announced com- 
bination, effective May 1, of the Hess- 
Bright Manufacturing Co., the SKF 
Ball Bearing Co., the Atlas Ball Co., 
and the Hubbard Machine Co. The 
new company, under the name of 
SKF Industries, Inc., will offer a 
comprehensive line of hall bearings, 
including the Hess-Bright deep- 
groove type, SKF self-alining radial 
and thrust bearings and ball bearing 
pillow-blocks and shafting hangers. 
Through the medium of its engineer- 
ing organization, backed up by a well 
equipped laboratory, the new com- 
pany will be able to place at the ser- 
vice of bearing users the knowledge 
gained in many years’ study of anti- 
friction bearings of all kinds. On 
request, manufacturers’ problems will 
be analyzed in detail and that type of 
bearing recommended which, inde- 
pendent of sales considerations, is 
best suited to the conditions. In 
addition the laboratory staff will 
carry on research studies affecting 
anti-friction bearing design and ap- 
plication. SKF Industries, Inc., is 
the consummation by physical con- 
solidation of a merger, begun some 
time ago of the four companies men- 
tioned under the direction of B. G 
Prytz, president; W. L. Batt, vice- 
president; J. P. Walsh, comptroller, 
and S. B. Taylor, sales manager. The 
principal office will be at 165 Broad- 
way, New York City, with branches 
at Boston, Philadelphia, Atlanta, Buf- 
falo, Cleveland, Detroit, Cincinnati, 
Chicago, and San Franctsco. 


Westinghouse Company Offers 
Course to Technical School Gradu- 
ates.—The complete success of the 
army system of training technical 
men for positions requiring a high 
degree of specialization has attracted 
much attention. However, the meth- 
ods used are not altogether new, as 
many of them have been used for a 
number of years by the Westinghouse 
Electric & Manufacturing Co. in 
training college graduates for its 
commercial and engineering depart- 
ments. Briefly, the principles in- 
volved are the careful selection of 
well qualified men for definite posi- 
tions and the training by intensive 
methods for such predetermined po- 
sitions. 

Emphasis is laid on the selection 
of men with the proper characteris- 
tics for the line of work they desire. 
Indication of these qualities is found 
in the college work and other mis- 
cellaneous activities of the technical 
graduate. For some types of work 
certain characteristics must predomi- 
nate, and for others, these particular 
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characteristics are not so important. 
Personality, courage, tact and initia- 
tive are emphasized in the sales type 
of student. Mathematical ability, ac- 
curacy and analytical inclination indi- 
cate the engineering type. The basic 
qualities of character are considered 
rather than experience or skill. One 
point on which stress is laid is the 
necessity of an early determination 
of the kind of work desired, as a 
means of avoiding waste of time and 
in order to get the proper prepara- 
tion for the ultimate position. Spe- 
cific intensive training is given for 
commercial, design, manufacturing 
and application engineering. The 
student is segregated for some par- 
ticular branch as soon as he demon- 
strates his fitness and expresses a de- 
sire for this particular work. The 
radical difference in the experience 
afforded in the various shop sections, 
as well as the limited time available 
for each student, makes early segre- 
gation necessary. The course covers 
a period of approximately twelve 
months, divided into shop experience 
and intensive study. During the first 
period of the course short assign- 
ments are given in different manufac- 
turing sections bearing a definite rela- 
tion to the position in which the man 
will ultimately be placed. Weekly 
class conferences accompany this shop 
period to insure thoroughness in the 
shops experience, to give a knowl- 
edge of the developments of the im- 
mediate work in which the men are 
engaged and to study the features of 
the company’s product as a whole. 

This shop training is followed by a 
short period of full time intensive 
study adapting the student to his 
particular permanent work, conducted 
under the immediate supervision of 
the department heads. After com- 
pletion of the intensive study period 
the student is taken into the regular 
organization of the company in the 
department for which his entire 
training has been shaped to prepare 
him. The departmental require- 
ments are known some time in ad- 
vance and the number of men ap- 
pointed to the course is care- 
fully restricted to limits based on 
these requirements. The method of 
training more men than are needed 
has been found unsatisfactory. Every 
man now appointed to the course is 
selected and trained for some def- 
inite position. 

The opportunities for work on 
problems of practical engineering ap- 
plication and commercial importance’ 
and of association with men of broad 
business and engineering experience 
give the student a basis for cultiva- 
tion of whatever latent or active abil- 
ity he may have. Continued contact 
with high standards in engineering 
ethics and business practice rarely 
fails to produce a favorable reaction. 
The preparation of these young men 
for positions of responsibility is a 
matter of vital importance to the 
company, dealing as it does with the 
man material for the future opera- 
tion of the organization. The emi- 
nently successful system of “promo- 
tion from the ranks” to the higher 
positions makes it doubly important 
that the company and the young en- 
gineer each recognize the potential- 
ities_of the other and avail themselves 
of these opportunities to the fullest 
extent: 


April 26, 1919. 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


Marlboro, Mass.—Marlboro Elec- 
tric Co. is understood to be arrang- 
ing plans for the immediate construc- 
tion of new power lines to connect 
with the system in Fayville. « 


Springfield, Mass.—Fire recently 
damaged the boiler house at the 
woodworking plant of the J. J. Fuller 
Co., located on the Westfield river. 
Plans are under consideration for im- 
mediate rebuilding. 


Warren, Mass.—Warren Steam 
Pump Co. has awarded a contract to 
the William F. Fullam Co., North 
Brookfield, for the construction of a 
one-story addition to its plant, to pro- 
vide increased capacity. 


Fair Haven, Vt.—Mahar Brothers, 
one of the largest and most success- 
ful slate companies, are erecting a 
mill for the manufacture of granu- 
lated slate, this mill to be equipped 
throughout with motor drive and will 
have 225 hp. installed. This granu- 
lated slate produced in this territory 
is used in the manufacture of pre- 
pared roofing. 


Manchester, Vt.—Equinox Spring 
Co. has recently changed hands. The 
new owners are to greatly increase 
the capacity of the plant, employing 
much more labor. All of the new 
machinery, which is being installed 
will be driven by individual motors. 


Rutland, Vt.—Temple Brothers 
Marble Co. has purchased apparatus 
for „changing its entire plant from 
steam to electric drive. This equip- 
ment includes a compressor motor 
and motors for its polishing machin- 
ery. About 45 hp. will be needed in 
this plant to completely change it 
to motor drive. 


New Canaan, Conn.—J. H. Laphan, 
Talmade Hill, New Canaan, has 
awarded a contract to Charles T. 
Wills, Inc., 286 Fifth avenue, New 
York, for alterations and improve- 
ments in the power plant at his local 
properties. 


Attica, N. Y.— Walter C. Lewis of 
Boston, Mass., president of the Gene- 
see Light & Power Co., arranged with 
the trustees of the village to call a 
special election to submit the propo- 
sition to enter into a contract with 
the power company for supplying 
electricity to the village for a term 
of years. 


Brooklyn, N. Y.—Announcement 
has been made that Francis P. Gar- 
van, Alien Property Custodian, will 
offer for sale to the highest bidder 
at 3 p. m., May 1, 52 shares of the 
common stock of the Wolf Safety 
Lamp Co. at the offices of the con- 
cern, Dekalb and Grand avenues. 


Brooklyn, N. Y.— Interborough 


Rapid Transit Co. has inaugurated 
operations in its new subway system 
through the Clark street tunnel to 
Atlantic avenue. The company com- 
menced the construction of this tun- 
nel during October, 1914, the lowest 
point of the tunnel being approxi- 
mately 85 ft. below the surface of the 
East river. The project involves an 
expenditure of about $7,000,000. 


Corning, N. Y.—Corning Glass 
works is considering plans for the 
construction of a one-story power 
plant at its works, about 50x80 ft., to 
provide for operation. S. Firestone, 
Granite building, Rochester, is me- 
chanical engineer for the company. 


Dunkirk, N. Y.—The city is under- 
stood to be planning for the imme- 
diate installation of an electric street- 
lighting system, of the ornamental 
type. The work includes the instal- 
lation of units throughout the prin- 
cipal business sections of the city, on 
Central avenue, from Front to Fifth 
street; on Third street, from Central 
avenue to Main street, and on Main 
street, from Second to Fifth street. 


Flushing, L. I., N. ¥.—Considerable 
electrical equipment will be required 
in connection with the proposed 
garbage destruction plant to be 
erected by the Bureau of Street 
Cleaning, Fulton street, Jamaica, at 
3lst avenue and 130th street. The 
works, contracts for which have been 
awarded, are estimated to cost 


$100,000. 


Long Island City, N. Y.—Consider- 
able electrical equipment will be re- 
quired in connection with the con- 
struction of the proposed plant of 
Loft, Inc., to be located on Vernon 
avenue. The structure will be five 
stories in height, about 155x200 ft. 
This project will involve an expendi- 
ture of about $500,000. J. T. Dunn, 
501 First avenue, New York, 1s archi- 
tect for the company. 


Long Island City, N. Y.—Queens 
Electric Light & Power Co., 444 Jack- 
son avenue, has recently completed 
negotiations for the acquirement of 
the Queens Plaza Court building. 


New York, N. Y.—Fire recently 
damaged considerable stock and ma- 
chinery at the works of the Terrace 
Manufacturing Electric Plating Co., 
245 Center street. It is understood 
that the fire loss will be replaced im- 
mediately. 


New York, N. ¥.—American Chicle 
Co., 19 West 44th street, is erecting 
a plant of reinforced concrete, 200x 
600 ft. in size. Considerable mechan- 
ical and electrical equipment, includ- 
ing pumping apparatus. automatic 
sprinkler system of 50,000-gal. per 
minute capacity, will be installed. 
Ballinger & Perrot, 1328 Broadway, 
New York, are the architects. 


New York, N. Y.—New York Edi- 
son Co. has recently been awarded a 
contract for furnishing electric ser- 
vice to the piers and docks of the 
Cunard Steamship Co. This central- 
station service replaces the private 
generating plant formerly in use. The 
work calls for the installation of ap- 
proximately 5000 incandescent lamps, 
400 hp. in motors, and 1000 amperes 
for electric vehicle charging. 


New York, N. Y.—Kelting Electric 
Co., 119 Pearl street, has completed 
negotiations for the leasing of prop- 
erty at 116 Pearl street, to be used 
for increased operations. 


Utica, N. Y.—Savage Arms Co., 
Turner street, has recently completed 
plans for alterations and improve- 
ments in the boiler plant at its local 
works. Griggs & Meyer, 110 West. 
40th street, New York, are engineers 
for the company. 


Rochester, N. Y.—The Monroe 
Avenue Improvement Association is 
interested in improved lighting for 
Monroe avenue. Address Emel Ro- 
benbalk. 


Dover, N. J.—Wharton Steel Co. 
has purchased the property and rights 
of the Black Rock Mining Co., which 
was incorporated in 1917. The addi- 


_tion of this property will double its 


present mining property, and will lead 
to additional power business. The 
Wharton Steel Co. is at the present 
time one of the largest power con- 
sumers of the New Jersey Power & 
Light Co. 


Dover, N. J.—New Jersey Power & 
Light Co. is extending its lines to the 
property of the Rock Ridge Corpora- 
tion. This is a real estate develop- 
ment about one and one-half miles 
northeast of Denville, N. J. The 
prospects of future commercial busi- 
ness in this development are very 
good. The Cedar Lake development 
is also in this territory, about one- 
half miles from the Rock Ridge de- 
velopment, and there is a consider- 
able amount of business in this local- 
ity. The cost of construction of the 
above mentioned line is paid for by 
the consumers. 


Bridgeton, N. J.—The Board of 
Public Utility Commissioners has 
granted approval to the application 
of the Bridgeton Electric Co. and 
the Electric Co. of New Jersey for 
permission to consolidate. 


Millburn, N. J.—Bids have been 
taken by the Water Department, East 
Orange, for the proposed alterations 
and improvements to be made in the 
pumping station at the municipal 
waterworks plant, located at Mill- 
burn. Roswell M. Roper, 436 Main 
street, East Orange, is engineer. 


Morristown, N. J:—Morris & Som- 
erset™Electric “Co has commenced 
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work on the installation of an elec- 
tric street-lighting system in the 
Whippany lighting district in Han- 
over township. 


Newark, N. J.—In connection with 
the construction of the proposed 
plant of the American Oil & Supply 
Co., Lafayette street, contract for 
which was recently awarded, plans 
have been filed for the erection of a 
one-story brick power plant, about 
40 x 50 ft.. to be used for works oper- 
ation. The new plant will be located 
on Wilson avenue. 


Summit, N.  J.—Commonwealth 
Electric Co. is understood to be ar- 
ranging plans for an increase in its 
rates for electric service. The com- 
pany has filed petition with the com- 
mon council for approval of an in- 
crease. 


Trenton, N. J.—Delaware & Atlan- 
tic Telephone & Telegraph Co. has 
made announcement that effective 
May 1, a revised schedule of rates 
will be made operative, increasing the 
present charges by 20%, to affect all 
rates except fog toll service and local 
messages originating at public tele- 
phones. 


Meadeville, Pa.—The city has had 
_plans prepared for the construction 
of a one-story brick pumping station 
at the municipal waterworks plant. 
The structure is estimated to cost 
$11,000. F. Ellsworth is superinten- 
dent of the waterworks. 


Philadelphia, Pa.—The Department 
of City Transit has taken bids for 
the construction of the proposed sur- 
face railway line to extend from Ox- 
ford avenue, Frankford section, to the 
city farms at Byberry, a distance of 
10 miles, of which it 1s planned to 
construct six miles for initial opera- 
tion. Contract has been awarded to 
the North American Railway Con- 
struction Co.. Chicago, Ill, the low 
bidder, at $370,892. The initial six 
miles of railway will extend as far as 
Bustleton. 


Pittsburceh, Pa.—Fire recently dam- 
aged a portion of the plant of the 
Electric Manufacturing & Repair Co., 
First avenue. It is understood that 
the company is planning for imme- 
diate rebuilding. 


Reading Pa.—Metropolitan Edison 
Co. has just closed a long-term con- 
tract with the Textile Machine Co. 
for 200 kw. This is regarded as 
especially good business as the load 
factor is good and the hours of con- 
sumption long. 


Williamsport, Pa.—Citizens Elec- 
tric Light Co. is having plans pre- 
pared for the construction of a large 
one-story electric power plant, about 
60x 120 ft.. estimated to cost, with 
equipment installation, $250,000. The 
proposed plant is to provide increased 


capacity. Jonas Fisher is general 
manager. 
York Haven, Pa.—York Haven 


Water & Power Co. is planning the 
erection of a machine shop, 45 x 60 ft., 
which is to be built of brick and con- 
crete. The entire new plant will be 
htted with modern equipment, in- 
cluding machines for filing master 
wheels, planer, lathes, air compres- 
sors, etc. 


Baltimore, Brown 


Md.— Wilcox 
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DATES AHEAD. 


Pacitie Coast Section, N. B. L. A.. 
Pacitie Division, National Electrica! 
Jobbers’ Association and California 
Association of Electrical Contractors 
and Dealers. Joint convention, Coro- 
nado, Cal., April 30 to May 2. 


National Fire Protection Association 
Annual meeting, Ottawa, Ont., May 
6-5. Secretary-treasurer, Franklin H. 
Wentworth, 87 Milk street, Boston, 
Mass. 


Southwestern Electrical and Gas As- 
sociation. Annual convention, Galves- 
ton, Tex., May 12, 13 and 14. Head- 
quarters, Hotel Galvez. Secretary. H. 
S. Cooper, 403-404 Slaughter building, 
Dallas, Tex. 


American Association of Engineers 
Annual meeting, Chicago, Il., May 13- 
14. Secretary, ©. E. Drayer, 29 South 
La Salle street, Chicago, Ill. 


National Electric Light Association 
Annual convention, Atlantic City. N. 
J., May 19-23. Secretary, T. C. Mar- 
tin, 33 West 239th street, New York 
City. 


Electric Power Club. Annual meet- 
ing, Hot Springs, Va., May Pz. 23 ana 
24. Secretary, C. H. Roth, 1410 West 
Adams street, Chicago. 


Illinois Association of Electrical 
Contractors and Dealers. Summer con- 
vention, Decatur, IN., June. Secretary, 
N. M. Blumenthal, 179 West Washing- 
ton street, Chicago. 


Associa- 
Annual convention, Hot Springs, 
June 10, 11 and 12. Headquar- 
ters, The Homestead Hotel. Secre- 
tary, Franklin Overbagh, 411 South 
(‘linton street, Chicago. 


Tri-State Water and Light Associa- 
tion. Annual convention, Greenwood, 
S. C., June 17-19. Secretary-treasurer, 
W. F. Stieglitz, Columbia, S. C. 


American Society of Mechanical En- 
gkineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City 


American Institute of Chemical En- 
gineers. Summer meeting, Boston, 
Mass., June 18-21. Secretary, Prof. J. 
C. Olsen. Polytechnic Institute, Brook- 
Iyn, N. Y 


American Institute of Electrical En- 
ginecrs. Annual convention, Adiron- 
dacks, N. Y., June 24-27. Herd- 
quarters, Lake Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis, July 15, 16 
and 17. General manager, William H. 
Morton. 110 West 40th street, New 
York City. 


Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
tlotel. Secretary, D. L. Gaskill, Green- 
ville, Ohio. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire building. 
Pittsburgh, Pa. 


Electrical Supply Jobberg’ 
uon: 
gree 


National Association of Electrical 
Inspectors. Meeting, Sprinegtield, 
Mass., Oct. 13 and 14. Secretary, W. 
L. Smith, Concord, Mass. 


Illuminating Engineering Society. 
Annual convention, Chicago, IL, Ov- 
tober. General secretary, Clarence hL. 
Law, 29 West 39th street, New York 
City. 


Motor Co. has had plans prepared 
for the construction of a two-story 
addition to its building at 605-007 
West North avenue. William H. 
imory, Munsey building, is architect. 


Baltimore, Md.—United Railways 
& Electric Co., Continental building, 
has taken bids for the construction ot 
a two-story reinforced concrete sig- 
nal tower, to be located at.. Spar- 
rows Point, Md. 
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Baltimore, Md.—Samuel T. Wil- 
liams, 223 North Calvert street, is 
desirous of obtaining prices on 150- 
hp. boilers, 250 to 300-kw. generators 
and engines, condensers, air pumps, 
etc. 

Wheeling, W. Va—The city pro- 
poses to establish a lighting plant 
for the proposed waterworks. Engi- 
neers Chester & Fleming estimated 
the cost at $3000. 


Wheeling, W. Va.—National Con- 
tract Co., Evansville, Ind., has sub- 
mitted the low bid to the Govern- 
ment, Engineering Department, for 
the construction of dams Nos. 23 and 
25, at $586,372 and $619,423, respec- 
tively. 


Charlotte, N. C.—Charlotte Elec- 
tric Repair Co. wants prices on 100- 
hp. motors. 


Salisbury, N. C.—Southern Power 
Co. is arranging plans for the instal- 
lation of a local electric light and 
power distribution system, a fran- 
chise having been secured from the 
city. 


Wilson, N. C.—The City Commis- 
sion is understood to be considering 
plans for the installation of some 
equipment to be used in connection 
with the municipal electric light sys- 
tem. Bonds to the amount of $75.000 
will be voted for the proposed work. 


Chester, S. C.—Western Union 
Telegraph Co. is considering plans 
for the construction of a new 55-pair 
cable carrying 130 wires, partly un- 
derground, extending about one mile. 
Estimated cost $10,000. 


Greenville, S. C.—Mattress & Man- 
ufacturing Co. is in market for elec- 
tric motors. 


Lyons, Ga—Municipal bonds for 
establishing electric light plant ıs 
proposed. Address mayor. 


Mount Vernon, Ga—Plans are un- 
der consideration by the city for the 
installation of a municipal electric 
light plant. It is understood that 
bonds to cover the cost of the work 
will be issued. . 


Savannah, Ga.—Bids for electrical 
wiring of the auditorium, according 
to recommendations of the electrical 
engineer, will be called for by the 
city, this action having been author- 
ized by the city council. 


Southwest La Grange, Ga.—Until 
May 1, bids will be received by the 
council for the construction of about 
two miles of transmission line for 
local service. 


Miami, Fla—Miami Electric Light 
Co. is considering plans to increase 
the present capacity of its plant. New 
generating and other equipment witi 
also be installed. H. H. Hyman 1s 
manager. 


Tallahassee, Fla.—The Tallahassee 
electric light and power plants were 
destroyed by fire recently, entailing 
a net loss to the city of approxi- 
mately $50.000. Engines, generators 
and switchboards and all the build- 
ings were completely demolished. 
though the boilers probably suttered 
but slight damage. 


NORTH CENTRAL STATES. 


Arcadia» -Ohio.— $13,000 in bonds 
has-been-voted“to provide means to 


April 26, 1919. 


obtain electric current for the village. 
Address village clerk. 


Bucyrus, Ohio.—Central Power Co. 
has made a proposition to build the 
high tension power line into Galion, 
Ohio, and furnish current at 1.6 cents 
per kw. 


Cleveland, Ohio.—Van Dorn Elec- 


tric Tool Co. will erect a four-story . 


building, 50x 100 ft., to provide 
greater manufacturing facilities. It is 
planned to use the new building for 
its electrical equipment. 


Lebanon, Ohio.—The electric light 
plant will be improved; $14,000 will 
be expended. Address Bert Monger. 


Oxford, Ohio.—Engineer F. A. 
Bouley, 1250 Nicholas building, To- 
ledo, has prepared estimates for one 
mile of high tension line, electric 
pump and 200,000-gal. elevated tank. 
Estimated cost $40,000. Bids will be 
received about June 1. 


Port Clinton, Ohio.—The munici- 
pality of Port Clinton has ordered 
additional street lights for the lake 
front. In addition to this there are 
some excellent prospects for addi- 
tional power business within the next 
60 days. 


Salem, Ohio.—The special commit- 
tee of the council recommends a 
200.000 bond issue for a municipal 
telephone system. Address city en- 
gineer. 


Decatur, Ind—Farmers Light & 
Power Co. and the Preble Light & 
Power Co. after a hearing before the 
public service commission, were auth- 
orized to proceed with the building of 
their electric line to furnish the resi- 
dences east of the city and the resi- 
dences of Preble with electric cur- 
rent. Both lines will be furnished 
with electric current from the Deca- 
tur Light & Power Co. The capital 
stock of the Preble company will be 


$9000, and the Farmers’ company 
$5000. Address general manager. 
South Bend, Ind.—A_ wholesale 


electrical house is being planned for 
this city. A meeting of the electrical 
contractors of South Bend has been 
held and it was the unanimous opin- 
ion that a wholesale supply house 
for electrical goods should be estab- 
lished heré. The nearest wholesale 
electrical house at the present time 
is at Chicago. 


Alvin, Ill.—The Illinois Public 
Utilities Commission has been grant- 
ed a certificate of convenience and 
necessity to build a transmission line 
from Alvin to Bismark and to sell 
current in Bismark and along the 
route between the two villages. 


Chicago, Ill—Hill Pump Valve 
Co. has purchased a tract of land 
205,402 sq. ft. in size, at the south- 
east corner of Belmont and Knox 
avenue, for a cash consideration of 
$52.000. The company proposes to 
build a large plant, the first unit of 
which will involve an expenditure of 
$500.000. This will be one story 
high, of saw-tooth construction, and 
will contain about 50,000 sq. ft. of 
floor space. 


Columbia Ill.—Bids will be called 
for extending the municipal light and 
power plant. The specifications in- 
clude extension to building, engine, 
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generator, switchboard, steam spe- 
cialties, piping, etc. Engineers Ful- 
ler & Beard, Chemical building, St. 
Louis, Mo., have prepared estimates. 
Address city clerk. 


Eldorado, Ill.—The question of is- 
suing municipal light bonds is under 
consideration. Address village clerk. 


Mattoon, Ill.—Central Illinois Pub- 
lic Service Co. has applied to the 
State Public Utilities Commission for 
authority to purchase 71 of the first 
mortgage 5°¢ gold bonds of the Cen- 
tral Illinois Traction Co. 


Peoria, Ill.—An electric generator 
valued at $1000 was completely de- 
stroyed by fire in the street car power 
house at the foot of Walnut street. 


Petersburg, Ill.—Abbott Light & 
Power Co. has been given a certificate 
of convenience and necessity for the 
construction and maintenance of a 
high tension transmission line from 
Petersburg to Pleasant Plains. The 
company is also given authority to 
construct and operate a distribution 
system in the village of Pleasant 
Plains and to furnish power to con- 
sumers along the route. 


Rockford, Ill.—Rockford & Inter- 
urban Railway will issue $105,500 in 
bonds for improvements. Address 
gcneral manager. 


Rock Island, Ill.—Rock River Val- 
ley Light & Power Co. will construct 
and operate a 4400-volt electric trans- 
mission line from Silvis to Hillsdale 
and will also construct and operate 
a distribution system in Barstow, 
Joplin and Hillsdale. The company 
will construct a line from Barstow to 
Hillsdale. The Illinois Public Utility 
Commission has granted the com- 
pany authority to issue $20,000 capital 
stock. 


Rossville, [l.—Rossville Electric 
Light Co. has been granted a certifi- 
cate of convenience and necessity by 
the Illinois Public Utilities Commis- 
sion to construct and operate a 6600- 
volt electric transmission line from 
Rossville to Alvin and to sell electric 
current in the village of Alvin and 


along the route between the two 
towns. 
Springfield, Il.—A new lighting 


system is to be installed at Reservoir 
Park, following an order of the board 
of public works, which approved a 
petition signed by residents in that 
portion of the city. 


Grand Rapids, Mich.—The citizens 
have voted to improve the city light- 
ing plant. Address Fred H. Locke, 
city manager. 

Holt, Mich.—The village board is 
planning ways and means to secure 


electric lighting. Address George 
Shaw, village president. 
Oshkosh, Wis—Morgan Co. will 


erect a one-story brick and concrete 
power plant addition, 25x 50 ft., and 
install several new boilers and other 
equipment. 


Minn.—Sales_ depart- 
ment of the Minneapolis General 
Electric Co. secured contracts dur- 
ine the week ended April 11 covering 
422 customers with, 243 kw. of light- 
ing and 427 hp. in motors. A net 
gain was recorded of 249 customers 


Minneapolis, 
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with 204 kw. of lighting and 307 
hp. in motors, including 209 hp. 
for the Gould Grain Elevator Co. 
New business contracted for in- 
cludes 350 hp. for the Buffelen 
Manufacturing Co. Orders were 
taken for wiring already built houses 
and apartment buildings which will 
increase the company’s load by 118 
customers. Electrical energy output 
was 23.8% greater than the corre- 
ponding week of last year. A new 
20-story, $1,000,000 theatre and 
hotel will be erected in Minneapolis 
this season. 


Red Wing, Minn.—Engineer L. P. 
Wolf, Guardian Life building, St. 
Paul, Minn., has prepared plans for 


$350,000 electric light and power 
plant. Address S. T. Irvine, city 
clerk. 


Dubuque, Iowa.—A special election 
will be held to decide the question 
of municipal ownership of a light and 
power plant to cost $5,000,000. Ad- 
dress city clerk. 


Kansas City, Mo.—The city voted 
June 17 on $500,000 bonds to enlarge 
the electric lighting plant. Address 
mayor. 


St. Joseph, Mo.—St. Joseph Rail- 
way, Light, Heat & Power Co. has 
announced that active work in the re- 
construction of its power plant has 
been begun. George W. Sarthoff, the 
operating and construction engineer 
for the firm of Henry M. Doherty & 
Co., who has just completed a power 
plant of immense capacity for the 
Doherty Company at Toledo, Ohio, 
has arrived in St. Joseph and will have 
active charge of the work. 


Eldorado, Kans.—The city contem- 
plates erecting light plant and water- 
works. Address city clerk. 


-= Ellsworth, Kans.—John Erber of 
Salina has purchased the Ellsworth 
electric light plant. 


Kansas City, Kans.—The Chamber 
of Commerce of Kansas City, Kans., 
has endorsed the necessity of an ad- 
dition to the Kansas side municipal 
light plant and the proposed $500,000 
bond issue to be voted on June 17. 
The company desires to expand its 
service along the line of power users 
but at the present time no more pow- 
er consumers can be taken on by the 
plant. It is said that there are 20 
or more industrial concerns which 
would locate on the Kansas side if 
they could be assured of power. The 


-proposed plan calls for the installa- 


tion of a 10,000-kw. generator at the 
plant and the erection of a substation 
at the factory and packing house dis- 
trict. 


Oswego, Kans.—$50,000 in bonds 


has been voted for municipal hight 
plant. A. C. Moore of Joplin has pre- 
pared estimates. Address F. A. 


White, city clerk. 
SOUTH CENTRAL STATES. 


Louisville, Ky.—The commercial 
department of the Louisville Gas & 
Electric Co. during the week ended 
April 12 secured 71 electric light and 
power contracts covering 28 kw. of 
lighting and 35 hp. in motors. There 
was amet gain in,connected load of 
53, customersqwith 32kw. of lighting 
and -22-hp. in motors. The electric 
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energy output for the week was 7% 
greater than the corresponding week 
last year. Contracts were taken for 
the wiring of 38 already built houses. 


Anniston, Ala—The council will 
improve and increase the electric 
lighting in the streets. Address Mayor 
Wikle. 


Selma, Ala.—Selma Electric Rail- 
way Co. has organized with a capital 
of $10,000. Its business is general 
traction operation in Selma and vi- 
cinity. Address general manager. 


Heber Springs, Ark.—A. R. Amos 
of Heber Springs is interested in de- 
veloping power in Red river. The 
preliminary investment made bv 
the president of the company, Dr. A. 
R. Amos, of Heber Springs, and his 


associates, exceeds $70,000. Dickin- 
son & Watkins, Boyle building, are 
the civil engineers who made the 


plans and who are in charge of the 
engineering work. 


New Orleans, La.—New Orleans 
Railway & Light Co. is reinstalling a 
15,000-kw. turbine, capable of pro- 
ducing 20,000 hp., at the central 
power station in Market street. This 
turbine was installed late last spring, 
but certain parts had to be sent hack 
to the factory. This unit will be in 
operation shortly. 


Oklahoma City, Okla—The new 
business department of the Oklahoma 
Gas & Electric Co. in conjunction 
with the electrical dealers of Okla- 
homa City, recently conducted a sale 
of electric vacuum cleaners and elec- 
tric flat irons. During the five days 
of the sale 69 vacuum cleaners and 
49 flat irons were sold. 


Tallequah, Okla.—The city contem- 
plates installing light and = power 
plant. Cost, $65,000. Address mayor. 


Dallas, Tex.—The receipts of the 
Dallas Railway Co. have reached the 
mark which pledges the company in 
its contract with the city to construct 
two new interurban electric railways, 
each to be not less than 30 miles long. 
The city commission of Dallas will 
issue a formal order soon requiring 
the immediate construction of the two 
lines. It is probable that one of them 
will run to Lorren and the other to 
Denton. 


Fort Worth, Tex.—$50.000 has been 
voted for improvements and exten- 
sions to electric light system. Ad- 
dress W. D. Davis, mayor. 


Houston, Tex.—Humble Oil & Re- 
fining Co. will install an electric 
power plant and equipment for oper- 
ating the pumping plants of its oil 
wells in the Goose Creek district. It 
will also provide power for other 
industries. 


San Angelo, Tex.—The taxpayers 
of San Angelo have voted $500,000 
bonds, the proceeds to be used for 
the construction of a municipal elec- 
tric light and water works plant, or 
the purchase of the plants that are 
owned by the San Angelo Water, 
Light & Power Co., subsidiary of the 


Interstate Electric Corporation of 
New York. 
Snyder, Tex.—E. F. Renken has 


sold the holdings of the Snyder Light 
& Power Co. to Wilcox & Dunn, of 
McKinney. The new owners will 


` 
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make extensive improvements and 
additions on the plant. 


Waco, Tex.—President J. F. Strick- 
land of the, Texas Power & Light 
Co., which has its principal office at 
Dallas, has advised the city commis- 
sion of Waco that the company will 
build a $200,000 addition to its plant 
at this place provided the city will 
grant the company a new franchise 
to run to 1939. No action has been 
taken on the proposition. 


WESTERN STATES. 


Sedgwick, Colo.—Henningson En- 
gineering Co., National Bank building, 
Omaha, Neb., is preparing plans for the 
construction of an electric light plant 
and waterworks in Sedgwick. An 
election will soon be called to vote on 


an issue of $30,000 in bonds for same. 


Nucla, Colo.—Nucla has under con- 
sideration the installation of an elec- 
tric light plant. 


Seattle, Wash.—Universal High- 
Power Telephone Co. has been or- 
ganized at Seattle, to manufacture 


instruments for loud speaking in rail- . 


road stations, race courses and sim- 
ilar uses. R. B. Stewart 1s engineer 
for the company. 


Seattle, Wash.—Thos. F. Murphine, 
superintendent of the Public Utilities, 
having control of street car opera- 
tions and betterments, has submitted 
to the city council an estimate of the 
costs of extensions, improvements 
and construction, planned for the mu- 
nicipal street railway system, the ag- 
gregate of which is $536,300. 


Los Angeles, Cal.—A boiler house 
and engine room will be erected in 
connection with the new chemical 
plant to be built by F. W. Braun, at 
2575 East Ninth street, to cost about 
$20,000. W. J. Saunders, Laughlin 
building, architect. 


San Francisco, Cal.—Survey and 
other preliminary work in the Feather 
River Canyon has been inaugurated 
by the Great Western Power Co. for 
its proposed hydroelectric power 
plant, to cost approximately $5,000,- 
000. 


Stockton, Cal.—California Cedar 
Products Co., which has been operat- 
ing on a small scale in Stockton, will 
erect a new concrete factory costing 
$100,000. As soon as it is completed 
it will employ 200 men. 


Bakersfield, Cal—Southern Cali- 
fornia Edison Co. is completing plans 
for the erection of a $20,000,000 pow- 
er plant on the upper Kern river. 


PROPOSALS | 


Incubators and Sterilizer.—Bids 
will be received by the Bureau of 
Supplies and Accounts, Navy Depart- 
ment, Washington, D. C., for three 
electric bacteriological incubators, 
120-volt, to be delivered at Philadel- 
phia and Mare Island, and one elec- 
tric instrument sterilizer, 110-volt, to 
be delivered at Hampton Roads, Va. 
(Schedule 3893.) 


Material for 


Rebuilding; Light 
Plant.—Bids will 


be received May 
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12 by the board of trustees at the 
office of H. Mohley, clerk Sherwood, 
Ohio, for the necessary labor and ma- 
terial in rebuilding and repairing the 
electric light plant and for furnish- 
ing meters. 


Electrical Supplies.—Sealed bids in 
duplicate will be received at the office 
of the purchasing agent, Post Office 
Department, Washington, D. C., un- 
til 10 o’clock a. m., April 29, for elec- 
trical supplies, including motors, car- 
bons and fuses. Applications for 
blue prints with specifications and in- 
structions to bidders will be furnished 
upon application to the purchasing 
agent. 


Electric Light System.—Bids will 
be received at Northfield, Ohio, May 
6, for furnishing wire, electric equip- 
ment, labor, and installing electric 
lighting system along the Brooksville- 
Macedonia road, between the public 
square and Macedonia, according to 
plans and specifications on file with 
the clerk of the village. Address C. 
S. Machwart, village clerk. 


Equipment for Electric Light Plant. 
—Bids will be received by Arcadia, 
La., for the construction of a local 
electric light plant and the necessary 
equipment, including alternators. 
street light regulators, switchboards. 
line materials, etc. It is also planned 


to make improvements in the mv- 
nicipal waterworks plant. X. A. 
Kramer, Magnolia, Miss., is consult- 


ing engineer; B. F. Barnett, mayor. 

Pumping Equipment.—Bids will be 
received at Closter, Miss., April 28. 
for furnishing oil engine and elec- 
trical pumping equipment and con- 
structing certain water works im- 
provements, in accordance with plans 
and specifications on file in the ofhce 
of the mayor. The proposed im- 
provements will consist of the fur- 
nishing and installation of oil engine 
and motor-driven pump and oil stor- 
age tank. Address W. L. Tatum, 
mayor. 


Electrical Materiaf, Wire and Cable. 
—Bids will be received by the Bureau 
of Supplies and Accounts, Washing- 
ton, D. C., for a miscellaneous quan- 
tity of condulets, types FE, LB. LR 
T, etc., 98% conductive sheet copper. 
inclosed ferrule clip and knife con- 
tact fuses, 2500-volt; renewable fuses: 
union renewable fuses and refills, one 
direct-current battery charging out- 
fit; 98% conductive solid copper rods 
lead and splicing cable sleeves for 
B. & S. wire: tape, connectors, car- 
bon. sockets; bare, round. copper 
trolley wire; for delivery at South 
Charlestown, W. Va. (Schedule 
3897): solid, asbestos-covered, slow- 
burning wire; interior communica- 
tion wire, delivery at Brooklyn. N. Y. 


(Schedule 3913): five combined. 
steam-heated, electrically operated 
ironers, 48 or 50 by 16 in.. 120 volts. 


direct current: sets of spares, com- 


plete, delivery at Brooklyn, N. Y. 
(Schedule 3922); electrical, single- 
conductor, stranded wire, to be de- 
livered at Washington, D. C. (Sched- 


rubber-covered braided 
stranded copper wire. delivery at 
Pensacola, Fla., lighting and power. 
plain, single-conductor wire, delivery 
at Philadelphia, Pa. (Schedule 3900). 
and> solid, weatherproof. triple-bra™ 
wire, delivery (at Brooklyn, N. Y. 
(Schedule 3914). 


ule 3916); 
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L. W. Helmreich Becomes Engineer Arkansas Corporation 
Commission — A. E. Arthurs Rejoins Bussman Company 


W. C. HALL, of Kokomo, Ind., has 
been appointed superintendent of the 
municipal light and water plants of An- 
derson, Ind. 


Joun H. Parxkison, who for 
several years has been at the head of 
water systems of the Santa Fe Rail- 
road, was recently appointed inspector 
of power plants of the system with 
headquarters at Topeka, Kans. e 


THOMAS F. KELLEY, who for a 
number of years represented the Cen- 
tral Electric Co. in the eastern lowa 
territory, has become associated with 
Titus Schmid, of Dubuqpe, lowa, in the 
organization of the escent Electric 
Co. of that city. The new company will 
open a wholesale business in all kinds 
of electrical supplies. 


H. S. Lyows, who for two years 
prior to his entry into the aviation 
branch of the service had charge of the 
sales of C-H push button specialties 
and wiring devices in the territory cov- 
ered by the Chicago office of the Cut- 
ler-Hammer Manufacturing Co., has re- 
entered the employ of the company. Mr. 
Lyons is now engaged on sales work in 
the Cutler-Hammer magnetic shift de- 
partment. 


H. M. FERGUSON, superintendent 
of steam-heating operations of the Utah 
Power & Light Co., Salt Lake City, was 
recently promoted to the position of 
manager of the Salt Lake division of 
the company. Mr. Ferguson has been 
connected with the company for about 
two years, prior to which he was in 
charge of the commercial department 
and steam-heating business of the Mis- 
soula ( Mont.) Light & Water Co. 


A. E. ARTHURS, whose appoint- 
ment as special representative in the 
Pittsburgh territory, is announced by 
the Bussmann Manufacturing Co. of 
St. Louis, is well known among the 
industrial plants of western Pennsyl- 
vania, having introduced into that ter- 
ritory many of the modern improve- 
ments now universally used in power 
plants. His many friends in the man- 
ufacturing field will be pleased to learn 
of his safe return from duty with 
the American air service in France and 
of his new representation of the Buss 
fuses. 


R. W. Van PELT, for the past two 
years in charge of the western sales of 
the insulated wire department of the 
B. F. Goodrich Co., with headquarters 
in Chicago, has been promoted to 
charge of eastern sales, insulated wire 
department, and headquarters in New 
York City. Mr. Van Pelt, who for a 
number of years, in fact his entire busi- 
ness career, was connected with the 
American Steel & Wire Co. in a sales 
capacity for its insulated wire and cable 
department at both the Chicago and Pa- 
cific coast offices, until he came with 
the B. F. Goodrich Co. in 1912. 


J.M. Smitu has resigned his po- 
sition as managing engineer of the Tri- 


umph Electrical Co. of Cincinnati to 
accept an important post with the 
Texas Co. 


C. R. Woop will assume the man- 
agement of the ofice of the Westing- 
house Lamp Co. in Cincinnati, O., about 
May 1. For the past 10 years he has 
traveled through Illinois, lowa, Ne- 
braska and South Dakota as salesman 
for the Westinghouse Lamp Co. 


E. A. BECHSTEIN has resigned as 
second vice-president and general man- 
ager of the Sandusky Gas & Electric 
Co., Sandusky, Ohio, to become associ- 
ated with a new electric supply company 
that will be incorporated soon and will 
take over the present Electric Equip- 
ment Co. 


W. J. GRAMBS was recently ap- 
pointed manager of auxiliary operations 
for the Puget Sound Traction, Light 
& Power Co., Seattle, and G. E. 
‘(QUINAN has been advanced to the 
position of chief electrical engineer, 
with S. C. Lindsay as engineer, a posi- 
tion previously held by Mr. Quinan. 


A. A. OSWALD of the engineering 
department of the Western Electric Co. 
will read a paper on April 28 before the 
Chicago Section of thesAmerican In- 
stitute of Electrical Engineers on 
“Wireless Telegraphy and Telephony in 
War.” The same paper will be read be- 
fore the Milwaukee Section of the 
American Institute of Electrical Engi- 
neers on the evening of April 29. 


THoMAS W. PETERS, who for 
the past 12 years has served as com- 
mercial agent of the Columbus (Ga.) 
Electric Co., has tendered his resigna- 
tion to become associated with the 
Chero-Cola Co. of Columbus. Mr. Pe- 
ters was one of the founders of the 
Southeastern Section, National Electric 
Light Association, of which he was the 
first president and later secretary. 


P. C. Brooks, vice-president in 
charge of manufacturing for the Cana- 
dian Fairbanks-Morse Co., Canada, also 
general manager of E. & T. Fairbanks 
& Co., and having jurisdiction over 
their plants at St. Johnsbury, Vt., and 
Moline, Jll, will make his headquar- 
ters at 30 Church street, New York, 
where the office of Henry J. Fuller, 
president of both companies, is located. 


L. W. HELMREICH, until recently 
assistant engineer to the Missouri Pub- 
lic Utilities Commission, has been ap- 
pointed engineer of the newly organized 
Arkansas Corporation Commission to 
take charge of the general supervision 
of the utilities operating in that State, 
and will establish headquarters at Lit- 
tle Rock. The Missouri commission has 
had great success in the supervision of 
the utilities of that State, and much 
of the credit 1s given to work done by 
Mr. Helmreich. He was formerly head 


of the Ranken Mechanical School of St. 
Louis. He is a graduate of the Univer- 
sity of Missouri, with the degrees of 
mechanical engineer and electrical engi- 
nees. It is anticipated that Mr. Helm- 
reich will be of great assistance to the 
corporation commission in its work of 
supervising the public utilities of Ar- 
kansas. 


Obituary. 


JAMES RICHARDS, Brooklyn, N. 
Y. a lamp specialist for the General 
Electric Co., New York, died on April 
9, following at attack of pneumonia, | 
aged 33 years. 


B. A. Scu AK, chief operator at the 
Big Fork, Mont., power plant of the 
Moimtain States Power Co., Kalispell 
division, died recently, following an 
operation. Mr. Schak had been in the 
employ of the company for 16 years. 


PATRICK WHITTY, the oldest 
employe in years of service of the 
Gregory Electric Co. Chicago, died 
suddenly of heart failure on April 11 
at his residence. Mr. Whitty started 
with the Charles E. Gregory Co. when 
that company was organized in 1875, 
and remained with this concern and its 
successor, the Gregory Electric Co., 
continuously up to the time of his death. 
Mr. Whitty was receiving clerk, checked 
in every machine purchased and was a 
remarkable expert, knowing every type 
of machine and being able to recognize 
any part of the equipment. 


G. EF. CLAFLIN, one of the pio- 
neers in the electric light and power 
industry, and vice-president of the Elec- 
tric Bond & Share Co., New York, died 
suddenly on April 18 at Atlantic City, 
where he had gone for the Easter holi- 
days. He resided at 1 West 64th street, 
New York City. Mr. Claflin was born 
in Providence, R. I., April 4, 1806, and 
was graduated from the Massachusetts 
Institute of Technology in 1888. Shortly 
after he entered the service of the 
Westinghouse Electric & Manufactur- 
ing Co., where he became an expert in 
the building and equipment of electric 
generating stations. He was one of the 
organizers of the Franklin Electric Co. 
of Kansas City, which established light- 
ing plants throughout the middle West. 
He later became a member of the firm 
of Lewis & Claflin, consulting engineers, 
at Providence. In 1904 Mr. Claflin be- 
came associated with the United Elec- 
tric Securities Co. of Boston, and in 
1913 was elected an executive of the 
Electric Bond & Share Co. He was a 
director and vice-president of other com- 
panies, including the American Power & 
Light Co., Idaho Power Co., Lehigh 
Power Securities Corp. and Utah Se- 
curities Corp. He was a member of 
the bankers, engineers and technology 
clubs of New York City. The deceased 
is survived bv his widow and a brother, 
Arthur W. Claflin sof ~Providence. 
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Municipal Plants Under Commission 
Control. 


The Illinois Supreme Court has ruled 
that Springtield’s municipal lighting plant, 
together with all other = municipally 
owned plants in Illinois, are under the 
control of the Illinois State Public Utili- 
ties Commission. This decision was 
reached in the case of the Springfield 
Gas & Electric Co. against the city 
of Springtieid to enjoin the manufacture 
of electric power by the city on the 
ground that the current was sold at a 
price less than cost. Justices Stone ana 
Duncan dissented from the majority opin- 
ion of the court. The court, in making 
the decision, held that customers of the 
city plants, under the present conditions, 
have no remedy if charges are extortion- 
ate. -The decision is far-reaching in its 
effect und may play an important part ip 
the pending contest before the state leg- 
islature for home rule of utilities, accord- 
ing to the judgment of various members 
of the legislature. Section 10 of the Pub- 
lic Utilities Act, which says that mu- 
nicipally owned plants are not under the 
control of the commission, is held in- 
valid, but the holding does not affect 
other sections of the law, as Section 83 
provides that if any section of the law 
is held invalid, such decision shall not 
affect the validity of the remaining por- 
tion of the act. After ruling out the sec- 
tion which refers to the exemption of mu- 
nicipal plants, the court reverses the 
judgment of the Sangamon circuit court 
and remands the cause for another hear- 
ing and gives the appellant the right to 
file an amended Dill. 


Public and Private Enterprises 
Financed in Foreign Countries. 


The purpose of the Foreign Bond & 
Share Corporation, which has just been 
formed under the laws of Delaware, is to 
finance public and private enterprises in 
Central and South America, the Far East, 
Europe and other parts of the world. It 
will aleo sell to American investors either 
the debentures of the corporation, which 
will be covered by the deposit of the se- 
curities of these foreign companies, or the 
foreign securities themselves. It is the 
intention of this corporation to reach all 
classes of investors in the United States. 

The Foreign Bond & Share Corporatior 
has an authorized capital stock consisting 
of 100,600 shares of common stock, of the 
par value of $100 each, and 3,000 shares, 
with no par value. known as ‘‘participat- 
ing certificates.” and a subscribed capitai 
and surplus of $3,000,000. It is understood 
that the State Department is particularly 
interested in the development of trade in 
the manner proposed by the Foreign Bond 
& Share Corporation, 

The organizers of this corporation in- 
clude private banking firms and some of 
the strongest financial institutions 
througnout the United States. 

A number of the subscribers of the For- 
cign Bond & Share Corporation are now 
actively identified with the Asia Bank- 
ing Corporation, Mercantile Bank of the 
Americas, the American Foreign Banking 
Corporation, Banco Mercantile Americano 
del Cuba. the China & Japan Trading 
Co.. and other American financial in- 
stitutions which have branches in many 
parts of the world. For this reason, the 
new corporation is particularly well qual- 
ified to develop American trade, to pass 
upon the value, and to oversee the man- 
agement of enterprises which it finances. 

Due to the war, the export trade of the 
United States has enormously expanded. 
Due to the same cause, America will soon 
have the greatest merchant fleet in the 
world. Neither, however, will avail the 
American people unless they are willing 
to invest some of their capital in the 
foreign countries to which the American 
merchant fleet sails, and to which Amer- 
ican merchandise is carried. 

Latin-American, Asiatic. and other 
countries undeveloped economically, will 
buy merchandise from the nation which 
places capital at their disposal. This has 
been the history of undeveloped countries. 


It is in large part the secret of the suc- 
cess of British, German and French trade 
in such countries in the past. 

As regards the European countries, they 
now owe the United States such enormous 
sums that the mere problem of exchange 
necessitates the taking of foreign securi- 
ties by the American punis in payment 
for our exports of merchandise to Europe, 
if such exports are to continue in any- 
thing like their present volume. 

In the past London has been the greai 
international market for the securities of 
every government of the earth and of the 
industries that were among the principal 
sources of national wealth. British in- 
vestors always have been large buyers of 
such securities. The new-found financial 
position of the United States should re- 
sult in a similar appreciation on the part 
of American investors of this factor, 
which is vital to the future of our foreign 
commerce. - 

Rates of investment return in Latin- 
American, Asiatic, and other countries 
needing development are higher than in 
the United States. There is no reason 
why, under careful supervision, the Amer- 
ican investor should not be given the 
benefit of such attractive rates of invest- 
ment return, and at the same time have 
the protection of good security. 

England, France and Germany in the 
past have done most of the financing 
necessary for the development of foreign 
countries, and have reaped the benefits; 
but, as they are no longer in a position to 
supply the amount of capital needed for 
this purpose, Americans must furnish the 
larger part of it from now on. 


Foteign Exchange. 


The following is an excerpt from an 
address by J. McCurrach, vice-president 
of the Continental & Commercial National 
Bank, delivered at the group session or 
financing foreign trade at the Sixth Na- 
tional Foreign Trade Convention: 

“In the strict sense of the word, for- 
eign exchange is the index to interna- 
tional transactions, and values are found- 
ed on the financial and political stabil- 
ity of the buying or borrowing nation, 
as well as the individual wort 
actual debtor. 

“The term ‘foreign exchange’ has al- 
ways been looked upon as rathervague and 
ambiguous. If our merchants and man- 
ufacturers could be induced to look into 
the matter a little more closely from the 
proper viewpoint, they would find for- 


eign exchange problems in reality very. 


simple. As a matter of fact, there is 
nothing which obtains in the general prin- 
ciples of domestic business which cannot 
be applted to international transactions 
The principle of negotiating credits is ex- 
actly the same whether it involves the 
financing of a shipment to Oshkosh or 
Timbuctoo. 

“The manufacturer will find that nis 
bank will gladly and readily take care of 
the general detail work, and furnish him 
with quotations in foreign currency whicn 
will invariably enable him to make a 
much larger percentage of profit than he 
could possibly make in handling domestic 
transactions. If the American manufac- 
turer entering the foreign field will con- 
sult with his banker and discuss his 
problems fully and clearly, he will be con- 
vinced in a very short time that the for- 
eign field offers inducements far more 

rofitable than the domestic field; he wili 

e able to give continual employment to 
the workmen in his factory and thus be 
able to eliminate the vexatious accumuia- 
tion of material which he often, in the 
pust, had to dispose of at reduced prices 
on the home market. 

“It may be necessary for American ex- 
porters, for some time at least. to quote 
their selling price in American dollars, fur 
the reason that during the present period 
of readjustment. American invoices might 
appear at a disadvantage if quoted at a 
rate of exchange vwery much at variance 
with the prevailing market. Unless that 
practice is followed, a sale should be ef- 
fected against cable quotations and the 
exchange sold by the exporter to the in- 
ternational banker immediately, a8 a imate 
ter of self-protection.” 


of the. 


Economic Resources of Canada. 


Many facts interesting in themselves 
and of particular value to manufacturers 
and exporters are given in a booklet on 
Canada which the Guaranty Trust Co. of 
New York has just issued. The economic 
resources of the Dominion are set forth 
in descriptive matter and in tables con- 
taining the latest available statisuics. 
Must stress is laid upon the part which 
the United States has played during the 
past in the development of Canada and 
there are suggestions, drawn from the 

lans which Canada has made to expand 

er manufacturing industries and her 
foreign trade, as to what the financial 
and commercial relations of the two coun- 
tries may be in the future. The booklet 
wilt? be mailed upon request. 


Arkansas Light & Power Co. Con- 
solidation. 


The Arkansas Light & Power Co. has 
acquired in fee the property of the ar- 
kansas Public Service Co., which owns 
franchises and transmission lines in thc 
great rice belt of eastern Arkansas, the 
property in fee of the Denning Coal Co. 
and the controlling interests in the I'ine 
Bluff Co. at Pine Bluff, Ark., and con- 
trolling interest of the Missouri & Soutt- 
eastern Utilities Co. The gross earnings 
of all the plants now owned and controlled 
amounted to more than $1,280,000 in 1918. 

‘The company has effected the perma- 
nent financing of this purchase by the sale 
to bankers of bonds and stock, and the 
floating debt of the company has been 
paid. The bonds are secur by a first 
mortgage on all the company’s property, 
with the exception of a small underlying 
mortgage on one of the plants, which 18 
being reduced annually. The company 
now owne in fee plants in 22 cities of 
Arkansas, running in a line from north- 
east to southwest, with a cross line from 
northwest to southeast. 


Philadelphia Electric Holds Annual 
Meeting. 


The annual meeting of the stockholders 
of the Philadelphia Electric Co., now 
a Pennsylvania corporation, was held 
recently at the offices of the company in 
Philadelphia. The annual report of op- 
erations presented showed gross earnings 
of $14,503,850, an increase of approximate!y 
$2,343,000 over 1917. Heavily increased 
expenses and taxes brought down the 
amount available for dividends to $2.33.. 
394, only a slight gain over the previous 
year, when it was $2,018,194. 

Joseph B. McCall, president of the com- 
pany, informed the stockholders that 
since Jan. 1 last, following the close of 
the war, the commercial organization has 
resumed soliciting new business and 1s 
now on its regular basis. He also stated 
the new generating station at Chester had 
been in operation since the first of che 
year and had justified expectations. There 
was a marked Increase in the total con- 
nected load of utilities, which. he sain, 
was due to supplying current for the Hog 
Island line of the Philadelphia Rapid 
Transit Co. Stockholders approved the 
sale by the company of 33,000,000 of first 
mortgage bonds. 

President McCall and other members of 
the board of directors were re-elecied as 
follows: Jeremiah J. Sullivan, Charles F. 
Ingersoll, J. R. McAllister, John T. Wir- 
drim, Sidney F. Tyler, W. H. Johnson, 
Martin V. Bergen and A. V. R. Coe. 


Mapleton Electric Light Declares 8 
Per Cent Dividend. 


The annual meeting of the stockholders 
of the Mapleton Electric Light & Power 
Co. was held recently. A comprehensive 
report was presented by F. J. Bombereer, 
secretary, showing both the as-ets and 
liabilities of the company. which gave the 
value of the plant at $11.546.47. Other 
assets were: Cash on hand, $2541.54; ac- 


counts~receivable, $164.97; merchandise, 
etc.7 $150.) ‘The liabilities are: Stok, 
$11.000; undivided profits, 1915 to ists 
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Putting Ideas at Work 


A great deal of development work in electrical 
industries has been held back. Now is the 
time to resume it. Put your ideas to work as 
rapidly as circumstances permit. 


C. A. TUPPER President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 


a 


If you talk intimately to almost any man of 
affairs he will unfold to you some pet plan that 
he has long cherished, but which for various 
reasons he has never tried to do anything with. 
Perhaps it is a new product that he has in 
mind; maybe an idea for an entirely new kind 
of business; perhaps an untried sales plan. 
Anyway, it is an undeveloped possibility that 
a practical man regards as promising. 


Now is the time for men to reach down 
into the secret corners of their desks and pull 
out those plans. For the next few months, 
while wages, selling prices and other basic con- 
ditions of industry are being readjusted, every- 
thing will be in a state of flux. The times will 
be just right for the reception of new ideas, 
new propositions and new enterprises. The 
person who is trying to get a hearing for what 


he has to offer will not encounter the usual. 


static conditions that hold back new things. 


It must be remembered that every successful 
institution was once nothing more than an idea 
in the brain of some man. Having the courage 
to put it into action is what won him success. 
There is no profit in ideas until they are put 
to work. | 


-< 
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$1397.27; net profits, 1918 and = 1919, 
$1428.39. 

It was explained that improvements to 
the amount of $3500 would be made in ex- 
tending the line from Rapidan station to 
the dam. This expense, however, will be 
divided between Good Thunder, Maple- 
ton and Minnesota Lake, all of whom 
would benefit by the extension. 

A dividend of 8S was declared at the 
meetingand checks presented to the stock- 
holders present. The old board of di- 
rectors was unanimously re-elected as 
follows: V. J. Greiner, F. J. Bomberger, 
B. F. McGregor, U. G. Argetsinger, L. W. 
Krueger, C. L. Sellers and H. C. Hoaling. 


Barrett Net Profits Increase. 


After charges and federal taxes, the 


net profits of the Barrett Co. in 1918 
available for dividends were $3,949,979, 
equivalent, after preferred dividends, to 
$20.82 a share on the common. In the 
preceding vear the amount applicable to 
the common stock was $3,728,502, or the 
equivalent of $20.21 a share. The reserve 
for federal taxes was $2,000,000, an in- 
crease of $1.580.000 over 1917. The bal- 
ance sheet shows working capital to be 
$14,638,489. The reserve for depreciation 
was $4,307,471, an increase of nearly 
31,500,000. 


Union Switch & Signal Issues Report. 


The Union Switch & Signal Co., a sub- - 


sidiary of the Westinghouse Air Braxe 
Co, has issued its annual report, pre- 
senting a detailed account of operations 
for the past year. The net profits of the 
company for the vear ended Dec. 31, 1918. 
aggregated $2,522,861, from which $1,190,- 
000 was deducted as a reserve for federal 
taxes, leaving a net addition of $1,422,861 
to surplus for the year. The total surplus 
at the close of the year amounted to $2,- 
ee and total assets aggregated $14,- 
084,057. 


Middle West Utilities Bonds. 


A. B. Leach & Co. have purchased and 
are offering at 97 and interest. yielding 
nearly 734°, $500,000 Middle West Utilities 
Co. five-year 7% convertible gold notes, 
due March 1, 1924. The Middle West 
Utilities Co.. through its subsidiaries, op- 
erates public utility properties in 15 
states, chiefly In the middle West, serving 
an aggregate of 463 communities wich 
electricity, gas, water and heat. The 
company reports that earnings for the 
two months ended Feb. 28, 1919, are the 
best in its history. 


Allis-Chalmers Earnings Report. 


Net earnings of the Allis-Chalmers 
Manufacturing Co. for 1918 were $4,625,- 
866.76, compared with $4,010.490.51 for the 
preceding year, according to the com- 
pany's sixth annual report, just issued. 

The 1918 report is in striking contrast 
with the company’s 1914 statement, when 
it reported a deficit of $25,068. This was 
during the early stages of the war, which 
marked a period of general business de- 
pression in the United States. 

Last year was one of the most pros- 
perous in the company’s history, due to 
the large volume of war business. The 
volume of unfilled orders on hand Dec. 
31, 1918, after deducting cancellations of 
government work, amounted to $23.153,- 
703.16, The bulk of the unfilled orders 1s 
in ordinary commercial business. 

The net working capital of the com- 
pany. as of Dec. 31, 1918, amounted ‘c 
$19,642,307.70. as compared with 316.421 - 
5415.74 on Dee. 31, 1917. 


Dividends. 


Houghton County Electric Light Co. has 
declared a dividend of 62 cents, and a 
semi-annual dividend of %%: also 4 
semi-annual dividend of 75 cents on pre- 
ferred stock. payable May 1 to stock of 
record April 18. 


Idaho Power Co. has declared a quar- 
terly dividend of 154% on preferred stock, 
payable May 1 to stock of record April 21. 


A quarterly dividend of 1%% on pre- 
ferred stock has been declared by the 
Pacinie Power & Light Co., payable May 
1 to stockholders of record April 22. 


Texas Power & Light Co. has declared 
a quarterly dividend of 154% on preferred 
stock, payable May 1 to stock of record 
April 19, 


Kellogg Switchboard & Supply Co. has 
declared a quarterly dividend of 2%, pay- 
able April 20 to stockholders of record 
April 25. 
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Cities Service Co. has declared a month- NEWPORT NEWS & HAMPTON RAIL- 


ly dividend of ly A 1% each on re aie WAY, GAS & ELECTRIC. 
mon and preferred stocks, and the usua a15 
monthly dividend of % of 1% in stock on cae $ isa ol $ 11st 
the common, all payable June 2 to stock 3 months cco voce 408.027 261.355 
of record May 15. Net earnings— gr : i 
February ........... 46,408 41.420 
Havana Light & Power Co. has de- ; z A 9 mo Ige 
clared a semi-annual dividend of $3 on 2 months .........+-. 102,498 Gs 
preferred stock, payable May 15 to stock 
of record April 22. TEXAS POWER & LIGHT. 
Zz ba a 9 . 
Commonwealth Edison Co. has declared ori ee $ coi aes $ Bere 
a quarterly dividend of 2%, payable May i2 month’: =... ccc 3.299254 2716619 
1 to stockholders of record April 15. Net earnings— eae ee 
February ............ 101,319 104,964 
Ft. Wayne Power & Light Co. has de- =p’ a 
clared a quarterly dividend of 1%% on 12 months se we aioe whee G 1.075,260 1,031,034 
preferred stock, payable May 1 to stock , 
of record April 21. DETROIT EDISON. 
; : ‘ Gross earnings— 1919. 1918. 
Directors of the American Gas & Elec- March $1,375,361 $1,140,744 
tric Co. have declared a quarterly div- 3 months OO ODUN 4,155,919 3.560.505 
idend of 75 cents a share on preferred Net earnings— ee Prep ag oa 
stock, payable May 1 to stock of record March ...........--5: 400,188 328,238 
april IS, 3 months i... 1,238,654 1,066,971 
Wlectric Securities Co. has declared a 
quarterly dividend of 14% on preferred KANSAS GAS & ELECTRIC. 
stock, + payable May 1 to stock of record Gross earnings— 1919. 1918. 
April 22. February ..........5. $, 248,948 $ 183,553 
Ilinois Northern Utilities Co. has de- gee E LA Pelee. Rioni 
nes a a and 1% ah on Februarv 88.321 54,549 
preferred stock, payable May 1 to stock of ‘ eas ae tee S "E97 rrr 
record April 29. 12 months . ........ 743,697 498,418 
Earnings. BRAZILIAN TRACTION, LIGHT & 
g8 POWER. 
PACIFIC GAS & ELECTRIC. Gries -enanineass 1919 1918 
For the year ended Dec, 31, 1918—Gross February... sss ve ee $7,972,000 $7,315,000 
$22,595,516, increase $2,782,135; net after 2 months ........... 16,494,000 15,152,900 
taxes, etc., $7,865,187, increase $906,496; Net earnings— aia 
total income, $8,375,358, increase $908,350; 9 February Seated anaes $3,864,000 $3,565,140) 
bond and other interest, $4,117,065, in- > months ............ 8.147.000 7.261.000 
crease $16,158; bond discount and expense, ~ ' f neal Í 
$157.019, increase $1968; depreciation re- 

a N e r dividends, $1,- UNITED LIGHT & RAILWAYS. 
90,463, nerease_ 19,358; surplus, $1,580,- Gross earnings— 1919. 1918 
810, increase $870,865. 2 months ..... Bad donk $1,710,148 $1,447,146 

Net earnings— 
CITIES SERVICE CO. 2 months .........6.. 469,731 418.720 

For March— 1919. 1918. : 
GLOSS 1 Saad caats ereeiad $1,947,819 $1,975,211 APPALACHIAN POWER. 
Net after taxes ...... 1,884,896 1,938,443 1919. 1918. 
Surplus after charges 1,714,846 1,938,252 February gross ...... $ 114.637 $ 9.228 

For 12 months ended March 31— Net after taxes ..... 70.032 59,541 
Gross 606660¢4064 arewa 21,992,476 19,850,978 12 months’ gross..... 1,301,996 902.453 
Net after taxes ..... 21,389,504 19,477,344 Net after taxes ...... 633,846 434.091 
Surplus after charges.20,689,384 19,474,696 Surplus after charges. 113,731 54,999 


WEEKLY COMPARISON OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRiCAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 
Div. rate. Bid Bid 


Public Utilities. Per cent. Apr. 15. Apr. 22. 
Adirondack Electric Power of Glens Falls, common........ seseo 6 13% 13 
Adirondack Electrice Power of Glens Falls, preferred............. 6 74 74 
American Gas & Electric of New York, common............- TSAA 119 119 
American Gas & Electric of New York. preferred.......... : 6 41 41 
American Light & Traction of New York, common.............. be 240 237 
American Light & Traction of New York, preferred............. 6 99 Oty 
-American Power & Light of New York, common............... ` 4 55 53 
American Power & Light of New York, preferred.......... T 6 72 7S 
American Public Utilities of Grand Rapids, common..... sdear eA 10 10 
American Publie Utilities of Grand Rapids, preferred.......... ; 7 30 30 
American Telephone & Telegraph of New York .............-.. oe 105 104 ‘4 
American Water Works & Elec. of New York. common..... ya ae 5 5t 
American Water Works & Elec. of New York, particip........ 7 19 14 
American Water Works & Elec. of New York, first orelemed.. Es 59 61 
Appalachian Power, COMMON.......... cc cece cee cere ences eseace ee 2 2 
Appalachian Power, preferred............ ricer sais a shes Sew T 10 1° 
Cities Service of New York, common..............00e cence e +extra 358 356 
Cities Service of New York. preferred. ............ ccc cece cee nee 6 791 73 
Commonweaith Edison of Chicago ........... cc ec eee ce eee eee, See 8 114% 212% 
Comm. Power, Railway & Light of Jackson, common......... ee <a 2 218 
Zomm. Power, Railway & Light of Jackson, preferred........., 6 45 48 
Federal Light & Traction of New York, common.........e++-.0% od 10 9 
Federal Light & Traction of New York, preferred.............. ae. bes 46 46 
Illinois Northern Utilities of Dixon ..............0 cee OPORTET ote 6 3% 

Middle West Utilities of Chicago, common............... --.-2+extra 25 35 
Middle West Utilities of Chicago, preferred... ........ 0... ce eee ces 6 52 65 
Northern States Power of Chicago, CommMon.....ss.ssesssss sere. Se T 4a 
Northern States Power of Chicago, preferred................ ex.div.7 g9 90 
Pacific Gas & Electric of San Francisco, common.............. s W 56 56 
Pacific Gas & Electric of San Francisco, preferred......... have 6 87 Be 
Public Service of Northern Illinois, Chicago, common........ s% T 95 95 
Public Service of Northern Illinois, Chicago, preferred... ... .. 6 90 o 
Republic Railway & Light of Youngstown, common........ Sy 4 2? on 
Republic Railway & Light of Youngstown, preferred............ 6 #0 on 
Standard Gas & Electric of Chicago. cOMMON.........ccccccesvee : ag 36 
Standard Gas & Electric of Chicago, preferred...........c.e000- 6 42 44 
Tennessee Railway, Light & Power of Chattanooga, common ... 4% 4% 
Tennessee Railway, Light & Power of Chattanooga. preferred... 6 21 oy 
Vnited Light & Railways of Grand Rapids, common............ 4 wL tol, 
United Lizht & Railways of Grand Rapids, preferred........... 6 71 v1 
Western Power of San Francisco, common............eccececeee Ex T 16 
Western Union Telegraph of New York ............2c0c cece extra 8l RE Ly 

Industries. 7 
Electrice Storage of Philadelphia, common ...........-eeee00: za 4 &9) wily 
General Electrie of Schenectady oo... 0. ccc ee eho Reece eee ce ee g 161 161 
Westinghouse Flectriec & Mfg. of Pittsburgh, commons.) 9.06 T (DAPA 49 
Westinghouse Electric & Mtg. of Pittsburgh) preferred. 4. oy 7 55 55 
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6 
Student Learning How to Synchronize a Converter—instructor 


(in Center) Controis the Main Switch to Prevent Closing 
Circuit if Convertor is Not in Step. 


One of a Group of Students Testing a High-Tension Under- 
ground Feeder Under the Supervision of the 
Instructor at the Left. 


School for Brooklyn Rapid Transit 
Substation Operators 


; School Organized as War-Time Necessity to Be Retained— 
Good Results Obtained — Course of Instruction Followed 


HE power and substation branch of the Electri- 

cal Department of the Brooklyn Rapid Transit 

Co. has finally definitely established a school 
for its substation operators after a full year of ex- 
periment with such a school to determine its worth. 

_ The School for Substation Operators was started 
in the spring of 1918 by R. B. Arthur, assistant to 
H. A. Robbins, superintendent of power, when it was 
found that the then established method of training 
operators would not provide skilled men quickly 
enough to fill the vacancies created by the demands 
of war. Classes were originally held at the Parkville 
substation on the Brighton line near Avenue H. The 
school was later permanently established at the Essex 
street substation at Essex and Fulton streets, where a 
schoolrcom had been provided. 

John Erhardt, general foreman of substations, and 
George Dunn, instructor of operators, were co-work- 
ers with Mr. Arthur in organizing this school as a 
permanent adjunct of the Electrical Department. 
Under the former plan a man was expected to serve 
as a ‘“‘rotaryman” for about one year before he was 
qualified to become an operator. Under the present 
system of instruction it takes about fifteen days for 
a man to qualify as an operator while the first class 
qualified in six days. 

Before a man may become an operator he must be 
emploved in the substation as a rotaryman. As such 


he becomes familiar with the general plan and opera- 
tion of a substation; learns how the energy comes 
from the central station where it is generated to the 
substation where it is distributed over feeder cables 
and wires to the elevated, surface and subway lines. 
Also, he must thoroughly understand the wiring and 
connections of various pieces of apparatus; he must 
be able to cope with the various types of trouble that 
may arise in the course of operation and become adept 
in starting and stopping synchronous converters. In 
starting up the converters, before they may be con- 
nected with the generating station, it is imperative 
that they be brought up to a speed corresponding to 
the frequency of the system. The importance of this 
task is better comprehended by the student when he 
is made to consider that every individual machine in 
every power station and substation of the system is - 
operated as a unit of a vast single machine. While 
the actual number of revolutions of each individual 
machine is not the same, there is a fixed ratio between 
the speed of each so that in effect they operate like 
one machine driven by a tremendous shaft to which 
all the parts are geared. 

Energy is generated at the central stations ( Wil- 
liamsburg, Central and Ninth street stations) at 6600 
volts alternating current, the greater part being gen- 
erated at the Williamsburg station. 

A man must thoroughly) (grasp (all the details of 
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this operation before he can beconte an operator. 
Prior to the time of establishing the school the train- 
ing of operators was left to the various substation 
foremen. In some cases this plan gave good results, 
but, while a foreman may have been an excellent op- 
erator, it did not always follow that he had the ability 
to instruct green men in the operation of substations. 
Before a man was certified as an operator (put on the 
tagging list), he would be placed under several fore- 
men so as to get as much information as possible. If 
reports on the progress of a man were satisfactory and 
he was found to .be competent, he was made an 
operator. 

Naturally this method of instruction was slow and 
when men began to leave the substations in rather 
large numbers to enter military service and war indus- 
tries, it was found necessary to change the method of 
instruction. As a result the first class, composed of 
six rotarymen, was started and a course given which 


Brooklyn Rapid Transit Officials Who Started the School for 
Substation Operators—Left to Right: R. B. Arthur, As- 
sistant Superintendent of Power; J. Ehrhardt, General 
Foreman of Substations; F. G. Smith, Assistant Foreman of 
Substations; G. Dunn, Instructor of Operators; J. E. Luty. 


lasted six days, at the end of which time three men 
were qualified as operators and two others were 
qualified a week later. 

The first day of this school was given to a general 
lecture on electricity. On the second day the class 
put the synchronous converters through all their 
movements without using the control switches. The 
third day was given to a study of outgoing feeders 
and to starting converters. On the fourth day the 
incoming feeders were mastered, and practice was 
given in running the converters. The fifth day was 
consumed in investigating the different varieties of 
trouble which may arise in a substation, while the 
sixth day was given over to examinations and con- 
sultation on the week's work. 

At the present time, the classes last about fifteen 
davs in the case of green men. The courses for opera- 
tors recalled to the school are naturally much shorter. 
The hours are from 8:00 in the morning to 4:00 in 
the afternoon for five days a week. The men are 
chosen according to their seniority, provided each has 
served at least two months as a rotaryman and has 
had previous experience in the electrical line. 

The first period is given to instruction in the gen- 
eral plan and operation of all substations on the sys- 
tem; how the electricity is created. how the gencrating 
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station furnishes the alternating current over the 
high-tension bus, and how it is handled after it arrives 
in the substations. Then is explained the path the cur- 
rent takes after leaving the high-tension bus. The 
operation of each piece of apparatus is explained and 
diagrams are put on the blackboard showing the exact 
connections of the apparatus. The student takes notes 
and copies all diagrams. Every piece of apparatus is 
explained in detail. 

During the second period of instruction the student 
is required to explain just what to do if some piece 
of station equipment becomes defective, how to rem- 
edy the trouble and get the machine in operation 
All the station circuits, both alternating cur- 
rent and direct current, are carefully gone over and 
each one in turn is explained. The class is then taken 
down into the substation and taught how to syn- 
chronize. In order to guard against closing the switch 
at the wrong time, when the converter is out of phase 
or step with the generator, the instructor controls the 
main switch. If he thinks the period a good one, he 
closes the main switch at the same time the student 
closes his own. This prevents damage to the appara- 
tus. Each student performs this operation until he 
can do it to the entire satisfaction of the instructor. 
Then he is permitted to cut the converter in on the 
line. By using this method it is found that the men 
become more confident, and only twice since the school 
was started have machines been cut in by students 
while out of phase. 

After the entire class is able to cut in and cut out 
a converter, the apparatus is tied up in every possible 
way. Fuses are removed in the control circuits, 
burnt lamps inserted in the synchronizing circuits, the 
field wires disconnected from the machine, the oil 
switches blocked out and the jaws of the starting 
switch on the induction motor are spread to prevent 
contact. 

But this is not all. After the converter has been 
synchronized and is ready to cut in on the. direct- 
current bus, the student may find that the auxiliary 
apparatus had been put out of service, or that the 
circuit-breaker will not remain in. In any case it is 
his place to find the trouble and remedy it. Instruc- 
tion is also given in how to handle all local troubles 
that may arise, such as the handling of alternating- 
current and direct-current feeders on overloads and 
short-circuits, tagging low-tension and high-tension 
feeders and other apparatus for the protection of the 
employes. 

Py the end of the second period all the students 
are able to make a diagram of any piece of apparatus 
on the system and to start any of the several pieces 
of apparatus found in the various substations. 

The third period is spent in visiting different sub- 
stations where the operating conditions of each station 
are fully explained. 

When the students are working on any piece of 
apparatus it must be blocked and locked out and the 
key kept by the individual working on the apparatus 
in question. This is done for the protection of him- 
self and others so that the apparatus cannot possibly 
be made alive to cause injury and perhaps death to 
those working on it. 

During the last two days the student remains in 
his classroom where a general review of the three 
previous weeks is made and anything that is not clearly 
understood is explained. The course is brought to 
a close by a written examination consisting of some 
305 questions in addition to preparing diagrams of the 
more important-circuits. 
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Construction Developments for 
Medium-Voltage Lines 


Various Forms of Economical and Safe Line Con- 
struction — Data of Cost on Man-hour Basis — 
Paper Before Minnesota Electrical Association 


D. F. PARROTT 


lssistant Superintendent, Northern States Power Company. 


N THE building of transmission lines under the 
present high cost of material and labor, the effort 
to effect economy in construction often results in 

the overlooking of necessary details which in the end 
prove more costly than economical. The length of 
the useful life of the line, maintenance and operating 
costs, and the future development of new business to 
be obtained on the line, or extensions thereto, are all 
points which should be considered when determining 
the class of construction to be adopted. 

The preferred types used in recent construction 
are limited to the following: 

' The flat type; all three line wires, Haid with 
pin type insulators on one crossarm, the ground wire 
carried on a 3-ft. bayonet, or on the top of the pole 
extended about 3 ft. above the line wires, is used for 
lines operated at voltages up to 33,000. 

Another pin type of construction using two cross- 
arms; on the upper arm is one line wire and at the 
opposite end the ground wire in a clamp; on the 
lower arm, at opposite ends, are the other two line 
wires. This type of construction has the advantage 
of a tnangular arrangement of conductors resulting 
in a more nearly equal spacing and is used for lines 
operated at voltages up to 33,000. 

The suspension type using two crossarms; the 
ground wire carried in a clamp on top of the upper 
arm at one end and one line wire suspended from 
the other end; the other two line wires suspended 
from either end of the lower arm, is used principally 
for lines operated at voltages of 33,000 or more. The 
hrgher cost of the suspension insulators, removes this 
type of construction from the economical class for 
lines operated at voltages less than 33,000. If used 
for lines operated at lower voltages it is usually with 
the intention to ratse the operating voltage sometime 
in the future. 

A No. 4 B.B. iron ground wire stapled to the pole 
is used on all the types of construction mentioned. It 
is connected to the line ground wire at the top and 
ends on the butt of the pole in a series of “S” turns. 
Never end this ground wire with a coil, flat spiral, or 
wound round the pole. 

Crossarms are of 314-in. by 414-in. standard cross- 
section wood, carbolineum treated. The four-pin arm 
is 5 ft. 8 in. long; six-pin arm is 8 ft. 2 in. long and 
the eight-pin arm is 10 ft. 8 in. long. None of these 
arms are bored with pin holes but they are bored 
horizontally with a 11/16-in. hole for a through bolt 
at the center and 8 in. from either end for double 
arming bolts. The four-pin (5 ft. 8 in.) arm and the 
eight-pin (10 ft. 8 in.) arm is bored vertically with 
9/16-in. holes for a 4-ft. angle-iron brace. The six- 
pin (8 ft. 2 in.) arm is bored vertically with 9/16-in. 


holes for both 4-ft. 
(Fig. 1.) 

Angle-iron braces, commonly known as the Bylles- 
by brace, are used, 4 ft. on the upper arm and 5 ft. on 
the lower arm. A special 6-ft. brace is necessary 
sometimes to be used with the 10 ft. 8 in. arm. 

A type of construction for voltages up to 22,000 
where the brace is omitted on the upper arm, a 5-ft. 
brace is used on the lower arm and %-in. framing 
bolts pass through both the upper and the lower arm 
and the brace, with 14-in. pipe spacers between the 
arms. This makes a very rigid construction which 
is used mostly for double circuit lines. 

Steel pins, of the clamp type are used, fastened 
to the arm with a steel strap which passes round the 
arm. This clamp binds the wood fiber and tends to 
prevent splitting and also allows the use of the full 
cross section of the crossarm; none of the wood is 
cut away for pin holes. 

In the suspension type of construction a one-piece 
clamp is used, made to fit the arm with the ends of 
the clamp brought together on the under side and 
bored for a half inch bolt. This bolt when tightened 
draws the ends together and fastens the clamp to the 
arm, it also holds the round clevis for hanging the- 
suspension insulator. 

Pin type construction for voltages of 6600 to 22,000 
consists of an 8-ft. 2-in. arm one foot from the top 
of the pole, a 5-ft. angle brace, ground wire on a 3-ft. 
bayonet fastened to the pole with the through bolt 


and 5-ft. angle iron braces. 


Fig. 1.—Wood Crossarms. 
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holding the arm and one lag screw. The clamp pins 
are placed with the end pins 4 in. from the end of the 
arm and 30 in. between the end pin and the pole pins 
which leaves a space of 15 in. to the center of the 
pole. Conductor wires are carried on the two end 
pins and one pole pin. This construction is some- 
times changed by placing the arm 3 ft. down on the 
pole and clamping the ground wire to the top of 
the pole. 

For two-circuit lines of this type another 8-ft. 2-in. 
arm is placed 30 in. below the top arm and framed 
with 14-in. framing bolts and pipe spacers as previ- 
ously described. In this type the conductors of each 
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Fig. 2.—High-tension Pole Head, 6600 to 22,000 Volts. 


circuit are carried on the end pin and pole pin of the 
upper arm and end pin of the lowér arm, one circuit 
on either side of the pole. 

On double-armed poles the distance from the top 
of the pole to center of top arm should be 16 in. 
instead of 12 in., the bayonets, two are used on double 
arm poles, rest on top of the arm and are fastened 
to the pole with two %4-in. through bolts. A spacer 
designed by S. B. Hood for double arming is used 
which we will call the “saw-tooth”’ spacer. It con- 
sists of two pieces of malleable iron about 3% in. 
wide, exactly alike. The saw-like teeth of one piece 
engage with the teeth of the other piece which makes 
it adjustable to the proper length for spacing. The 
through bolt passes through straps on both pieces of 
the spacer and holds the teeth engaged so that they 
can not slip; when the nut is tightened both arms 
and spacer are held in place by the one through bolt. 
no other clamp bolts to bother with. 

Poles located on curves, at end of tangents, and at 
crossings should be double armed. The pins on 
double-armed poles are clamped to the face of the 
arm and on single arms, on back of the arm. 
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For a single-circuit line using two crossarms a 
5-ft. arm with a 4-in. brace 1s used at the top and 
8-ft. 2-in. arm with a 5-ft. brace at the bottom, or one 
brace and framing bolts as previously described. One 
conductor wire on end pin and ground wire in a clamp 
on opposite ends of top arm and two conductor wires 
on end pins on bottom arm. (Fig. 2.) 

Crossings, used in the types of construction 
described using pin insulators, should be made in 
three spans with no splices. The crossing span and 
one span either side of it should be made with. one 
continuous piece of wire in each conductor. No wire 
smaller than No. 4 stranded should be used and if the 
line conductors are solid wire, the crossing should be 
made with stranded wire. 

All four of the poles required to support the three 
spans should be double armed. The conductor wires 
should be tied in straight through, not dead ended; 
splices, if any, are made in thespans either side of the 
three crossing spans. The two poles adjacent to the 
center or crossing span should be side guyed in both 
directions at right angles to the line, and line guyed, 
that 1s parallel to the line, in a direction to pull away 
from the crossing span. Where it is not possible to 
side guy these poles, they should be of such dimen- 
sions and material as will make them self-supporting 
transversely without guys. 

The two end poles supporting the spans either 
side of the crossing span should be line guyed in both 
directions, parallel with the line. 

In places where the crossing span ts long or the 
strain 1s very heavy, a head guy run through the 
length of the three spans is necessary. This makes 
a self-supporting structure that will stand up under 
all conditions. (Fig. 3.) 

Dead ends with wires up to No. 1/o B & S gage 
can be made on double-armed poles with two pins and 
insulators, by running the line wire straight through 
to the second insulator making a dead-end tie there 
and using a tie-wire to fasten the line to the first 
insulator. Never use a figure “8” tie for dead ending. 

Heavy dead-end strains should be made with sus- 
pension type insulators used as strain insulators. If 
insulators are used, having a 25,000 to 30,000-volt 
rating, for heavy dead-end strains one unit is required 
on wood insulated crossarms, two units on grounded 
crossarms, for voltages up to 13,000 delta or 22,000 
grounded star, three units on insulated crossarms, 
four units on grounded crossarms for voltages up to 
33,000. 

Suspension type of construction, a 5-ft. 8-in. cross- 
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Fig. 3.—Overhead»Crossing, 13,000 Volts. 
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arm, one foot from the top of the pole is used with 
a 4-ft. angle brace. THe second arm spaced 5 ft. 
down the pole is an 8-ft. 2-in. arm with a 5-ft. angle 
brace. Conductor wires are hung with suspension 
insulators, suspended from crossarm clamps, previ- 
ously described, placed 4 in. from either end of the 
lower arm and one end of the upper arm. A \%-in. 
_Siemens-Martin steel strand ground wire is fastened 
_ with a clamp on top of the other end of the upper 
arm. A ground strap made of galvanized sheet metal, 


No. 16 gage, punched with 9/16-in. holes is used to | 


connect the ground wire clamp to the grounded cross- 
arm brace. This strap is placed on top of the cross- 
arm, one end under ground wire clamp held by the 
same bolt which fastens the clamp to the crossarm. 
The other end is held under the head of the brace 
bolt. (Fig. 4.) 

On curves and small angles an outrigger bracket 
is used on the pole to hold a string of suspension in- 
sulators. put together with rigid couplings, in a hori- 
zontal position between the line wire and the pole. 
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Fig. 4.—Pole Top, 33,000 to 60,000 Voits. 


This keeps the string of suspension insulators, hung 
from the crossarm, in a vertical position, the strain 
of the conductors out of the straight line is put on the 
horizontal insulator. 

These outriggers, shown in Fig. 5, are made of 
hot galvanized channel-iron about I-in. wide. The 
single outrigger used on the upper conductor is bent 
to fit around the pole fastened with two lag screws. 
The double outrigger used for the two lower conduc- 
tors is a straight piece of channel fastened at the 
center by a lag screw and held in the horizontal posi- 
tion by two flat braces, also two flat braces to the back 
of the pole keep it from twisting, shown in Fig. 5. 

Corners and large angles, are made by dead ending 
the line in both directions on double arms guyed with 
a “V” guy. Suspension insulators, with one more 
unit to a string than is used in suspension strings, are 
used for this dead ending. 

Anchor or-double dead ends of similar construction 
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are used in the straight line about one mile apart, 
depending on the nature of the line. Dead-end cor- 
ners and angles can be made to do duty as anchor 
dead ends as well where possible, and thus save the 
expense of one. (Fig. 6 

The double dead-end is used for crossing spans 
with the addition of side guys and head and line guys 
to make the structure as nearly self-supporting as 
possible. 

Another type of crossing span used is the cate- 


‘nary. This type is preferable on account of its many 


points of suspension which can be so placed that a 
broken end of wire hanging can not come low enough 
to come in contact with ‘foreign wires beneath the 
span. A catenary span of !4-in. Siemens-Martin 
steel strand wire is strung over the crossing span from 
dead-end insulators. The conductor wire, which 
passes straight through on suspension insulators, is 
suspended from this catenary span by means of a two- 
piece clamp (the same clamp has been previously 
described as the ground wire clamp) and catenary 
links (1%4-1n. rods with an eye in each end), varying 
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in length by 5-in. steps from a plain “S” hook or two 
eyes together to a link 20-iy. long. These links are 
put on to fit the varying distance between the catenary 
and conductor wires. 

Catenary and conductor wires should be so spaced 
that a broken end of wire, either the catenary or the 
conductor, will be supported by the links next to the 
break at a safe distance above foreign wires or prop- 
erty beneath them. The crossing poles should be side 
guyed both ways at right angles to the line, and the 
crossarms “V” guyed in both directions from the 
crossing span, to the next pole which in turn should be 
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head: Clockwise transposition, ground wire on right- 
hand side of pole, the position of conductors before 
change is made, “A” upper left hand side, “B” lower 
left and “C” lower right hand side. Change “A” in 
first span from upper left to upper right, second span 
upper right, third span lower right. Change “B” in 
first span from lower left to upper left, second span 
and third span upper left. “C” keeps lower right 
position in first span, change to lower left in second 
and to lower left in third. This completes a one- 
third turn in the line. On the second and third poles 
of the four poles supporting the three transposition 
spans, the long crossarm must be placed in top and the 
short crossarm in the lower position to obtain maxi- 
mum clearance. 

Clockwise transposition with ground wire on left- 
hand side of the pole and counter-clockwise transposi- 
tions with the ground wire on either side of the pole 
can be made as shown in Fig. 8. 

A combination dead-end and transposition of 120° 
can he made on one pole using jumpers of solid wire 
equal in size to line wires. The minimum size of 
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following, No. 6 hard drawn copper may be 
safely used: 

192 kilowatt miles for 2,300 volts 
581 kilowatt miles for 4,000 volts 
1,570 kilowatt miles for 6,600 volts 
6,270 kilowatt miles for 13,200 volts 
17,340 kilowatt miles for 22,000 volts 
38,690 kilowatt miles for 33,000 volts 


These values are used for three-phase, 60-cycle lines 
operated at 80% power-factor and allowable line drop 
of 10%. For single-phase lines one-half the values 
given are used. The safe carrying capacity of 60 
amperes per wire should not be exceeded when using 
the kilowatt-mile values. 

For No. 6 B.B. iron wire use 20% of the values 
given. 

Copper clad steel wire can be used where the cost 
of a copper wire line is in excess of the amount to be 
expended and is much more economical than the use 
of iron wire on account of its longer life resulting 
in lower maintenance costs. It also has a conductivity 


Fig. 9.—Combination ODead-end and Transposition. 


jumpers should be No. 2 B & S gage. Any size smaller 
than this would be too flexible to hold the position 
given it. (Fig. 9.) 

Economy in construction and operation can be 
obtained if No. 6 hard-drawn copper wire is adopted 
aS a minimum size. Any size smaller than this is weak 
mechanically when used on long spans which causes 
high operating and maintenance costs: and to shorten 
the length of span sufficiently to overcome this me- 
chanical weakness makes construction costs higher in 
proportion than the difference in cost between the 
smaller wire and No. 6 wire. 

Where load and distance values do not exceed the 


in terms of copper standard, 10% or 20% greater than 
the conductivity of iron, according to the grade of 
copper clad wire used. 

Copper clad wire is manufactured in two grades. 
30% and 40% of the volume conductivity of solid 
copper at 20° C. To use the kilowatt-mile values 
given above, take 30% or 40%, according to grade 
selected, for copper clad wire. Copper clad wire is 
approximately 8% lighter, mass for mass, than copper 
wire and has about 15% greater mechanical strength 
than copper wire. i 

To determine an economical span length to be used, 
a comparison of costs of~suspension construction for 
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Various spans from 250 ft. to 350 ft. has been made. 


The following values were used: 


Lapor FOR StRiInGING Wire (THREE No. 4 Bake STRANDED 
CONDUCTORS AND M-IN. SIEMENS-MARTIN STEEL 
i GROUNDED WIRE). 
Span in Ft. Men-hours per Mile 
250 94 


275 9? 
300 90 
325 8& 
350 8b 


Labor per pole for 200-it. span: 


Setting only .............. 2 men-hours 
Lamping des dca ne ee eas 0.40 men-hours 
Framing (on the ground)... 1.4 men-hours 
DIGGING: chi acantecseucetcde 3.2 men-hours 
Hanging insulators ....... 0.67 men-hours 


Truck drivers, foremen, in- 
spection, etc. 

Commissary and deprecia- 
tion on camp equipment 1.7 


Total 11.72 men-hours 


For longer spans this value was increased up to 13.9 
men-hours for 350 ft. span. 

In determining the height of pole required, a clear- 
ance of 16 ft. minimum in the middle of the span is 
allowed for telephone wires, 6 ft. between these tele- 
phone wires and the lower high tension wires, 31% ft. 
for the length of suspension insulator string, 5 ft. be- 
tween crossarms and 1 ft. from the top crossarm to 
the,top of the pole. The sag allowed was based on 
a standard table and the depth of pole setting was 
614 ft. for 45-ft. and 50-ft. poles, and 7 ft. for 55-ft. 
poles, in straight line. Six inches deeper should be 
allowed on curves, corners, and dead ends. 

The material used on the pole head is the same as 
described for 33,000-volt suspension type. 

The result of this comparison of cost was, assum- 
ing the 250-ft. span to be 100¢¢ per mile. 

Cost of Labor 
and Material 
per Mile, % 


2.00 men-hours 


men-hours 


eee ee ee © © eo we we Oe ww ee ew d’ 


Span in Feet 


250 100.0 
275 99.8 
300 96.2 
325 97.1 

O 94.6 


35 

This would appear to favor the long span but these 
fgures were based on uniform spans on level ground. 
No crossings or corners are included. If these were 
included the result would probably favor the shorter 
spans. Over tough country it is quite probable that 
the increased cost for long spans would be greater 
than for short spans. 

Even under the conditions assumed for this com- 
parison, with level country, no angles or crossings, the 
cost per mile is nearly constant. l 

In view of this fact it would seem that the 250-ft. 
span would be the most desirable, not only because 
of the better mechanical support but because of better 
wire separation during storms and in heavy winds 
which would very materially cut down maintenance 
costs while adding practically nothing to the con- 
struction costs. 

A saving of labor in pole raising has been affected 
bv the use of a gin pole and a motor truck with a 
power winch. The gin pole is let down and balanced 
on a log bolted to the back of the truck when being 
carried between holes. This allows the truck to be 
used for other purposes without the labor of disman- 
tling a cumbersome rig as in the case of some other 
pole erectors which have to be carried on the truck. 
With this gin pole rig a crew of eight men, including 
the foreman and truck driver, has done the work in 
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an average time of 8 minutes per pole which includes 
the time going to the next pole. This time was taken 
on several different occasions and under different 
conditions without the knowledge of the crew, so that 
no extra speed was put on to make this record. 

250-ft. Span 


No. 4 Bare Copper ¥% in. S. M. Steel 


Stringing Sag in Tension Sag in Tension 
Temp. Feet Pounds Feet Pounds 
0° F 5.5 181 2.7 358 
19° 5.7 175 2.9 330 
20° 5.9 169 3.0 320 
30° 6.1 164 3.2 oH 
40° 6.3 159 3.4 228 

50° 6.5 154 3.6 275 
60° 6.7 149 3.7 263 
70° 6.9 144 3.9 252 
80° 7.1 14] 4.0 242 
90° 7.3 137 4.2 2:3: 
100° T. 133 4.3 225 
0° ice & wind 8.0 984 6.0 1,320 
275-ft. Span 
No. 4 Bare Copper % in. S. M. Steel 
Stringing Sag in Tension Sag in Tension 
Temp. Feet Pounds Feet Pounds 
0° F 7.2 169 4.0 Ww) 
10° 7.4 165 4.2 DRA 
20° 7.6 160 4.3 273 
30° 7.8 156 4.5 W: 
40° 8.0 153 47 2533 
50° 8.2 149 4.8 245 
60° &.4 145 5.0 237 
70° &.6 142 5.2 aD 
80° 8.8 139 5.3 24 
90° 9.0 136 5.5 217 
100° 9.92 133 5.6 211 
0° ice & wind 98 984 7.3 1,820 
300-ft. Span 
No. 4 Bare Copper % in. S. M. Steel 
Stringing Sag in Tension Sag in Tension 
Temp. Feet Pounds Feet Pounds 
0° F 9. 160 5.5 200 
10° 9.2 156 5.6 252 o 
20° 9.4 153 5.8 244 
30° 9.6 150 6.0 2v 
40° 9.8 14% 6.1 25] 
50° 10.0 144 6.3 2 
60° i 10.2 141 6.5 DW) 
70° 10.4 138 6.6 215 
R0° 10.6 136 6.8 210 
an? 10.8 133 6.9 2 
100° 11.0 1 7.1 201 
0° ice & wind 11.7 984 R.T 1,820 
325-ft. Span 
No. 4 Bare Copper Yin. S. M. Steel 
Stringing Sag in Tension Sag in Tension 
Temp Feet Pounds Feet Pounds 
0° F 11.1 153 7.0 9:36 
10° 11.3 150 T.2 220 
20° 11.5 147 7.4 225 
30° 11.7 144 7.5 221] 
40° 11.9 142 T.T 210 
50° 12.1 140 7.8 212 
60° 12.3 138 8.0 WR 
70° 12.5 136 8.1 204 
RAS 12.7 134 8.3 21) 
90° 12.9 132 a4 197 
100° 13.1 130 8.6 194 
0° ice & wind 13.8 OR 4 10.2 1320 


300-ft. Span 


No. 4 Bare Copper ¥% in. S. M. Steel 


Stringing Sag in Tension Sag in Tension 
Temp. Feet Pounds Feet Pounds 
0° F 13.4 147 R.T 221 
10° 13.6 145 8.9 917 
20° 13.8 143 9.0 214 
30° 14.0 141 99 219 
40° 14.2 139 9.3 207 
50° 14.4 137 95 On} 
60° 14.6 135 96 200 
70° 14.8 134 98 197 
RO? 15.0 152 99 194 
90° 15.2 130 10.0 19] 
100° 15.4 129 19.2 199 
0° ice & wind. 16.1 Qd 11.9 [2a 
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Accessory and Resale Possibilities in 
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Farm Lighting Industry 


Dealers’ Opportunity in This Work Compared with Automobile 
Agency—The Advantage of Keeping Records of Existing Plants 


By GEORGE W. HILL 


HE future in electric farm lighting, as it looks 

from the standpoint of one who has been fol- 

lowing the farm lighting business very closely 
almost from the beginning, appears at this time second 
to no utility industry in the country, and it 1s the 
opinion of the writer that the electrical dealer in farm- 
ing districts who does not secure the agency for 
some reliable farm lighting plant and adjust his busi- 
ness so as to make it possible for him to specialize 
in this work, is lacking in vision. Concerns were 
practically begged in the beginning to accept Ford 
dealer and distributorships, but such is not the case 
today. 

The possibilities are even greater in the handling of 
electric farm lighting and power equipment than they 
ever were in a Ford agency, as the sale of an electric 
lighting and power plant carries with it the sale 
and installation of numerous accessories such as wash- 
ing machines, irons, fans, vacuum cleaners, toasters, 
and, in fact, every conceivable electric utility device: 
even automatic water systems, etc., making sanitary 
conveniences possible. There is still another great 
resale possibility in the electric farm lighting business 
which is being overlooked by many, and which will 
prove to be one of the most interesting and profitable 
industries to be found in the selling and service busi- 
ness. That is, the replacing of batteries and the ulti- 
mate replacement of engines and generators. Auto- 
mobiles wear out and farmers buy new ones and this 
is also true of electric lighting plants for after they 
have enjoyed the comfort and convenience of electric 
light and power they will never be without it. 

The present day farm lighting equipment will give 
a service equivalent to its cost but sooner or later 
it will be necessary to replace either the battery or 
some part of the unit plant. It is well understood 
that the engine and generator on most farm lighting 
plants will outlast several sets of storage batteries. 


In many counties in the great agricultural districts ` 


of America there are already as many as 500 indi- 
vidual farm lighting plants in operation and two 
vears hence this number will be doubled and trebled. 


This means that after a few years several hundred. 


sets of batteries will be sold in each county annually 
and the live dealer who equips himself now to handle 
storage batteries and service intelligently, will reap a 
harvest. He should secure the agency for a good 
substantial storage battery and go after the battery 
business as the automobile people are going after car 
replacement. There will, no doubt, be an ever increas- 
ing demand for such service almost in every com- 
munity. Electric farm lighting plants have been more 
or less standardized to be used at 32 volts with battery 
sets of 16 lead cells or 24 Edison cells. In the counties 
where plants have been sold for several years this 
replacement business is already surprisingly large. 
The dealer should first secure the agency for a 
good, practical, substantial farm lighting plant, some- 


thing employing only the well tried and proven prin- 
ciples in engine and generator construction. Secure 
the sales agency for one which 1s built more or less 
upon the experience gained in the automobile field as 
regards engines. The writer would suggest a good 
four-cycle, valve-in-head engine, either tank or radi- 
ator cooled: a close fitting light-weight cast-iron 
piston, running at a medium speed: a heavy crank- 
shaft running on good metal bearings, and a simple 
oiling system. The engine should have such refine- 
ments as to eliminate service expense—one which is 
designed along the lines of engines used in the Buick 
and other valve-in-head cars whose stability has long 
since been proven beyond question. Such an engine 
will be thoroughly understood by every garage me- 
chanic in the country and the farmer will be much 
more easily induced to purchase a plant if he knows 
that in his home town, he can secure the services of 
a man who understands thoroughly the care and 
operation of his engine. 

The farmer is not in the market for too highly 
automatic devices of any kind and especially is this 
true when it comes to buying an electrically operated 
utility device. He knows very little about the most 
simply constructed electric plant, except possibly the 
engine, and much less about the automatic electric 
plants. Electricity is.more or less a mystery to all, 
and if the farmer, merchant or business man is to be 


served with such a plant he should be given something 


which will serve his purpose simply, durably and 
economically. It would seem from some efforts of 
manufacturers that the farmer was not satisfied with 
the design and construction of engines in the auto- 
mobile field, and were demanding something different. 
This is not true. He is much better satished with an 
engine which is more or less similar to the ones which 
he has been operating in some form on his farm. He 
understands them better and has more confidence in 
their performance. He understands a four-cycle 
engine. He knows what a camshaft is. He can adjust 
the push rods, grind the valves, adjust the timer and 
in fact he is perfectly familiar with the engine. He 
prefers a metal-bearing to a ball-bearing engine for 
he has known for years that the automobile people 
have practically abandoned the latter. Ball-bearings 
as a rule have not proven as substantial as the metal- 
bearings where they are compelled to take the shock 
of an internal combustion engine. There are very few 
automobile engines today running on ball bearings 
notwithstanding the fact that it was first thought 
that they would do so. Perhaps the engines which 
stand the most grief and are the most enduring are 
those found in Ford Cars. They stand the most abuse, 
run the most miles with the least care and give as 
little trouble as any. When such an engine is found,. 
direct connected to a good direct-current generator 
with a simplified control board and a heavy well-made 
battery the farmers will demand; itjoand if the farm 
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lighting business is conducted in a methodical and 
systematic manner the dealer will win. 

The dealer should begin by securing the names of 
the best farmers in his county and send them good 
literature telling the story of the most simple and 
practical plant. Explain that this plant has a driving 
pulley which may be belted to a line shaft for running 
machinery directly from the engine power, and at the 
same time charge the storage battery at a slow even 
rate. The farmer may locate such a plant so that he 
can run his cream separator, washing machine, churn, 
deep-well pump, automatic water lift, small grinder, 
etc., direct frem the engine power as it is undesirable 
to operate anything larger than a 1/8 to 1/6-hp. motor 
from the storage batteries usually sold with farm 
lighting plants. The discharge rate for operating 
larger motors is much in excess of the discharge rate 
recommended by all manufacturers of the modern 
storage batteries, and if operated at high discharge 
rates the life of the battery is materially shortened. 

When the dealer is thoroughly started in the farm 
light and power business he should launch an intensive 
campaign in the community. He should visit and talk 
with every farmer, all will be more or less interested. 
On these visits he should carry some cards suitably 
arranged about as follows: 


SOE SSR SEY PEE SE AU NBS! SR RN BERS BLISS BERG AL WS REE aed oo digs aA Seb pigs Fe ue tance, sere horde @ ile doh sas eulds Wh 
POSES PAE sR SERS SE Be Bek BB er TaNG ROS, co: gg E E E ca ve: coi E vel ie Deate, senate. Se eaa led varices oc 
PS ORS TER BE: REE RCTS OTS INST, BN WES a a ile Si ek a ees ate Bhi COL ea get Vee se E> iia vetlel io: eg: ae a N 


ba ee oo 


Miles N. Qala bbs Sutin ees ew ole Miles E. 
Miles S. ekscnwsdcedew sek iy hea ca Wy 654 Miles W. 
What kind of light now used ...........0.0 00. cc cece cc ccceee. 

If he has plant what Kind ........0.0 0.0.0. c ccc aLL ce. 
How long has he had it ........... 00.00.0000 coc cc cece cee eecec ce, 
Size of battery .................. AH. Name 


Se O. ‘l,’ 


a E e e a E 


| ee ee o’ 


ee ey 


FE Te STE OR ORE BE OE Oa mae ce Baa JO es aaa a Salta See, ogi war. 6 Votive. ances a Spore dele: ee os Sota Se We bee Sl be Brass 


ba ee er v‘ 


SRE ERASE SRE Se OB BE RR Ra Se es Lat eds Bc a A So ahi a i tel Le es Ge ear toa Sey wei", Te! By pies a: eh ose eae erase Aloets 


i A Se ee ‘M 


If the dealer is careful in noting the condition of- 


the battery he will be able to determine when the 
farmer will be in the market for a new one. If he 
uses a little care in questioning about the plant and 
in the inspection of it, he will be able to judge pretty 
closely all conditions. Determine how often the bat- 
tery had to be charged when it was received, and how 
often it has to be charged now. This will have a 
tendency to show to some extent the condition of the 
battery. If considerable sediment is found in the 
bottom of the cells it is safe to assume that it is get- 
ting along towards the time when a new one will be 
needed. This card system should be arranged in the 
dealer’s office in a manner which will be convenient 
to go through carefully at certain intervals. The 
results obtained from such a system are surprising. 

When a call is made on a farmer, no matter if he 
has a plant, the dealer should explain the features of 
his particular battery so that when the farmer is in 
need of a new battery, accessory or appliance he will 
call upon the dealer for it. He will remember that 
the dealer has a complete record of the battery and 
plant and will look to him for service. In addition, 
the dealer should send out good battery and plant 
literature to the prospect list occasionally, telling the 
same story in a different way, and soon the dealer will 
become the recognized farm electric plant man of the 
community and everyone will come to him for service 
and advice as well as to buy all their electrical require- 
ments in the way of utility devices. 
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The dealer should endeavor to make the acquaint- 
ance of every farmer in his locality and explain his 
equipment to them. In this way he will find that the 
farmer will not only give him his trade but will be of 
considerable assistance in securing other customers. 

However, the dealer must be in a position to render 
this service when called upon. He should always 
carry in stock a complete supply of repair parts and 
accessories which he is willing to sell at reasonable 
prices and in addition have sufficient knowledge of 
the equipment to advise and help the farmer in any 
difficulties that he encounters. By following these 
principles he will soon be in the same position as the 
Ford dealer who is supplying an automobile at a rea- 
sonable price and renders a service equivalent if not 
exceeding its cost. 

The same thing can no doubt be said of electricity 
as applied to farms as has been said of it in the indus- 
trial world for the past thirty years. “It’s in its 
infancy” or “It’s the coming business,” but don’t be- 
lieve that the farm plant business is a coming business, 
it is right here now. There is a demand at this time 
tor a simply constructed, durable plant which has 
certain refinements making it convenient to operate. 
and which will be durable and economical as compared 
with all others. 


_—— 


RESEARCH ON LUBRICATION BY PHYSI- 
CAL SOCIETY OF LONDON. 


Research of Lubricating Oils by Physical Society of 
London. 


Before the Physical Society of London, Principal 
S. Skinner contributed some notes on lubrication, Ex- 
periments on the pressure of air in the neighborhood 
of a flywheel running in contact with a flat tangential 
board were described, to exhibit the properties of a 
compressible lubricant. A comparison of the com- 
pressibilities and viscosities of the vegetable and min- 
eral oils led to the conclusion that the special quality 
of “oiliness” was the physical property of incompres- 
sibility. Worthington’s experiments en the adhesion 
of two solids immersed in a stretched liquid were ex- 
plained as an illustration of the phenomena of lubrica- 
tion in a stretched liquid. The effect of glass beads, 
etc., in promoting the free boiling of air-free water 
was explained by the occurrence of cavitation behind 
the moving beads, etc., the steam entering the cavities 
thus produced and dilating them into large bubbles. 
In the course of a subsequent discussion it was said 
that some experiments had revealed the curious fact 
that when working under severe conditions with im- 
perfect lubrication, there was, for the mineral oils, a 
critical temperature of about 50° C. or 60° C. at which 
the lubrication broke down. No such temperature had 
yet been found with non-mineral oils. 


ELECTRIC OUTPUT DOUBLED IN FIVE 
YEARS. 


_ _A rapid development of the electrical industry is 
indicated in the report of the Census Bureau showing 
that in 1917 more than twenty-five billion kilowatt- 
hours of electric energy was produced and distributed 
by electric central stations which employed more than 
TOC,000 persons and paid annual salaries and wages 
of $100,000,000. The output in I1QI7 was more than 


double the output in 1912 and more than quadruple 
the output for 1907, ( 
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THE NEW POMPTON LAKE HYDROELEC- 
TRIC PLANT. 


Typical Example of Small Water Power Developed Ad- 
vantageously for Lighting and Power Service 
in New Jersey. 


A new hydroelectric plant at Pompton Lake, N. J., 
which is now under construction provides an interest- 
ing example of the utilization of small water powers. 
When it was found that the present gas-engine-driven 
plant was inadequate for the needs of the community, 


Pompton Lake Falls—Site of Power House. 


serious consideration was given to the installation of 
a steam turbogenerator, but in view of the high cost 
of coal and the desirability of conserving fuel, it was 
finally decided to put the local waterfall to work. This 
fall is 22 ft. high and has a considerable volume of 
water so that it can take care of the power demands 
of the neighborhood for some time to come. 


interior of Plant of,Society for Establishing Useful Manufac- 
tures at Paterson, N. J., Showing Three Westinghouse 1250- 
kv-a. Generators Operating Under Head of 67 Ft.—The Pomp- 
ton Lake Plant Will Be Similar in Design. 


The plant will be built along the same general lines 
as the hydroelectric plant of the Society for Estab- 
lishing Useful Manufactures, at Paterson, N. J., 
which is close to Pompton Lakes and has proven thor- 
oughly satisfactory in operation. It will contain two 
Westinghouse vertical generating units, one of 250 
kv-a. and the other 100 kv-a., and current will be gen- 
erated at 2300 volts to permit transmission over a 
considerable distance without step-up transformers. 

Power will be supplied for lighting the borough, 
which has 3000 population, and also will be available 
for several industries that it is hoped will be attracted 
to the locality. 
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THEATER ILLUMINATION—LIGHT AND 
COLOR IN STAGE EFFECTS. 


Paper by J. B. Fagan Presented Before Illuminating 
Engineering Society of Great Britain. 


A few weeks ago J. B. Fagan, of the Royal Court 
Theater, London, read a paper on this subject before 
the British Illuminating Engineering Society. He said 
there were few, if any, stages in England really well 
lighted, yet the importance of proper stage lighting 
could scarcely be overestimated. The relative values 
in order of importance were: first, the play; second, 
the acting; third, the lighting; fourth, the scenery ; 
fifth, the dresses. Reviewing the subject historically, 
Mr. Fagan said that the value of theatrical lighting 
was appreciated as early as 750 A.D. at the Byzantine 
court, and in 1160 we find sconces of candles used in 
miracle plays, flares and squibs especially being em- 
ployed to give local color to the devils. Artificial 
lighting was practically unknown in England until 
1682 when Sir Christopher Wren built the first the- 
ater, the Drury Lane, and Inigo Jones contrived the 
stage mechanism. Candles were then used and in 1785 
a “patent stage camp” was invented. At the Lyceum 
Theater the esthetic value of lighting was first com- 
pletely studied. 

Today stage lighting is both a craft and an art 
calling both for esthetic perception and engineering 
skill. In the ordinary theater light was still used in 
substantially the same way as the candles in 1775 and 
gas in 1880. Lighting is now achieved by: (1) the 
overhead batten; (2) the footlights; (3) standard arc 
lights; (4) bunches of incandescent lamps behind 
transparencies. The chief fault is the hardness of the 
unnatural shadows and lack of diffusion. Nature has 
two methods of lighting, by parallel beams from the 
sun and the light from the diffused sky. Old-fashioned 
methods quite fail to imitate the second form of 
natural lighting. A large illuminating surface resem- 
bling the sky cannot be easily obtained. Gordon Craig 
used overhead inverted arcs some years ago in at- 
tempting to meet the difficulty, but he did not illumi- 
nate the actor’s faces. 

The Fortuny system utilizing reflection from col- 
ored sheets of silk, etc., was excellent both as regards 
delicate color-matching and shadow effect. A tightly 
stretched field of colored silk illuminated by white 
open arcs returns a reflected light which is strictly 
diffused and casts practically no shadow. This is the 
basis of the Fortuny system and the results are very 
beautiful since slow graduations of light can be used 
and colors mixed on the reflecting screen just as an 
artist mixes the colors on his palette. Escape of re- 
flex light is guarded against by the use of black velvet, 
which has a coefficient of reflection of only 2%. Of 
special beauty is the Fortuny Firmament, which may 
consist of a semicircular wall painted azure blue and 
stretched from the floor of the stage well above the 
line of sight of the auditorium. The drawbacks to this 
system are that it requires a specially designed theater, 
involves much loss of light by reflection and means 
high cost of maintenance. 

At the Court Theater Mr. Fagan has tried to pro- 
duce the diffusion of the Fortuny system by less com- 
plex methods by using a series of gas-filled lamps of 
1000 cp. at an angle of 45° colored by gelatines and 
rendered semi-indirect by treated glass screens. The 
footlights are also indirect. To imitate the Fortuny 
artificial sky a large semi-circular cloth painted azure 
up high but shaded to gray in,the Jower parts is used; 
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this is likewise illuminated by tilted 1ooo-cp. gas-filled | 


lamps spaced to give uniform illumination. Semi-indi- 
rect movable lights are also used on the stage. There 
are still difficulties in getting the requisite uniformity 
of tint and gradual changes of color in imitating sun- 
light and sunrise. The method, however, seems to 
mark a distinct advance. 

The art of stage lighting is assuming an importance 
second to none. Stage lighting may be said to be 
unnatural, but all art is unnatural, said Mr. Fagan, 
yet art is not of necessity crude nor grotesque. To 
see an actor with four shadows around him as it were 
in the center of a gigantic St. Andrew’s cross is highly 
grotesque and disturbing, whereas to see him with one 
unnatural, deep shadow may seem improbable but yet 
beautiful. The whole question of light in relation to 
stage effects deserves most careful study and in this 
field, suggested the author, the Illuminating Engi- 
neering Society could do most useful work. 


WATER-POWER UTILIZATION URGED IN 
GREAT BRITAIN. 


Utilization Urged by State Development—Quick Policy 
to Provide Employment. 


By Our BRITISH CORRESPONDENT. 


The Water Power Resources Committee which 
was appointed in June last year by the British Board 
of Trade has reported advocating the immediate pro- 
motion of legislation giving the Board power to ac- 
quire the necessary rights in connection with various 
specified water powers so that surveys may be quickly 
made permitting actual operations to begin in the early 
summer of the present year. In the past there has 
been comparatively little hydroelectric work carried 
out in the United Kingdom chiefly because of the 
plentiful supplies of cheap coal. As recently as 1905 
it was held by authorities that the total amount of 
water power in the British Isles was not worth con- 
sidering in relation to the coal supplies, and that the 
total saving in coal which might be effected by har- 
nessing available water power would be only about 
1,200,000 tons per annum. The present committee, 
however, shows that statement to be quite incorrect in 
relation to things as they stand today. It has now 
Leen shown that, upon the basis of the present average 
practice in coal-fired stations in Great Britain, nine 
potential water-power schemes alone out of a large 
number existing in Scotland and in other parts of the 
country would represent an annual saving of 1,850,000 
tons of coal if they were fully developed and fully 
utilized. Including the few notable hydroelectric in- 
stallations in existence in Scotland (at Kinlochleven 
and at Foyers) and in North Wales, the water power 
harnessed does not represent more than about 0.5% 
of the total motive power employed for general indus- 
trial purposes. 


GOVERNMENT TAKES ACTION, 


The Government first regarded a systematic sur- 
vey of the water-power resources as a matter of prac- 
tical importance when it was investigating the subject 
of nitrogen products in 1916. The report now issued 
deals principally with selected schemes in Scotland 
and describes nine powers capable of generating a con- 
tinuous supply of 183.500 electrical horsepower, cor- 
responding with an output at the hydroelectric stations 
of 1,200,000,000 Board of Trade units (kw-h.) 
per annum. It is considered that these powers can 
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be developed on a sound commercial basis and that 
it would be entirely practicable to.transmit the elec- 
trical energy developed at the water-power stations to 
industrial centers in Scotland; for example, to Glas- 
gow, the Clyde Valley, Edinburgh and district, Aber- 
deen and Dundee. Allowing for losses in transmis- 
sion and transportation the nine schemes in question 
could deliver at least 1,000,000,000 kw-h. within a 
radius of supply of from 8o to 85 miles. This power 
could be supplied for power, traction and lighting and 
alternatively in part for use in the manufacture of 
carbide or calcium cyanamide, or other electrochemical 
or metallurgical processes established close to the 
water powers. The mass of data collected justifies 
estimates that to secure a continuous 183,500 elec- 
trical horsepower the capital cost would be $35.375,- 
ooo, or an average of $192.50 per e. hp. These cost 
hgures are based upon pre-war contract prices with 
an addition of 50%, which it is hoped will be ample 
to cover the post-war costs of work of this descrip- 
tion. The costs are inclusive of all civil engineering 
and hydraulic work, power house and plant, and ot 
reasonable compensation for rights and property that 
would have to be acquired. Materials for the con- 
struction of light railways and buildings would be 
available from military stores. Each of the nine 
schemes will take approximately 214 or 3 vears to 
construct. 


GOVERNMENT POLICY. 


The opinion is unanimously expressed by the com- 
niuttee that the powers considered in the foregoing 
should be regarded as national assets, and that any 
rights or property necessary for their utilization should 
be acquired by the nation at reasonable and proper 
purchase costs. They also hold that the water powers 
should either be developed by the state or leased to a 
public or commercial undertaking for a sufficient term 
of years to enable the lessees to redeem the large 
capital expenditure by means of a small annual sink- 
ing fund Which will not add unduly to the cost of the 
available power. It is stated that if some of the 
schemes are to be begun at once for the useful em- 
ployment of labor in 1919, the only possible way ap- 
pears to be for the Government to promote a short 
bill giving the Board of Trade power to acquire the 
necessary rights, and for the Board to instruct the 
engineers to at once make further surveys where such 
are necessary to prepare plans and to take out quan- 
tities so that actual construction could be begun in 
the early summer. 

Various other available water powers in the United 
Kingdom have been investigated and will be reported 
upon fully in a later statement by the committee. One 
scheme put forward is for the utilization of the tides 
in the River Severn; this possesses a number of inter- 
esting features and is being further investigated. There 
are numerous small water powers in many parts of the 
country ranging from 100 to 2000 electrical horse- 
power. These are at present running to waste. 
whereas in many cases they could be usefully devel- 
oped either for mills or for local agricultural and vil- 
luge requirements. Alternatively, it is suggested, the 
powers could be developed in automaticallv-worked 
stations, which would deliver energy into a general 
clectrical transmission network or would serve to sup- 
plement existing coal-fired power stations. Water- 
power resources could thus be utilized in the same 
way as many sources of waste heat in that country. 
The committee is proceeding with investigations in 
these directions. 
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Editorial Comment 
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Last Chance for Victory Loan 


IRTUALLY only a week remains for making 
V subscriptions to ‘the Victory Liberty Loan. This 

Jast chance must be seized promptly by everyone 
who can but has not yet subscribed and by those who 
without much sacrifice can add to their original sub- 
scription. The loan needs no further argument, as its 
exceptional merits have been fully set forth in recent 
weeks. Failure to put this last loan over the top is 
unthinkable. Only one thing is needed—will power to 
subscribe to the extent of one’s ability. Let's finish 
the job now! 


Recognizing Value of Water Power 
Woo development of our abundant water 


powers has been advocated for many years, 

Canada has actually proceeded with her de- 
velopments on an admirable scale, as was reported in 
one of our recent issues. In this issue we publish a 
summary of a report by the British Government com- 
mittee investigating the subject. Although water 
powers in Great Britain have been developed to the 
extent only of 0.5% of the total power utilized, be- 
cause coal has been so plentiful, yet the committee 
advocates development of nine projects aggregating 
about 183,000 hp. Great Britain has relatively little 
water-power resources, but it recognizes that their 
development is true conservation—something that has 
been preached in this country for many years but has 
made little impression on several congresses. 


Developing Theatrical Illumination 


LLUMINATION of theaters is one of the many 
I branches of the lighting art that was retarded dur- 

ing the war, but shows a revival of interest. While 
the theater was recognized as a valuable means of 
maintaining morale under the depressing conditions of 
war, the more urgent needs for fuel, etc., hampered 
the development of theatrical lighting. The reaction 
from the war’s influence is shown in this line by the 
fact that an entire meeting of the Illuminating Engi- 
neering Society of England was devoted to this sub- 
ject last month. The paper then presented by Mr. 
Fagan. as reviewed on other pages of this issue, is 
probably the best short treatise on the developments 
in this field of lighting ever written. There is abun- 
dant room for much study ad experimentation in this 
line, in this country as well as abroad. There has been 
considerable call for novel effects. but beauty and 
effectiveness in the lighting are fully as important as 
novelty, if not more so. 


Chicago’s Electrical Show 


NNOUNCEMENT is made on another page of 
A this issue of the plans for holding the Chicago 
Electrical Show next October. It is contem- 
plated to make this not a local show to boost merely 
the sale and use of household current-consuming 
devices, but an exhibition of the most important of the 
many electrical developments of recent years to inter- 
est visitors from a large district tributary to Chicago. 
Both the local and the larger shows have their 
place, although electrical men in general naturally will 
find much more of interest to them in the larger ex- 
hibition and electrical manufacturers will also find 
therein greater opportunity to make valuable displays 
that will repay the effort and expenditure involved. 


‘Shows: of this kind are an encouraging sign of the 


times and should help materially to stimulate many 
branches of the electrical industry. 


Getting Most from Show Windows 


HOW WINDOWS are the constant appeal of the 
merchant for the trade of the passer-by and as 
such should receive his constant attention. Too 

often electrical contractor-dealers arrange elaborate 
displays and decorate their windows properly only 
when they have some special attraction, such as a sale. 
campaign or new appliance to offer. At other times 
the window decoration is entirely neglected, or worse, 
the old decorations are left in place until a new 
feature can be offered. In this way the prominence 
and appeal of the store which has been gained by one 
attractive display is lost. It is only by using the win- 
dows as an open invitation to the public to enter the 
store at all times that the merchant derives the full 
benefit from them. For this reason dealers should 
endeavor to change their displays often and keep their 
windows clean and attractive at all times. 


Passing of Government Ownership 


T IS not necessary to join in the hymn of hate that 
I has been intoned against Postmaster General 

Burleson in some quarters. But the ELECTRICAL 
Review rejoices that Mr. Burleson is urging the gov- 
ernment to relinquish the cable, telephone and tele- 
graph business. Thus the menace of “government 
ownership of transportation and communication,” a 
half-way measure on the road to socialism, is abol- 
ished. 

Of necessity, wars tend to increase the powers of 
government; in this, the last war has gone farther 
than previous wars, because effort had to be exerted 
to the uttermost. Railroads, telegraph,.telephones and 
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cables were taken over by the government; factories 
and whole industries were controlled and dictated to; 
while the government prescribed the food, the occu- 
pation, the habits and the clothes that the individual 
should wear. As a war measure, government control 
was necessary. With the cessation of war such con- 
trol became a menace; socialism for a time seemed 
near indeed. 

Now that the stress of war is past, individualism 
is asserting itself; the demand for personal liberty 1s 
making itself heard. Government control was not so 
efficient that it could not be dispensed with; it was not 
free from the dangers of socialism or of business in 
control of politicians. With the telegraph-telephone 
policy decided upon, the railroad problem occupies 
now an even more prominent place than it did before. 
Solving the railroad problem is now the pressing ques- 
tion of the hour and one that it is sincerely hoped the 
coming Congress will not dodge but settle soundly, 
wisely and permanently without delay. Business and 
the country needs that this question should be settled 
now. 


Facts Bearing upon Steam-Turbine 
Governor Operation 


LOSE parallel operation and pro rata division of 
C load can be obtained between generators oper- 

ating in parallel only when the governors of the 
respective machines act with the same degree of sensi- 
tiveness. In the case discussed on page 720 of 
this issue the steam governors were considerably 
more sensitive, and acted more rapidly than, the water 
governors. What was done was to change the char- 
acteristics of the steam governors by introducing a 
static friction which delayed the action of the governor 
at first instant of change of load without affecting 
materially its action once the change had actually 
occurred. 

The introduction of the restraining device, in the 
form of friction, introduces the possibility of acci- 
dental inadvertent sticking, which immediately intro- 
duces the element of danger. Under conditions where 
load suddenly was dropped and the restraining device 
stuck, over-speeding and a runaway might easily 
occur. The presence of the restraining device, equival- 
ent in results to added inertia, means added work for 
the governor mechanisms—the gimbal bearing, 
springs and knife edges—hence accelerated wear and 
more frequent adjustment are to be expected with the 
ever present need for vigilance. 

Interfering with the steam-controlling mechanisms 
of turbines, and steam turbines especially, because of 
the high peripheral speeds, is a risky undertaking even 
where expert attention is present. The thing to do is 
to experiment with the water and steam governors 
until closer parallel operation obtains. This would be 
attained if the regulation by the steam governors was 
as poor as that by the water governors, 
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Publicity for Utility Companies 


TILITIES have relegated into the realm of the 
| Be the old short-sighted policy so forcibly 

but inelegantly expressed by the statement, “The 
public be damned,” attributed to a railroad magnate 
of the last century. The modern policy is the exact 
antithesis of this, “The public be pleased.” Of chief 
importance in pleasing the public is the rendering of 
good service at reasonable rates. Of next importance 
is to make the public understand the necessary condi- 
tions and underlying facts on which the rates and 
regulations for the service are based. Modern and 
progressive utility interests are agreed that the only 
satisfactory way to do this is by candid and complete 
publicity—laying all the cards on the table, so to speak. 

This up-to-date policy has been followed for many 
years by numerous electric and other public utility 
companies with resuits of mutual advantage to the 
utilities and the public. The need for adopting it has 
never been so great as during the last two years, how- 
ever. When the cost of labor, fuel and other impor- 
tant utility needs began to climb soon after our joining 
the war and the necessity for raising rates became 
urgent, abundant publicity should have been given te 
these facts so that the increased rates would have been 
universally understood to be imperative. This was 
done in a great many cases, but the impression arose 
in many public minds that cessation of active warfare 
wold relieve the situation and the rates would soon 
again come down. Of course, it was entirely erroneous 
to associate the increased rates with the continuance 
of the fighting, since they were due exclusively to the 
higher costs of rendering utility service and must con- 
tinue until these costs come down again. This last 
fact must be brought to the public’s attention. 

At first when prices of fuel, etc., began to soar. 
some of the utilities that were in better condition with 
ample working capital and reserve funds tried to put 
off indefinitely or entirely the effort to secure relief by 
higher rates for their service, hoping that the period 
of high costs was to be but a short one. Now that the 
high-cost period shows little tendency toward relax- 
ation, these companies find it imperative to seek 
redress ‘or see not only wiping out of all surplus but 
even possible bankruptcy. These utilities are indecd 
in a serious plight because the public is much slower 
to comprehend their condition than where the appea! 
for higher rates was made almost simultaneously with 
the general advance in costs. 

That the remedy again is publicity is indicated by 
the organization of the Illinois Committee on Public 
Utilty Informaton, as reported in another portion of 
this issue. Illinois has many utility companies, trac- 
tion and gas especially, whose difficulties are increas- 
ing instead of diminishing. The Illinois committee 
hopes to bring the actual facts fully and clearly before 
the public. This is, indeed, the best if not the only 
way to present one’s case that involves the genera?! 
public. 
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Training Station Operators 


BTAINING operators for power plants and 
O substations is a problem that presents many 

complexities for many of the large operating 
companies since the World War. The salaries are not 
such that there is a wide class of men to choose from, 
and when the war came those that did not go to take 
an active part in it found work that paid higher rates 
of remuneration. The result has been rapid labor 
turn-over with all its difficulties and hazards. 

The metkod so often employed to make an operator 
is ty take a green man, make him an apprentice under 
an operator for so many months until he is ready for 
promotion or opportunity gives him a chance to oper- 
ate alone. Meanwhile his work is of such a menial 
nature as sweeping floors, polishing cuspidors and 
cleaning apparatus. Many a good man has thrown up 
a job as an apprentice operator and gone elsewhere 
hecause he was subjected to work in no way related 
to his nominal task. Electrical equipment has been 
made so largely automatic; automatic features of con- 
trol, engineering details and operating methods have 
so developed that station operating today 1s very 
largely a matter of being ready to act when so re- 
aquired. Meanwhile the work comprises supervision, 
routine switching and maintenance. Once the work 
has been learned and the underlving theories and facts 
are understood, the job loses its interest—and value— 
to many types of men. Of promotion, the extent is 
limited and the work settles down to a rather hum- 
drum existence. l 

The largest systems require less self-rehance from 
their operators than the smaller systems with power 
houses more widely scattered. In the latter, an oper- 
‘ator may be called upon to do construction work in 
an emergency and be thrown upon his own resources. 
Laudable practices by operators on the smaller systems 
would result in dismissal if performed upon the larger 
systems. In the one case an all-round good man is 
wanted: in the ather a man who can be trained to do 
certain things because they are the things that the 
rules call for. Those other things that the all-round 
good man would do in emergency in the small system 
can be done only by order of a load dispatcher, after 
a permit has been signed, after a starting engineer, an 
inspector, and so forth, on the large system. 

Presence of mind, self control and ability to think 
quickly are necessary attributes of the operator of the 
station upon the large system. One of the most diffi- 
cult tasks is to learn that rules and regulations must 
be obeyed, that each man is delegated his task and 
duty, and these must not be exceeded. Learning to 
be an operator is like learning to be a soldier. It 
means obeying rules, although instinct tells you some- 
thing else could be done to good advantage. The 
individual operator sees only this own section of the 
operating system. The superintendent or load dis- 
patcher knows what is going on on the whole system. 
It is the difference between the private and the colonel. 


ELECTRICAL REVIEW 


715 


The operator problem is not an easy one for the 
operating company to solve. For the ambitious man, 
operating represents merely an experience that will fit 
him for better work elsewhere. And an operating 
force of all ambitious men means rapid labor turn- 
over. For some, it represents an easy job with the 
appearance of permanency, and this is not desirable 
because stagnation and development do not go to- 
gether. 

The operators’ school of the Brooklyn Rapid Tran- 
sit Co. aims to give operators a thorough knowledge 
of the underlying principles of operating on their sys- 
tem. The course is well laid out so as to cover the 
necessary ground in as short a time as possible. The 
training is intensive, as is shown by the fact that the 
time of instruction has been reduced from months to 
days. which tncidentally also emphasizes the impor- 
tance of laying out any course of study scientifically. 


Transmission-Line Engineering 


NO MANY transmission lines now traverse the 
S country—high-tension transmission lines with 
their ramifications of distributing lines—that the 
problem of constructingthese lines might seem to be 
one leng since standardized. However, the demands 
of service, of safety and expense, are ever at work to 
bring about improvements in design and erection. 
Building a Jine that is safe for men to work upon and 
that will maintain service with a minimum of inter- 
ference might appear antagonistic to low cost. This is 
not necessarily the case, however, even when the cost 


-of the line is to be a minimum. 


The article by Mr. Parrott appearing on page 703 
of this issue deals with the construction of pole lines 
as adopted by a company operating an extensive trans- 
mission system in Minnesota, where lightning makes 
itself felt severely and where the loads are picked upon 
over a comparatively sparsely settled but quite rapidly 
growing territory. Under these circumstances the 
length of line exposed to the elements is considerable 
and the mileage of transmission line is high compared 
to the connected load. For these reasons the unit cost 
of the transmission line must be kept down in every 
vay that does not tend to reduce its safety. 

When the war came with its labor shortages, 
scarcity of materials and high prices, economies came 
also. Some of the pffactices developed to combat high 
prices and a scarcity of help in the construction of 
transmission lines for medium voltages are described 
by Mr. Parrott. This article is well illustrated, many 
forms of pole-line construction are described, and cost 
data on certain forms of construction are included. 
These cost data are based upon man-hours, hence are 
applicable to all parts of the country, which is about 
the only form in which cost data are of any real use. 
It is hoped this article will assist many operating engi- 
neers in making their lines sounder,structurally and 
ot lower cost. 
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Chicago Electrical Show—New York, Power Club and Other 
Society Activities—Private Control for Telegraph Lines 


BIG ELECTRICAL SHOW TO BE HELD IN NEW YORK ELECTRICAL SOCIETY HOLDS 


CHICAGO. 
First Chicago Show Since 1911 Scheduled for October 11 
to 25—Plans to Mak+ Exhibition Representative of All 
Important Developments of Late Years. 


An exhibition to show all the important electrical 
developments of recent years in such a way as to inter- 
est manufacturers, storekeepers, office managers, 
householders and the general public is announced to 
be held at the Coliseum in Chicago from Saturday, 
Oct. 11, to Saturday, Oct. 25, inclusive. It will be 
called the “Chicago Electrical Show” and is to be con- 
ducted bv the Electrical Trades Exposition Co., which 
was in charge of the Chicago shows held annually 
from 1906 to i911, inclusive. 
exceed all these former efforts, both as to the variety 
and character of the individual displays and the gen- 
eral scheme of decoration and lighting. It is expected 
to develop a special scheme for decoration of the inte- 
rior of the Coliseum that will represent the most mod- 
ern ideas of color effects accentuated by modern illu- 
mination, this matter being in the hands of illumina- 
tion experts of international reputation. 

It is believed that since the last Chicago show was 
held over eight years ago the public will be keenly 
interested in the many developments in electrical appa- 
ratus and appliances brought about since that time. 
Among these, for instance, are developments of the 
greatest moment in electric welding: heat treating. 
melting and refining furnaces; japanning and enamel- 
ing ovens; large-scale baking and cooking ranges and 
ovens; factory lighting and machine drive: radio com- 
munication ; besides countless applications of electricity 
for lightening the labor in the home, office and shop. 
No method is as effective for bringing these to the 
attention of the public as by display and actual demon- 
stration. Therefore it is felt that a very large attend- 
ance is assured, not only from Chicago but the adjoin- 
ing states and sections of the Middle West. It is also 
felt that this show will greatly stimulate electrical 
business of all kinds throughout the Chicago district 
and that the exhibitors will secure considerable benefit. 

Details as to rental and arrangement of exhibit 
spaces, for which there have beer quite a few applica- 
tions already, can be obtained from the manager of 
the Chicago Electrical Show, E. W. Lloyd, 72 West 
Adams street, Chicago. Mr. Lloyd, who is general 
contract agent of the Commonwealth Edison Co., 
wishes it defnitely understood that the Chicago show 
will not be an exhibition merely of household electrical 
appliances: these will have their place, but it is ex- 
pected that the larger power, heating, lighting and 
signaling applications of which manufacturers and the 
general public may have heard but have not vet been 
brought into close enough contact to appreciate their 
practical applicability will receive proper attention both 
in the exhibits, lectures and demonstrations, 


It is hoped to greatly | 


MEETING. ° 


Government Employment Service and Retraining of 
Soldiers Discussed. 


The 373rd meeting of the New York Electrical 
Society was held in the Engineering Societies Build- 
ing, New York, on April 24. The meeting was 
addressed by Charles E. Clarke, assistant to the fed- 
eral director, United States Employment Service for 
New York State. who explained how the Government 
is meeting the unemployment situation; and by Dr. 
W. Gilman Thompson, who described the functional 
re-education of soldiers and civilians in the clinic 
which he has established in New York City. 

Mr. Clarke presented the history of the develop- 
ment of the work done by the Government Emplov- 
ment Service since it was organized, and mentioned 
the large amount of work that it has done and the 
great saving in time and money that it has effected to 
the credit of employes. The service was able, during 
the war, to prevent long hauls of laborers by finding 
jobs in the vicinity of their homes. It prevented collu- 
sion between foremen and private agencies whereby 
laborers might be discharged and re-employed for the 
purpose of extracting fees from them, and it supplied 


employment free of charge for certain classes of 


laborers that were paying 10% of their wages to 
private agencies previously. 

Dr. Thompson described and showed numerous 
slides illustrating the appliances and methods em- 
ploved in his clinics to rehabilitate disabled soldiers 
and civilhans. The work of the clinic, which is free. 
has resulted in some wonderful recoveries. One of 
the activities of the clinic is the establishment of a 
school of floriculture, the first of its kind in America. 
The purpose of the school is to train maimed men to 
become scientific floriculturists to supply the demand 
for that class of talent that exists in this country and 
that has been supplied previously by foreign countries. 
The curriculum, which extends through two vear.. 
includes courses in chemistry, physics, botany, and 
other subjects related to the cultivation of shrubs and 


plants. The school will be maintained as a permanent 
institution. 
ELECTRIC POWER CLUB TO HOLD AN- 


NUAL MEETING. 


Business and Technical Meeting Scheduled for Hot 
Springs, Va., May 22 to 24. 


The annual meeting of the Electric Power Club 
will be held at the Homestead Hotel. Hot Springs 
Ark.. Thursday to Satutdav, Mav 22 to 24, inclusive. 
The last two of these davs follow directly after the 
annual convention of the National Electric Light .\s- 
sociation and many(of theanembers of the club wil 
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no doubt go direct from Atlantic City to Hot Springs. 
Among the business matters to come up is the annual 
election of certain of the officers and members of the 
Board of Governors; some amendments to the con- 
stitution are also to be considered. At-other sessions 
numerous technical problems will be taken up. 

The Electric Power Club is composed of manufac- 
turers of motors, generators, transformers and indus- 
trial control apparatus. One of the main matters it 
has brought to a high degree of development is stand- 
ardization of motors and other power apparatus. Sec- 
retary C. H. Roth, 1410 West Adams street, Chicago, 
has available for distribution to anyone interested 
copies Of the standardization rules of the club. 


ILLINOIS COMMITTEE ON PUBLIC 
UTILITY INFORMATION FORMED. 


To Place Case of Illinois Electric, Gas, Traction, Tele- 
phone, Water and Other Utilities Before Customers 
and General Public. 


Adopting as their slogan “There can be no pros- 
perity in Illinois unless the public utilities are pros- 
perous,” the utilities of Illinois have signed an invita- 
tion to the public to “put the spotlight on us.” Their 
composite “case” is to be made known through the 
Illinois Committee on Public Utility Information, 
whose organization has just been announced. This 
committee is to operate under the auspices of the 
Illinois Gas Association, Illinois State Electric Asso- 
ciation, Illinois Electric Railway Association and other 
public service organizations, and in the interest of their 
customers, investors and employes. 

With the budgets of Illinois public utility com- 
panies calling for $70,000,000 of-after-war rehabilita- 
tion work and extensions this year—a program which 
will do much to relieve business hesitation, the utili- 
ties will be unable to go ahead unless their credit, 
which means ability to obtain the necessary funds, 
is unimpaired. Their expenditures this year, alone, 
would mean the spending of $60,000,000 in excess of 
the $10,000,000 which the state plans to spend in its 
great good roads project. And in the five-year period of 
road making, during which the state will spend $50,- 
000,000, the public utilities’ plans call for the expendi- 
ture of $450,000,000, or nine times as much. They 
are asking only for sane, scientific, non-political and 
just treatment, such as will enable them to perform 
the services imposed by their intimate relationship 
with the every-day life of every man, woman and 
child in the state and the communities in which they 
operate. 

STATEMENT OF THE COMMITTEE. 


The purpose of the committee. is outlined in a 
public statement as follows: 


“The committee proposes to do now for the public utili- 
ties what the railroads failed to do until they were almost 
strangled, namely: to put before the people of Illinois, b 
every possible means, the economic facts of the public util- 
ity industry, as an industry. This takes in the small town 
light plant as well as the big city electric company or street 
railway system; ‘independent’ and ‘farmer’ telephone com- 
panies, as well as the Bell interests. l 

“The gas and electric companies of the state daily serve 
1,700.000 customers, and counting five to a family—the usual 
-computation—this means 8,500,000 persons, or _Practically 
every person in the state. The street and electric railways 
carry 2,000,000,000 passengers every year. In the light of 
these figures, no words are needed to emphasize how closely 
the lives, happiness and comfort of every man, woman and 
child are linked up with the public utilities. Every person 
who uses a telephone, rides on a street car or cooks or reads 
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with gas or electricity is entitled to know the facts concern- 
ing these companies. 

“Without efficient utilities, cities and towns cannot pros- 
per, and utilities. cannot be efficient without prosperity. They 
must pay their bills like people who buy from the grocer 
and as the grocer must pay his, or they must shut down. 
Every human precaution has been taken against a mone- 
tary panic, while, generally speaking, no practical or con- 
siderate thought has been given to the preservation of the 
service companies without which the industrial, social and 
commercial life of the country cannot continue. Labor is 
vitally concerned, ‘probably more than any other element, 
because it knows that the high wage scales necessitated dur- 
ing the war by high living costs cannot be maintained unless 
the utilities are given just treatment. 

“The public utility companies have been seriously af- 
fected by the war. 

“With tremendous wage increases necessitated by the 
high cost of living, which shows but little, if any, abate- 
ment, and prices of materials up not less than 100% and 
in some instances three times that, they have not had con- 
sideration commensurate with their dues. l 

“Upon their ability to earn a just wage, depends their 
ability to spend money for wages, for improvement of serv- 
ice and for new building, the result of which means improve- 
ment of the community in which they operate. It is to the 
interest of every citizen that the public utility companies, 
upon which he depends so much, shall be fairly treated and 
that their facilities shall be developed to the utmost. It is 
a through this that he can obtain the service which should 

e his. 

“Affecting the credit of the light, heat, railway, power or 
telephone companies in any city or town immediately means 
inferior service. It cannot be otherwise. The company can- 
not furnish something it has not the money to buy for the 
customer. It particularly hurts in the small. town or city 
where citizens are necessarily dependent upon some single 
public utility plant. Impairment of public utility credit not 
only constitutes an attack on the securities you yourself hold, 
but on those of your banks, insurance companies and the 
countless concerns which have a collateral interest. No rea- 
sonable man will contend that capital is not entitled to a 
fair wage, as well as labor, or that the investments which 
go to build un and make a community should not be as well 
protected as the home a man and his wife have bought with 
their savings. 


“The situation is not a pleasant one, but is one which 


“must be met squarely in a calm, scientific, non-political and 


just way, without prejudice or demagoguery. 
_ “Tf the utilities are not to be strangled, the best preven- 
tive is public knowledge of the economic facts which go to 
make the tremendous factor they are in the state’s indus- 
trial and economic life. Unless they prosper, there will be 
no prosperity in Illinois. Just treatment is essential both 


_ to the maintenance of good service and to the protection 


of investors. The undermining of the credit of the utilities 
cannot fail to have far-reaching effects upon general credit 
and business prosperity, for their credit cannot be placed in 
jeopardy and the effect localized or even restricted to these 
companies. 

“The utilities believe open and above board exploitation 
of the economic facts of the industry is sound policy for now 
and the future. They are content to submit their case to 
their customers, believing that to be the road to just treat- 
ment and freedom from unwarranted burdens that would 
prevent adequate service and forestall the great development 
program which must be carried out to meet the state’s 
needs.” 


The Illinois Committee on Public Utility Informa- 
tion has opened offices in the Bedford building, 203 
South Dearborn street, Chicago. Bernard J. Mullaney 
is director of its work, 


ST. LOUIS MANUFACTURERS’ TERMINAL 
RAILWAY BEING ELECTRIFIED. 


Entire 24-Mile Line to Be Equipped—Six Electric Loco- 
motives to Be Used for Switching Service. 


The Manufacturers’ Railway system in St. Louis. 
Mo.—a private terminal railway with about 24 miles 
of trackage and handling about 60,000 freight cars 
annually is being electrified throughout. The change 
in motive power-was decided upon two years ago when 
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plans were completed for the construction of 13 rail- 
way tracks in the basement of the new Bevo building 
at Broadway and Pestalozzi street. As it was im- 
practical to operate steam locomotives in this building, 
August A. Busch decided to electrify the entire system. 

Six electric locomotives will be used, of which two 
have already been received and tested. The electric 
locomotives are smaller than the steam locomotives 
formerly employed, but have great tractive power. 
They weigh 83 tons each, and are capabłe of pulling 
a 1600-ton train—4o loaded cars—at a speed of 15 
miles an hour. 

The cost of the change will be $500,000, $200,000 
for the installation of poles, trolleys, etc., and $300,000 
for the six locomotives. Power will be procured from 
the transmission system supplied from the hydroelec- 
tric plant of the Mississippi River Power Co., Keokuk., 
Iowa. ` 


CABLE SYSTEMS RETURNED TO OWNERS 
BY MR. BURLESON’S ORDER. 


Asks Congress to Unify Lines Under Supervision of the 
United States. 


Postmaster General Burleson issued an order on 
April 29 restoring the cable systems to their owners, 
effective May 2. 

On April 29 it was announced that President Wil- 
son had cabled his approval of Mr. Burleson’s recom- 
mendation to relinquish the cable lines at once, and the 
telegraph and telephone systems as soon as Congress 
legislates for the protection of their private owners 
from loss. 

The postmaster general disclosed that he will seek 
to have embodied in this legislation provisions for 
“unified control” of the Western Union and Postal 


telegraph systems and the telephone lines, under pri- 


vate ownership but government supervision. 

He said he still believes that government owner- 
ship and operation of the wire systems as an adjunct 
of the postoffice department should be established, but 
that in view of the foreshadowed opposition of the 
incoming Congress to this policy he. deemed the 
only alternative the restoration of the wires to their 
owners. 

“That the contention of the postmaster general for 
a complete unification of the various wire systems is 
both wise from an economic standpoint and supported 
by sound business principles has been confirmed by the 
ablest experts on electrical transmission in America,” 
Mr. Burleson said. “That it should be brought about 
the postmaster general still believes, preferably through 
government ownership and operation as a part of the 
postal establishment, but if this is not done then 
through some means of unified control by private own- 
ership, over which the Government should at all times 
exercise a wholesome regulatory supervision. 

“About the desirability of this the postmaster gen- 
eral has had no reason to undergo a change of mind. 
However, for some time it has been apparent that the 
first of these alternatives does not meet with the ap- 
probation of the new Congress. Such being the case. 
there is but one course to pursue, and that is to return 
the various wire properties to their respective owners 
after urging proper legislation to safeguard the inter- 
ests of all the properties, in fairness to the investors 
and to insure proper service to the public. 

“If a policy of unification were entered upon, where 
there now are three telegraph and telephone pole lines 
occupving the same highway, entailing immense waste. 
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better and cheaper service could be given by one co- 
ordinate wire agency.” 

Government control of the cable lines has been ex- 
ercised in the midst of controversies, legal action to 
restrain the postmaster general from seizing their lines 
having been filed ina New York Federal Court by the 
Commercial Cable and Commercial Pacific Cable com- 
panies, who asserted that, while the presidential proc- 
lamation taking over the lines was signed Nov. 2, the 
actual seizure was made Nov. 16, five days after the 
signing of the armistice, when, the companies con- 
tended, no need for such action existed. The New 
York courts refused to issue the restraining order and 
appeal was taken to the United States Supreme Court. 


EDWARD N. HURLEY ENDORSES “ELEC- 
TRIFY YOUR HOME” CAMPAIGN. 


Chairman of U. S. Shippfng Board Says “Go Out and 
Make Sales.” 


“Electrify Your Home,” the national house- wiring 
campaign launched by the Society for Electrical De- 
velopment, is well under way in 400 cities throughout 
the country. Many letters approving the campaign to 
energize electrical activities have been received by the 
Society from prominent men in the industrial and 
official world. 

Edward N. Hurley, chairman of the United States 
Shipping Board, in a letter to J. M. Wakeman, gen- 


Edward N. Huriey, Who Endorses Wiring Campaign. 


eral manager of the Society, makes an interesting sur- 
vey of the post-war problems of readjustment. Mr. 
Hurley expresses his approbation of the Society's 
campaign and believes that the country must go “full 
steam ahead” for prosperity. His letter follows: 

“I have your letter in which you say every one 
feels that prosperity is just around the corner. What 
is to be done to get around the corner? 

“While we have many great problems brought 
about by the violent changes from peace to war and 
from war to peace, yet these are in process of re- 
adjustment and from my point of view the certain 
way to resume business is to resume. If people make 
up their minds business is going to be good, it will be 
good. It is going to be good anyway, but that is the 
short cut. 

“In order to go over a grade you must take a run 
for it, whether you are in an automobile or a locomo- 
tive. And all.that\the(electrical-or any other of our 
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industries has to do to go over the top, is for salesmen 
to go out and make sales. There is an abundance of 
money to care for the result. 

“I am keenly interested in the success of the elec- 
trical industry and am glad to know that the Society 
for Electrical Development is again endeavoring to 
arouse the electrical industry to the necessity of doing 
its part towards hastening prosperity. 

“The world wants American electrical products. 

“We now have the ships ready for carrying these 
products to the markets of the world. Please pay 
close heed to this: In the future the leaders of the 
electrical industry as well as the leaders in other of 
our industries, must not only think nationally, they 
must think internationally. For, in foreign markets 
we now have the greatest opportunity ever presented 
to any nation. Moreover, we now have the ships for 
carrying the enormous volume of manufactures and 
products which this nation is capable of supplying.” 


RADIO APPLICATION IN WARFARE EX- 
PLAINED TO CHICAGO ENGINEERS. 


A. A. Oswald of Western Electric Co. Gives Interesting 
Talk on Wireless Telephony and Telegraphy. 


At the joint meeting of the Electrical Engineering 
Section of the Western Society of Engineers and the 
Chitago Section of the American Institute of Elec- 
trical Engineers, held in Chicago, April 28, A. A. 
Oswald, of the Western Electric Co. of New York 
City, delivered an interesting and instructive address 
on the application of wireless telegraphy and telephony 
in the military establishment of a nation at war. The 
speaker was one of the research engineers on the de- 
velopment of this apparatus during the war and there- 
fore particularly well qualified to speak on the subject. 
The talk was suitably illustrated with slides and mov- 
ing pictures. 

At the opening of the meeting those present were 
given a practical demonstration of wireless telephony. 
A receiving set with an amplifier was installed on the 
platform and a transmitting set in another room. 
Through this equipment Eugene L. McGarry, a prom- 
inent Chicago attorney, explained the purpose and 
features of the Victory loan. After briefly describing 
the bonds to the audience through the radio appartus. 
Mr. McGarry appeared on the platform and delivered 
a stirring address urging those present to invest in 
the Victory notes. Representatives of the engineering 
division of the Victory Loan Committee were present 
to accept subscriptions. 

After briefly reviewing the progress which has been 
made in the development of radio apparatus during 
the war, Mr. Oswald explained the practical applica- 
tion of such apparatus and other communicating Sys- 
tems in modern warfare. While the principal applica- 
tion of wireless apparatus is for naval and airplane 
communication where wire lines cannot: be installed, 
it is also used quite extensively in infantry operations, 
chiefly as insurance against failure of the wire systems. 

In open warfare, radio communicating systems are 
maintained between the various army headquarters 
such as the battalion, regimental, division, artillery and 
airplane headquarters. C ommunication between the 
firing lines and these points, however, is carried on 
chiefly by means of the ground telephone due to the 
difficulty in keeping wire lines or antennae in position. 
At all of these headquarters. with the exception of the 
artillery, both sending and receiving apparatus is in- 
stalled. Tn the majority of artillery positions receiving 
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sets only are installed as transmitting apparatus 1s 
seldom used or needed by the artillery forces. In 
army advances these systems of communication are 
seldom used and communication is maintained prin- 
cipally by meansof contact patrol airplanes. 

The airplanes are all equipped with radio appa- 
ratus. In the fighting squadrons the airplane of the 
squadron commander and his assistant are equipped 
with both sending and receiving radio telephone out- 
fits. The other machines have receiving apparatus 
only. This equipment is very simple to operate, ex- 
tremely light in weight and sinall in size. The appa- 
ratus is adjusted before leaving the ground so that the 
operator has no adjusting to do while in action. 

Electric power for the airplane apparatus is de- 
rived from a small wind-driven generator mounted on 
one of the struts of the airplane under the engine. Mr. 
Oswald explained in detail the construction of this 
generator and the method by which the voltage is kept 
constant in spite of the widely varying speed of the 
generator. He also explained the difficulties encoun- 
tered in designing a transmitter which would transmit 
the message but eliminate the loud noises from the 
airplane motor, the rushing wind, etc. One of the 
latest improvements in radio apparatus for airplane 
use is that which permits the use of much’ shorter and 
lighter antennae. 

Another interesting use of radio apparatus 1s in 
the intelligence work of the army. Small stations are 
established at suitable points whose sole duty is to in- 
tercept and transmit enemy messages. By using loop 
antennae these stations are able to determine the direc- 
tion from which the enemy messages are being sent 
and by plotting this direction from the various intelli- 
gence stations the exact positions of the enemy sta- 
tions can be determined. From the number of mes- 
sages sent from these stations, the enemy headquar- 
ters station may be located and other interesting and 
important details discovered, such as the concentrating 
of troops, etc. 

In closing Mr. Oswald stated that, in spite of the 
great impetus which has been given to the use of the 
radio telegraph and telephone by the war and the 
many improvements which have been made in the 
apparatus during this time, he does not think this 
method will ever compete commercially with the wire 
systems. This is due chiefly to the elaborate, intricate 
and expensive apparatus required and the necessity 
of an operator having a certain amount of skill and 
experience to use them. However, radio apparatus 
will eventually be the means of establishing a universal 
communication service whereby places now inacces- 
sible to wire systems may be reached. 

At this meeting it was announced that on May 26 
a joint meeting of these associations and the Asso- 
ciated Iron and Steel Electrical Engineers will be held 
in Chicago. At this meeting two important subjects 
will be presented and discussed—measuring gas clec- 
trically and 25 versus 60 cycle in steel mills. 


NEW BUSINESS OF BYLLESBY PROP- 
ERTIES. 3 


‘JI electric properties of H. M. Byllesby & Co. 
reporting for the week ended April 18 show the fol- 
lowing new business gains (Net): 352 electric light 
and power customers with 220 kw. of lighting and 
783 horsepower in motors. New business contracted 
for but not yet connected includes 1271 customers with 
499 kw. of lighting and 1056 hp. in motors. Output 
of electric energy was 35% greater/than last year. 
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Steam Turbine Governing Problem—Cutting Costof Under- 
cutting Commutators — Distributing Circuit Load Record 


STEAM TURBINE REGULATION PROBLEM. 


Difficulty and Solution as Solved by San Diego Consoli- 
dated Gas & Electric Company. 


The Consolidated Gas & Electric Co. operates a 
steam stand-by station at San Diego for bettering 
service and picking up load when other sources of 
supply fail. In case of failure it 1s necessary to be 
able to pick up load quickly, and by close co-operation 
between the operating force and adherence to operat- 
ing rules it has been found possible with an operating 
and assistant engineer and two engineer-room men to 
pick up 4000 kw. upon a 4000-kw. turbogenerator 
within three minutes after transmission service failed. 

As the Consolidated Gas & Electric Co.’s system 
ties-in with the Southern California Edison Co.’s sys- 
tem through frequency-changers operating schedules 
are necessary, and close regulation of the turbines 
floating on the line is necessary. No difficulty was 
experienced in synchronizing or tying the two sys- 
tems, but it was found impossible to maintain the 
proper load division even with careful and constant 


WITHOUT 
STEADYINO DEVICE 


WITH 
STEADYINO DEVICE 


1—Effect of Governor Steadying Device 
Load Variations. 


Fig. Upon Turbine 


attention on the part of the operator. Load fluctua- 
tions of 1000 and 2000 kw. occurred continuously at 
intervals of one minute, indicating the steam turbine 
governors were oversensitive. 

The first device used to overcome the trouble con- 
sisted of a beam fastened to the turbine frame at the 
lower end and clamped at the upper end to the vertical 
rod connecting the governor lever to the floating lever 
of the pilot valve. The clamp, faced with leather, 
was arranged to slip on the connecting rod, the fric- 
tion of the grip being regulated by adjusting screws. 
Small movements of the governor were thus prevented 
and the load on the machine made more steady. This 
scheme had the disadvantage that load could not be 
regulated from the operating gallery as too large a 
movement was necessary before slippage occurred 
when using the electrical governor. Consequently a 
man on the floor had to manipulate the governor under 
directions from the operating gallery, a circumstance 


that introduced delay and opened up the chance for- 


mistakes. 


The aforesaid objection was entirely overcome 
in the following very ingenious manner. A rigidly 
trussed beam parallels the governor beam (of the 
Curtis turbines of the General Electric vertical type), 
the pivot point is anchored to the frame. One 
end is connected to the base of the synchronizing 
spring, the other end is attached to a leather faced 
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Fig. 2—Arrangement of Governor-Steadying Device. 


clamp which grips the rod connecting the governor 
beam to the floating lever. The clamp is fitted with 
proper adjusting screw for varying the friction and 
also with a release so that it may be quickly discon- 
nected by a half turn of the adjusting screw. With 
this device the previous objection has been overcome 
and the turbine load can be easily adjusted in incre- 
ments of as low as 50 kw. with the governor control in 
the operating gallery while in no way interfering with 
the turbine picking up load instantly when the trans- 
mission service goes off. No dangerous tendency 
toward overspeeding when dropping load suddenly 
has appeared. 

The above information was presented by I.. M. 


- Klauber before the recent N. E. L. A. Pacific Coast 


Section Convention. 


(Editors Note.—The above. practice is not free from 
danger, since the steam turbine governors have been madc 
sluggish in getting into action. Operating engineers con- 
cerned with steam turbine operation should refer to the 
editorial comment on page 713 on thts subject of turbine goz- 
ernor adjustment.) 


CUTTING THE COST OF UNDERCUTTING 
COMMUTATORS. 


Big Saving Made by Commonwea!th Edison Company 
During Year. 


The Commonwealth Edison Co. turns down and 
undercuts the mica of a large number of commutator: 
during the year. The machines comprise units used 
for converting from 25 cycle alternating current to 
Fdison three-wire direct current, for railway service. 
and for excitation. The direct-current machines 
range from a few kilowatts upyto the large 4000-kw. 
synchronous converters: In) addition there are a large 
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number of direct-current machines repaired tor cus- 
tomers. 7 GS peas: Sa ot 

Long since the Commonwealth Edison Co. adopted 
the practice of undercutting the mica of their direct- 
current machines, thereby lengthening brush life, re- 
ducing sparking, improving commutation and lessening 
the amount of attention required by brushes and com- 
mutators. But undercutting often proved an expen- 
sive and sometimes a very difficult job on account of 
the delay occasioned by having a machine out of 
service while its commutator was being undercut. 

The company is now using a special tool for under- 
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Undercutting Converter Commutator. 


cutting mica which has demonstrated its great use- 
fulness. This machine really consists of a circular 
saw direct connected to a motor, the whole arranged 
so that one man can rest the one end upon the com- 
mutator while the saw travels the mica. The tool only 
weighs about ro Ib. By using this device, the Com- 
monwealth Edison Co. are able to undercut the mica 
of a 4000-kw. synchronous converter during the night 
using one man, whereas by old methods five men were 
required, and even so took twice as long. The fact 
that a machine can be undercut in half the time is a 
very important factor where equipment is overloaded, 
and where needed for the daily load, without empha- 
sizing the great saving in expense. Undercutting with 
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the Commonwealth Edison Co. is now a simple one- 
man job;- whereas- before- it:'was one requiring a gang 
of men, heavy and bulky equipment and extensive 
shutdown of machinery. 

During the last year about fifty large commutators 
have been repaired with the above tool, representing 
a saving exceeding $1500 in cost of labor alone. In 
addition, a sum even larger still has been saved on 
smaller machines due to not having men waiting to 


relieve the workers during their turn at undercutting. 


CIRCUIT LOAD RECORD OF COMMON- 
WEALTH EDISON COMPANY. 


Periodic Records Give Immediate Information ‘as_ to 
Load. 


The Commonwealth Edison Co. operates more than 
205 4000/2300-volt three-phase four-wire distribut- 
ing circuits which supply power and lighting, some 
either power or lighting, some of the circuits both. 
As the territory covered embraces the whole of the 
Chicago district outside of the “loop,” and is served 
by over 15,000 distributing transformers, it can readily 
be appreciated that a complete record of just what a 
circuit 1s doing is imperative unless efficiency and 
service are to suffer. 

The accompanying illustration shows the circuit 
load record maintained by the Distribution Depart- 
ment of the Commonwealth Edison Co. From these 
records to very large extent data are obtained that 
determine whether a circuit requires to be re-arranged 
or load transferred to adjacent circuits, or new cir- 
cuits built up. 

Reports are received weekly from the substations, 
giving the maximum amperage per phase per circuit, 
enabling the Distribution department to know when 
safe loads are being exceeded and to what extent addi- 
tional load can be connected up to existing conductors 
and transformers installed. By means of this record 
enquiries made by the Contract department and simi- 
lar enquiries as to new loads can be answered almost 
immediately, the growth of load and a circuit can be 
watched easily, accurately, and estimated development 
checked against the actual. Having all the information 
together enables some unexpected abnormal occurrence 
to be instantly brought to light. 
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Sixty-cycle Circuit Load Record of Commonwealth Edisen Co. 
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Department of Labor Encourages Building — Progress 
of Wiring Campaign — Shellac for Electrical Purposes 


DEPARTMENT OF LABOR URGES IMMEDI- 
ATE RESUMPTION OF BUILDING. 


“Build Now” Posters Arranged and Distributed to En- 
courage Construction Activities. 


Although the extreme shortage of housing facili- 
ties has done a great deal to encourage an immediate 
resumption of construction activities the amount of 
such work now under way is far below expectations. 
This is due. no doubt. to the fact that a great many 
builders and prospective builders are waiting for a 
reduction in the price of materials which can hardly 
be expected to occur for some time, if ever. In order 
to stimulate activity in this work and in this way pro- 
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“Build Now” Posters Prepared and Distributed by Department 
of Labor. 


vide work for the returning soldiers and sailors the 
United States Department of Labor through its Edu- 
cational Bureau is conducting a vigorous §Duild Now” 
campaign. 

In connection with this campaign a number of 
posters similar to those reproduced herewith. have 
been printed and distributed to those interested in this 
work. The posters are made in four different styles 
and sizes: large and small round, square and rec- 
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Another Poster Which Promotes Building Activity. 


tangular. Four different slogans are arranged in each 
style, all of which carry the slogan “Build Now” 
prominently displayed at the top and a brief message 
in smaller type below. 

These posters are intended to be placed on build- 
ings in the course of erection, on contractors’ sheds 
and trucks, and in offices and factories and other places 


where they will attract the attention of the passerby. 
Thev will be furnished upon request to contractors or 
others interested in construction work. 


WHAT THE “ELECTRIFY YOUR HOME" 
CAMPAIGN HAS ACCOMPLISHED. 


Preliminary Reports Secured from Various Parts of the 
Country Indicate Great Activity in Society’s 
Campaign. 


In spite of the fact that “Electrify Your Home,” 
the nation-wide house-wiring campaign launched by 
the Society for Electrical Development, Inc., was 
somewhat delayed in swinging into place in a numler 
of cities, the results thus far have proved surprising 
beyond the expectatibns of the Society and the indu-- 
try. As has been previously stated in the ELEctrica. 
REVIEW, it was felt that the campaign was opportune 
and necessary at this time because of the dearth ot 
building and improvements for the past two years. 
due to a labor shortage combined with the government 
restrictions on materials. The only possible objection 
that could be advanced against the campaign at this 
juncture was felt to be that of high prices for mate- 
rials and labor, and a probable decrease in the cost of 
both of these commodities later. Dut investigations 
by the Society brought to light the fact that instead of 
a lowering of prices there is much more likely to be 
increases. 

In consequence of this belief, a large part of the 
co-operative literature and advertising matter sent out 
was aimed to convince prospective house-wiring cus- 
tomers that they should make their improvements at 
once; that not only trade organizations in practically 
every industry, but also the Government was urging 
immediate activities along these lines. 

There can be no doubt that the literature sent out 
by the Society is producing good results. This has 
been proved in many of the communities to which it 
has been sent, and in the continued requests for addi- 
tional material from more than 475 cities in the 
United States. 


CAMPAIGN Is WIDESPREAD. 


Another interesting and encouraging feature ot 
the campaign is the fact that it is not limited to any 
one territory. Every section of the country is inter- 
ested and working hard for results. California. known 
as the state that has most nearly reached the satura- 
tion point in house wiring, has within its boundaries 
more than a dozen cities striving to hetter their already 
good records in this campaign. The one citv in the 
United States that has responded to the Society's ap- 
peal with a distinct and emphatic “No, there is no use. 
we cannot do a thing.” is in California. The town is 
Pasadena and further investigation reveals the reasan 
for this terse refusal to co-operate in the fact that 
every single housesiir the citv fot Pasadena is at this 
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time wired for electricity. This is indeed a record to 
envy and to emulate. At the same time the electrical 
representatives of Pasadena are not asleep, by any 
means. They are keeping up a steady pressure to sell 
more appliances, outlets and fixtures. 

Now speed across the continent and consider the 
“effete East.” House-wiring conditions are in a far 
more deplorable condition in the great cities like New 
York, Boston, Brooklyn and others of metropolitan 
tendencies than they. are in the far West. The 
ELECTRICAL Review has told what Brooklyn is do- 
ing, how the “greater city’s greatest borough” is 
prcgressing with its drive. Boston, too, has the lines 
laid for an active campaign. Philadelphia, in spite of 
the fact that full details of the co-operative plan be- 
tween central station and contractors have not yet 
heen settled upon, is making great strides through 
the individual efforts of certain progressive contrac- 
tors and dealers. J. F. Buchanan & Co. of that city 
have taken the lead in ordering campaign material 

from the Society. 


ACTIVITY IN MIDDLE WEST. 


Then there is the progressive Middle West, which 
has been and always can be counted upon to do its 
share. 
Cleveland has received added impetus during the 
‘“Electrify Your Home” movement. A notable fea- 
ture in this city is the fact that over 40 newspapers 
are being used for the campaign in Cleveland, 20 of 
which are of the foreign language press. There will 
be no abating of the Cleveland campaign until the 
percentage of unwired houses has been reduced so 
low that there is practically no room for further resi- 
dential wiring business. Chicago presents an inter- 
esting spectacle. J. G. Learned, of the Public Service 
Co. of Northern Illinois, has said “I will?” and has 
backed it up by an order for 12,000 sets of material 
which the company is using to fatten up its batting 
average. Mr. Learned will be remembered as one of 
the instigators of the “Sell More Outlets” movement, 
out of which sprang the Society's campaign to “Save- 
Byv-Wire.” Among other middle western cities work- 
ing hard to electrify the home is South Bend, Ind., 
which figures that there are some 7000 or 8000 houses 
that should be wired. Another group of communities 
where there is great activity centers about Vincennes, 
Ind. This work is being done by the Vincennes Light 
& Power Co., to whom large quantities of advertising 
material have been shipped. In the little town of 
Washington Courthouse, Ohio, there is the Signal 
Lamp Co., managed by H. E. Wilson. He declares 
that Washington Courthouse will show up sone of the 
Dig cities when it comes to house-wiring results 
Springfield and Toledo, Ohio, and some 27 other cities 
of that state are running “full speed ahead.” 

The campaign is limited in no way by the size of 
the cities. Big ones, middle-sized ones and little ones 
are all pitching in, regardless of population, and out 
to make a record. In Pennsylvania orders for mate- 
rial have been received from more than a score of 
towns, ranging from Pittsburgh and Philadelphia 
down the scale. The Banoma Electric Co. of Free- 
land, and E. C. Schmeltz, an active contractor of 
Kingston, are deserving of special mention as “hustlers 
extraordinary.” 

Towns that stand out from the mass for waging 
particularly strong and active campaigns are Buffalo, 
Elmira and Albany, N. Y.; Kokomo, Ind.: Jackson, 
Mich.; Worcester, Mass., and Chattanooga. Tenn. 
And in the Southwest and Middle West there is not a 
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state in which there are not at least two cities carry- 
ing on the “Electrify Your Home” drive. 

In the Northwest scores of the smaller towns of 
Minnesota and the Dakotas are going steadily and 
energetically after business. Many have expressed 
their intention of continuing the drive for an indef- 
inite period, regardless of the fact that the campaign 
is scheduled to come to an end on May 15. This can 
easily be managed, since the advertising matter, win- 
dow trims and other campaign material bear no date. 

And speaking of window trims, T. J. McManis, 
of the Edison Lamp Works, Harrison, N. J., who has 
just returned from an extensive trip in the Middle 
West, where he paid particular attention to the use of 
the Society’s window trim, reported that he saw it in 
nearly every city he visited. He also said that his 
company received orders for more trims than it could 
possibly supply. Considerably upwards of 5000 sets 
of these trims have been called for, which indicates 
that “Flectrify Your Home” will have its trial in 
practically every city, town and village of any conse- 
quence in America. 


SOME NOTES ON SHELLAC FOR ELEC- 
. TRICAL PURPOSES. 


By R. A. Lyons. 


Shellac is one of the most valuable varnishes in use 
about electrical shops. It has the advantage of being 
a splendid insulator, it dries very rapidly and it can 
be made almost any color desired. Shellac may be 
made by dissolving about 5 Ib. of shellac gum in 1 gal. 
of 96% proof alcohol. This composition gives a 
rather thick mixture, which is desirable for painting 
coils, for insulation and like services, but it is too 
thick to use as a varnish for which use it should be 
thinned. 

In buving shellac gum or resin, it is desirable to 
purchase a good grade. Frequently the shellac resin 
is adulterated with ordinary rosin, which is much 
cheaper and inferior in every way. The rosin adul- 
teration can frequently be detected by crushing the 
mixture; the odor and feel of the rosin will then be 
apparent. 

For coloring black any shellac varnish which 1s to 
be used in insulating, one of the well-known makes 
of black, air-drying, alcohol finishing varnishes should 
be used. It should be mixed into the clear shellac 
mixture to an extent that may be determined by ex- 
periment. Lamp black, which is a finely divided car- 
bon and hence a good conductor, should not be used 
in coloring shellac that is to be used for electrical 
purposes. 


SIMPLE METHOD OF PACKING OIL CAN. 


By Ben R. Browne. 


Packing an ordinary oil can in a tool bag is usually 
regarded as a rather difficult proposition if the oil is 
to be kept from running out of the spout. Many 
electricians wrap a little friction tape around the spout 
to prevent this but the tape often works or slips off. 
thers, rather than risk covering all the other articles 
in the bag with oil, empty the can before packing it. 

A simple way of avoiding this difficulty is to take 
off the spout and plug its large end with a small cork 
or any other available material. When the spout, thus 
sealed, is screwed back into the can there will not be 
any danger ot the oil running-eut. 
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Jobbers’ Publicity Campaign—Effective Electrical Merch- 
andising — Enterprising Shop Opened in Wilmington, Del. 


THE HOW AND WHY OF JOBBERS’ PUB- 


LICITY CAMPAIGN. 


Story of the Motives That Prompted Action and What 
It Is Desired to Accomplish. 


At the meeting of the Electrical Supply Jobbers’ 
Association, held at Hot Springs, Va., May 22-23, 
1918, a Publicity Committee was appointed to make 
an investigation of the means to be employed and the 
expense involved in conducting a campaign of .pub- 
licity, the purpose of which would be to set before 
the trade certain facts concerning the nature of the 
business, and the purpose and work of the Association. 

The publicity Committee, composed of A. M. 
Little, president of the Mohawk Electrical Supply Co., 
Svracuse, N. Y., chairman; F. R. Elliott, president of 
the Elliott-Lewis Electrical Co., Inc., Philadelphia, 
and F. D. Van Winkle, president of the Post-Glover 
Flectric Co., Cincinnati, Ohio, presented its report at 
the Cleveland, Ohio, meeting of the Association, Dec. 
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Diagram of Jobbers’ Publicity Campaign. 


9-11, 1918, and an appropriation of $12,000 was voted 
for the committee to continue its work. 

Subsequently, arrangements were made to lay out 
a plan which includes the use of advertisements in 
electrical journals, reprints of these advertisements 
for mailing by the members of the Association, book- 
lets describing the campaign for the use of members 
and members’ salesmen, booklets for distribution to 
the trade, a prize contest for the best essay on jobber 
distribution, from the central station and contractor- 
dealer standpoint, with suitable and generous com- 
pensation for the winner, conference and correspond- 
ence with the editors of the electrical journals and an 
exchange of experiences, ideas and suggestions with 
other associations in the industry and with other asso- 
ciations of jobbers. 

In connection with the use of the electrical jour- 
nals it was decided to spend approximately $8000 for 
advertising space out of the total of $12,000 available. 


The schedule includes a total of 108 pages of adver- 
tising in the papers selected, not less than 9 pages in 
any one month, as many as 13 pages in one month and 
including 6 double-page spreads. 

The publicity campaign began in the March issues 
of the publications selected and will be continued 
throughout the remainder of the present year. 


PURPOSE OF ADVERTISING. 


There has been some misapprehension regarding 
the purpose of the publicity campaign, especially with 
regard to the motives back of it in connection with 
the relations of the jobber in general to other elements 
in the industry. 

The publicity campaign is directed primarily to 
increase the use and consequently the sale of electrical 
apparatus and supplies. Anything that retards the 
rapid introduction and wide distribution of electrical 
goods holds back the industry. The business of the 
jobber’ has been evolved out of the necessities of both 
producer and buyer. On the part of the producer 
there is and has always been, since the electrical indus- 
try assumed national proportions, a need for means 
to speedily reach all points of possible demand and 
the assurance of business in such quantity as would 
stabilize production. On the part of the buyer there 
is and has always been a need for access to stocks near 
at hand in such combinations that no matter how 
numerous or how few his requirements might be from 
day to day, his wants might always be supplied at 
short notice and at low cost. 

In the great growth of the industry, the function 
of the jobber has never been displaced, and the trade 
channels which have been established through the 
necessities of the producer and buyer have never been 
diverted. While, on the one hand, the functioning of 
the jobber has contributed thus to the rapid develop- 
ment of the industry, this very development has, on 
the other hand, brought about manv problems of dis- 
tribution which have made this jobber function more 
and more a necessary factor, and constant studv of 
all of the elements entering into such distribution has 
been made to keep even the balance between economy 
and expediency. 


FUNCTION OF ASSOCIATION. 


The purpose of the Electrical Supply Jobbers’ 
Association is to study through associated efforts the 
factors underlying the most intelligent methods of 
doing business, and to make available for the indi- 
vidual the lessons taught by the aggregate experience 
of all of its members. The statistics which the various 
committees of the Association are gathering are an- 
alyzed and business methods so adjusted to keep pace 
with the development of the electrical industry and 
the consequent increasing demand for jobber rep- 
resentation, 

This being the purpose of the Association, the pur- 
pose cf the publicity campaign is to reveal to the trade 
definite information along these lines, so that every 
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element interested, from producer to ultimate con- 
sumer, may understand clearly the advantages that all 
derive from a consistent adherence to a policy of 
jobber distribution. 

In carrying out the publicity campaign no effort 
is intended to usurp the function of other elements in 
the industry, nor to divert to the jobber any recogni- 
tion other than that which a fair and honest evaluation 
of his services inspires. In the benefits that may 
accrue all elements in the industry—non-members as 
Well as members of the Assoctation—will participate. 


EFFECTIVE METHODS OF ADVERTISING 
ELECTRICAL MERCHANDISE. 


Timely Window Displays and Original Advertising Which 
Promotes Use of Electrical Conveniences. 


By W. B. Srtoppap. 


Electrical contractor-dealers are overlooking one 
of their greatest possibilities in failing to properly 
advertise and display electric merchandise for use in 
the home. By calling the attention of the public to the 
convenience of these household helps a desire is im- 
planted to possess them, and in many instances people 
who had previously given little thought to wiring their 
homes for electricity are induced to do so when they 
are convinced that electricity is not only the most con- 
venient. but the most economical force to employ in 
eliminating household drudgery. The following are 
several methods which have proven very effective in 
obtaining this publicity. 

This is the season of the year when the housekeeper 
is getting ready to do her spring sewing, and anything 
that will assist her in accomplishing it in the shortest 
possible time and with the least amount of effort, will 
be especially attractive now. With this thought in 
mind the New Orleans Gas & Electric Co. of New 
Orleans, La., fitted up a pleasant room, floored with 
a green rug, and walls of grey, with a border of flocks 
of blue birds across the top in one of its display 
windows. Curtains of floral cretonne were draped in 
the background. On a pedestal in the center was a 
motor-driven sewing machine, with a card: “Put your 
foot on the pedal and see how easy it runs.” A stand 
held a potted plant and on a lower pedestal another 
machine bore the card: “Pedaling is Fatiguing— 
Doctors recommend Electric Sewing Machines.” Down 
in front were several electric motors and between them 
a card: “How to overcome the H. C. L.—Do your 
own sewing at home with an Electric Sewing Ma- 
chine.” 

The use of electrical appliances to give relief from 
pain and to assist in emergencies, has, for the most 
part been overlooked by the electric dealers, and yet 
there is a source of much profit in them if properly 
advertised. The Houston Lighting & Power Co., of 
Houston, Tex., recently found this to be the case, judg- 
ing from the number sold through their catchy display 
of medico-electrical appliances. Realizing that the 
merchandise would of itself attract but little attention, 
they first arrested the gaze by their brilliant back- 
ground, formed of water falls of twisted red and green 
crepe paper. It was floored with green crepe paper 
and had three mounds of the same material bound 
with bands of red ribbon. On the highest mound in 
the center was a boxed electric heating pad, with a 
card: “Electric Warming Pad—Stays Warm—Never 
Gets Too Hot.” On the floor was another box, from 
which the electric pad had apparently tumbled out, 
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and here was another card: “Just the steady heat for 
neuralgia, neuritis, toothache or rheumatism—Try It.” 
On other pedestals were shown electric percolators 
while down on the floor were irons, toasters, chafing 
dishes and several more of the electric warming pads. 
Life alwavs attracts more attention than anything 
else, and a man or woman in a show window, no mat- 
ter what he is doing, will always draw a crowd. The 
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National Electrical Supply Co., Washington, D. C., 
recently used curiosity to good advantage by placing - 
in their window a big blackboard, on which an artist 
was drawing with crayon outline figures of a woman 
shaking a rug, beating it, sweeping the floor, picking 
up threads from the carpet and sweeping down the 
walls. At one end of the window was the model of a 
young woman with an electric vacuum cleaner. The 
crowd watched the man eagerly as he drew one figure 
after another on the board. After he had completed 
the five he took up a large card, and set it against the 
model of the woman with the vacuum cleaner, and 
then the crowd saw the force of his arguments: 


Does THE Work oF Five WOMEN IN ONE-FIFTH THE TIME. 


—And when the day’s work is done the five women will 
be fagged out, while you, with an electric suction sweeper, 
will not feel the least bit wearied. Another thing, the vacuum 
cleaner would have every particle of dust safely stored away 
in the container, while that which was “swept up” by the 
other five women would be floating about everywhere. 


He then erased the figures he had drawn, and drew 


Attractive Display of Medicoelectrical Appliances by Houston 
(Tex.) Company. 
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several more of women beating and sweeping a rug. 
When these were finished he pointed to a fine rug 
which lay across a footstool, with a vacuum cleaner 
on top, and showed another card: 

THE Evectric Beatinc BRUSH. 


The electric cleaner has a patented beating-sweeping 
brush. Your rugs receive over a thousand gentle shakings 
a minute. In that way all buried grit is vibrated out. o 
clinging dirt is left behind. Suction dustlessly carries away 
the dislodged dirt—making it unnecessary for you to wear a 
“dust mask” when housecleaning. 

Ask for demonstration in your own home; and for 
prices and terms. 


Une day of this practical and novel demonstration ` 


gave more publicity to the value of the electric suction 
cleaner than a month's stereotyped advertising. 

However, there is little excuse for stereotyped ad- 
vertising when by merely reading the daily papers the 
dealer can get hints for an ad. with a punch that will 
go home. An excellent example of such timely adver- 
tising was that of the Pacific Gas & Electric Co., Red- 
wood City, Cal., which took advantage of a series of 
burglaries that had recently been perpetrated in that 
city very effectively in the following manner: 
BvercLAaRs WiLL Not Visit Homes WHERE ELECTRIC LIGHTS 

ARE NUMEROUS AND BURNING. 

Recently the home of a prominent resident of a nearby 
city was burglarized three times within a short space of time. 
The burglar was arrested and the owner determined to learn, 
if possible, what prompted this unusual series of robberies. 

“It was the only house on the street that was dark,” 
said the burglar. “Take a tip from me. If you don't want 
burglars, keep some lights burning at night.” 

New wiring devices make it possible to flash on every 
light in your house and garage from a switch beside your 
bed. What better burglar insurance and protection can you 
carry? When you go to the garage at night you can press 
a switch in the house and all the garage lights go on. When 
you return later with your car, press a switch in the garage, 
and the lights in the house flash on. Simple isn't it. Ask 
us more about it. 

In many cities a number of the leading firms have 
co-operated to advertise the town by means of a Dollar 
Day, at which time each firm has some leader in the 
way of merchandise that sells at one dollar. While 
of course a firm profits by this concentrated advertis- 
ing, there is no reason why any merchant should not 
have a Dollar Day of his own, in order to call the 
attention of the public to his own particular line. This 
was the idea of the Nashville Railway & Light Co., 
Nashville. Tenn., who in order to introduce their line 
óf electric merchandise had a sale for two days during 
which they advertised a “$1 two-way plug free.” To 
each purchaser of an electric heating or cooking ap- 
phance on those days the company gave one of its 
two-way plugs free. Of course the sale was played up 
through the columns of the local newspapers, and with 
a good display of electric merchandise and two-way 
plugs in the window, the company received a great 
deal of valuable publicity. 


ENTERPRISING DEALER RE-ESTABLISHES 
AFTER MILITARY SERVICE. 


Grossman Electric Opens Store in Wilmington, Del.— 
Formerly Located in Philadelphia and Allentown. 


After suspending its business in Philadelphia and 
Allentown, Pa., Nov. 1, 1917, due to the fact that its 
entire force entered military service, the Grossman 
Flectric Co. has opened an electric shop and contract- 
ing business at 221 West Seventh street, Wilmington, 
Del. From a humble beginning in 1908 this firm had 
byv perseverance and hard work established an enviable 
reputation for efficiency, service and the quality of its 
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work and merchandise which it will endeavor to re- 
establish and maintain in the new location. 

In a small folder called the Grossman Electric 
Illuminator the company announces its opening and 
thanks the people of Wilmington for the welcome 
which was received from them. The method and 
principles which it intends to employ in its relation to 
its customers are also clearly explained. It is pointed 
out that the company has been established in Wil- 
mington as a permanent institution to give its cus- 
tomers the best possible electric service. For this 
reason the quality and promptness of service are 
considered of prime importance, and promises once 
made will be carefully fulfilled. While the company 
is fully prepared and equipped to undertake any large 
jobs, its customers are requested to call upon it for 
even the smallest repairs. 

Following the announcement the article calls atten- 
tion to the convenience and economy of the bell-ring- 
ing transformer dħd the value of installing lights in 
dark closets, attics, stairways, etc. 
~~ 
USE OF ELECTRIC POWER BOOSTED BY 

TOOL MANUFACTURER. 


J. W. Wocley, of Oshkosh Manufacturing Co., Points Out 
Valfe and Increasing Use of Electric Power in 
Construction. 


“It has been no surprise to me to find electric 
power becoming a big factor in concrete and other 
construction work,” recently remarked J. W. Wooley. 
sales manager of the Oshkosh Manufacturing Co., of 
Oshkosh, Wis., well known manufacturer of electrical. 
concrete and other construction tools. “Several vears 
ago our engineers began experiments with electric 
power for construction tools. The early electrically 
equipped machines were watched carefully and 
changes were made as developments pointed to their 
advisability. We expected onlv a slow increase in the 
demand for these electrically driven machines but 
orders came in so fast that we were forced to extraor- 
dinary measures to make prompt deliveries. 

“Flectricity rapidly is proving its unquestionable 
night to its position as the most convenient and de- 
pendable power yet developed. Construction work is 
no exception to electricity’s other accomplishments. 
Notice the next construction job you pass and you 
are likely to find silent, efficient electric motors driving 
concrete mixers or back fillers, operating a hoist or 
performing other duties that formerly were allotted. 
as a matter of course, to steam or gasoline engines. 

“There are few power demands in this electrical 
age for which current is not easily available. And 
when electricity can be used the advantages are 
decided. When an electric motor is put on the job it 
gets right down to business. One simple connection 
is made and thereafter everybody on the job forgets 
the question of power. That's a burden that is loaded 
on the broad shoulders of some big, thoroughly re- 
sponsible public service corporation instead of on one 
of your own men. 

“The question of a licensed or union engineer is 
also eliminated, because the electric power practically 
runs itself. On many of the machines we make elec- 
tric power 1s now optional and you would be surprised 
to know how many of them go out equipped that wav. 
We of the Oshkosh Manufacturing Co. are enthusi- 
astic on electric power.” concluded Mr. Wooley. “Our 
whole plant ts electrically driven and we are con- 
stantly looking for new uses for electricity.” 
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Convenient Commutator Slotting Device—Electric Cook- 
ing Devices—Motor-Generator Sets for Mine Substations 


The Aurand Commutator Slotter 
for Undercutting Mica. 


The troublesome effects of high mica 
in commutators are so well known 
that comment in that direction seems 
unnecessary here. The great value, 
however, of undercutting the mica 
and keeping it undercut is not quite 
so well established. Leading engi- 
neers and electricians have been un- 
dercutting their commutators for sev- 
eral years until at present the practice 
has become quite general throughout 
the country.. In fact, the large manu- 
tacturers are now undercutting their 
new machines before putting them on 
the market. The practice of under- 
cutting would likely have become uni- 
versal before this had some easy 
method been devised for ridding 
commutators of this unnecessary “ap- 
pendix.” 

The old method of “scratching” or 
“digging” the mica out with a hand- 
u:ade tool is slow, tedious and ex- 
«pensive, especially if the loss of ma- 


has over its competitors is that it op- 
erates “end-wise” or that its longi- 
tudinal section is approximately paral- 
lel with the commutator bars. This is 
why most commutators can be “cut 
as they stand.” 

The gear reduction allows the saw 
to be run at a speed most suited for 
obtaining the best results, both as to 
quality of work done and as to the 
life of the saw. 

The importance of obtaining the 
proper saw for work to be done 
should not be underestimated. The 
thickness of the saw of course de- 
pends upon the thickness of the mica 
to be cut, and usually varies on dif- 
ferent machines from .018 to .035 in. 
A saw .023-in. thick is the one gen- 
erally used. A large number of ex- 
periments with saws of different 
gauges and having different shaped 
teeth indicate that the saw furnished 
is superior to all others, although 
standard saws can be used if desired. 
To obtain the best results, care 
should be exercised in selecting the 


Fig. 1.—Close-up View of Aurand Commutator Slotter, Showing Compact Light Tool, 
Saw and Guide. 


chine hours counts for anything. 
The other alternative of removing the 
brush-holders, brackets, end shields 
and in many cases of lifting the arma- 
ture from the machine in order to be 
able to use any of the power-driven 
machines heretofore on the market 
is expensive, slow and more or less 
unsatisfactory. With the Aurand 
slotter the work is made easy, all ob- 
stacles are overcome, machines can 
be undercut rapidly, and therefore 
cheaply, and the quality of the work 
done is the best possible. 

The Aurand slotter is a hand-oper- 
ated and power-driven machine and 
has been designed primarily for the 
purpose of undercutting commutators 
without first having to remove them 
from their operating positions, and 
in most cases without disturbing the 
brushes, brush holder rigging or end 
shields. 

The main parts of this machine 
consist of a 1%4-in. circular saw keyed 
to a hollow mandrel carrying a worm 
gear; a hollow handle which contains 
a steel shaft and small motor, and a 
thin metal guide which slides in the 
slot immediately behind the saw. The 
machine is provided with adjustments 
which make it serviceable for any 
size commutator and allow slotting 


at various depths. The machine, com- ° 


plete, weighs only 10 Ib. 
The great advantage this machine 


proper saws for each particular job, 
as a saw having a thickness greater 
than the thickness of the mica to be 
cut removes the copper from the 
walls of the commutator bars, slows 
up the work. A saw too thin would 
leave a part of the mica in the slot 
which obviously 1s undesirable, as all 
mica should be removed from the top 


Fig. 2.—Aurand Commutator Siotter 
in Use on Commutator. 


of the slot to insure the best results. 
The selection of saws, however, is an 
easy matter, as saws of variousethick-. 
ness are furnished with each machine. 
The standard machine is designed to 
use saws which undercut most all 
commutators to the desired depth, 
thickness and length. There may, 
however, be a few “out of the ordi- 
nary” types which will require special 
sized saws in order to undercut them 
properly, which the manufacturer 
supplies. 

The Aurand slotter is for universal 
service; inexperienced but careful me- 
chanics can learn to operate it with 
ease. 

Undercutting commutator mica is 
now known to improve commutation, 
increase commutator and brush life 
and reduce the amount of supervision 
and maintenance of equipment. The 
Aurand slotter undercuts the mica 
without destroying the hard, smooth 
surface of the commutator, upon 
which life and efficient operation so 
largely depend. The device permits 
one man to do quicker work than 
several men with other methods, and 
a better job is done. 

The Aurand commutator slotter 
has been placed on the market by 
- H. Green & Co., Monadnock 
Block, Chicago, who is sole agent for 
the device. 


New Motor-Generator Set For 
Mine Substation. 


There are periods during the day 
when the electrical load of a coal mine 
is very light, and then in an instant the 
demand for power may jump to several 
times the average. Such conditions 
occur with the starting or stopping of 
hoists and locomotives, and demand 
extra-zgood peak-load performance of 
the generating apparatus. This is espe- 
cially true as regards synchronous mo- 
tor-generator sets, for the generators. 
are denied the relief afforded by the 
fall in speed of an engine-driven set, 
since they run at unvarying speed. 

A new synchronous motor-geéherator 
set, which embodies the continuous 
power-factor correction common to 
such sets with very high overload and 
peak capacity, has recently been put on 
the market by the Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. It consists of a type G three- 
phase 60-cycle synchronous motor driv- 
ing a type SK 150-kw., 275-volt com- 
pound generator. The machine has 
three bearings, the pedestals and field 
frames being mounted on a common 
hedplate. The full-load rating is based 
on continuous capacity with 35° C. rise 
on the generator, 45° C. on motor arma- 
ture and 50° C. rise on motor field with 
80% power-factor. After a two hours’ 
run at 50% overload, the generator tem- 
perature rise will not exceed 55° C. and 
the motor) 59°_C.(-On test, commuta- 
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tion was satisfactory at 250% load. The 
compound field is adjusted to give 10% 
increase in voltage from no load to full 
load. 

In addition to commutating poles of 
the generator, there 1s a compensating 
winding placed in slots in the faces of 


Westinghouse 150-kw. Synchronous Motor-Generator Set 
for Mine Substations. 


the main poles. This considerably im- 
proves the efficiency and gives ex- 
tremely good commutating characteris- 
tics. This winding consists of but one 
continuous coil per pole. Each coil is 
form-wound to exact dimensions, and is 
put into open slots in the pole faces 
where it is held by wedges. This con- 
struction gives one joint per pole in- 
stead of two joints per conductor, as 
has been the custom in the past, where 
jumpers were used between bars. No 


difficulty is found in removing and re- ` 


placing coils. 
The motor is a six-pole revolving- 
field machine, provided with squirrel- 
cage damper winding in the pole faces. 
This permits of starting the set from 
the alternating-current side and also in- 
sures its stability under sudden varia- 
tion of load. The field may be over- 
excited to draw leading reactive cur- 
rent from the line, thus compensating 
for the lagging current of induction 
motors. This helps the voltage regu- 
lation, especially where a long trans- 
mission line is used. A voltage regu- 
lator may be employed, which will hold 
the alternating voltage constant within 
the range of the set. 
The performance of this set is as 
follows, as determined after exhaustive 
sets of the apparatus: 
Load...... % 17 1% 
Efficiency. 81.4% 85% 86.5% &&% 


Electric Frying Kettles and Com- 
bination Griddle and Baker. 


To its line of electric ranges and 
other cooking apparatus for hotels, 
clubs, institutions and large residences 
the Duparquet, Huot & Moneuse Co., 
108-114 West 22nd street, New York 
City, has added the appliances illus- 
trated herewith. These devices are de- 
signed to meet the ideas of the most ex- 
perienced and exacting French chefs. 

This company has long specialized on 
the design and manufacture of cooking 
apparatus and kitchen appliances to suit 
the requirements found necessary or ad- 
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vantageous by many of the foremost 
chefs of the world. During recent years 
many of these chefs have become warm 
admirers of electrical cooking and their 
ideas on what should be incorporated 
in electric ranges, ovens, etc., have there- 
fore been regarded very highly by the 


company in designing its electrical appli- 
ances. 

These electric fry kettles are used for 
French fry potatoes, croquettes, crullers, 
doughnuts, fish balls and such food as 
is best cooked in deep fat or oil. They 
are constructed of heavy polished cold- 
rolled steel and are insulated on the 
bottom. A three-heat switch for 110 
volts or a one-heat switch for 220 volts 
is sent with the kettles, which should be 
mounted on the side wall as it is not 
advisable to attach them to the fixture. 
The kettle is equipped with a wire 
drainer basket and holder, as shown in 
the illustration. These kettles are made 
in four sizes, the smallest being 14 by 


Electric Frying Kettle With Wire Basket 
Raised to Draining Position. 


7 in. and taking 562 and 2250 watts at 
the lowest and highest heat, while the 
largest 1s 24 by 10 in. in size and takes 
1125 to 4500 watts. 

Some of the frying kettles are made 
up with long legs, so that they may be 
placed directly on the floor and thus 
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avoid tiresome stooping hy the chef. 

In the second illustration 1s shown a 
combination fixture that can be used for 
making griddle cakes, toasting bread 
and baking waffle cakes. It is con- 
structed throughout of heavy wrought 
steel, bound and braced with polished 


Generator Field Unit Complete, Showing 
Pole-Face Compensating Winding. 


steel trimmings mounted on an angle- 
iron frame with undershelf. The grid- 
dle top is 27 in. long and 16 in. wide. 
made from 5/16-in. polished steel, heated 
by the same units that heat the waffle 
irons and can be used separately or in 
connection with any of the other two 
operations. 

The toasting or baking compartment 
is 23 in. wide and 13 in. deep inside; 
heat is supplied by both top and bottom 
electric units, separately controlled by 
three-heat switches. Bread is toasted 
on both sides at the same time, saving 
considerable time over other methods. 
Three waffle irons, each containing two 
cakes 3% by 4% in., slide in on an angle- 
iron frame, which is removed when the 
fixture is used for toasting. Three 
bread-toasting frames are furnished for 
this purpose. A removable drip pan is 
furnished for cleaning, etc. The total 


connected load of this appliance is 5 kw. 


$< 
Se ee oo 


e 
Combined Electric Griddie, Toaster ans 
Waffle. Baker. 


’ 
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Trade Activities 


A a OTS LEST 


Ilg Electric Ventilating Conducts Course in “Modern Pro- 
duction Methods” —Booth-Hall Removes Offices—Catalogs 


Leigh Hunt announces the forma- 


tion of a new organization, the Leigh 
Hunt Co., at Kansas City, Mo., to 
succeed the Hunt Engineering Co. 
The new company has opened offices 
in the Reliance building and will en- 
gage in general engineering and con- 
tracting. 


Harvey Hubbell, Inc., Bridgeport, 
Conn., is distributing perforated Bul- 
letins 16-9 and 16-7 for insertion in 
Catalog No. 16. The first of these 
bulletins deals with the Hubbell com- 
position attachment plug for small 
motors and heavy-duty polarized at- 
tachment plug. The second bulletin 
lists various Hubbell toggle battery 
switches, automobile switches, etc. 


Coyne Trade and Engineering 
Schools, Chicago, is desirous of re- 
ceiving manufacturer’s and jobber’s 
catalogs of electrical goods as well as 
samples of all kinds. This institution is 
said to have a splendid course in elec- 
tricity, having developed successful 
electricians for the past 20 years. A 
large illustrated catalog, which de- 
scribes the various courses, will be 
sent to interested parties who address 
the Coyne Trade and Engineering 
Schools, 45 East Illinois street. 


Bussman Manufacturing Co., St. 
Louis, Mo., is distributing a booklet 
on fuses, describing all types for elec- 
tric circuits: The bulletin contains 
some interesting facts relating to 
“fuse-ology,” clearly explaining the 
use and abuses of fuse protection. It 
is a well established fact that millions 
are lost in property and many lives 
sacrificed through ignorance of fuses 
and their proper use in electrical cir- 
cuits. This loss, it is stated, can be 
materially decreased by the use of re- 
liable fuses, whose cost is insignificant 
compared to the value of the electrical 
equipment which they protect. An- 
other section of the booklet treats 
with the various types of Buss fuses, 
fuse wire and strip. 


Vulcan Soot Cleaner Co., Du Bois, 
” Pa., has just published: a new bulle- 
tin on “Soot Cleaners for Return Tu- 
bular Boilers,” describing the Model 
“M,” front end type, and Model “R,” 
rear end type, soot cleaners. The bul- 
letin states that since 1906 approxi- 
mately two million horsepower of re- 
turn tubular and Scotch marine boil- 
ers of many different types were 
equipped with these two cleaners. It 
shows how the cleaner is installed in 
settings of typical construction, and 
gives the results of tests conducted 
by the Engineering Department of 
the University of Illinois, and by the 
Iowa Soldiers’ Home, at Marshall- 
town, Iowa. All engineers who are 
anxious to save coal, who operate tu- 
bular boilers, and who are troubled 
with soot in their boilers, should have 
a copy of this bulletin. 


The Okonite Co. announces the re- 
moval of its executive offices from 
New York to Passaic, N. J., where 
the factory of the company is located. 


Allis-Chalmers Manufacturing Co.’s 
Seattle office has sold to the Pacific 
Coast Coal Co., L. C. Smith building, 
three multi-stage pumping units, each 
to deliver 500 gal. a minute against 
a 600-ft. head, and to be direct con- 
nected with a 150-hp. Allis-Chalmers 
motor. 


Peerless Light Co., 813 West Adams 
street, Chicago, is putting on the mar- 
ket an adjustable lamp cluster espe- 
cially suited for portable floor or 
table lamps which makes it portable 
to use any form of ornamental shade 
to good advantage. Descriptive bul- 
letin No. 605 dealing with this device 
will be sent to any dealers interested. 


Booth - Hall Co., designer and 
builder of electric furnaces, an- 
nounces the removal of its executive 
and sales offices to Rooms 1007-1008 
Hearst building, 326 West Madison 
street, Chicago. This change was 
necessitated by new arrangements 
made in connection with the manufac- 
ture of its electric furnace equip- 
ment. Increased facilities for turn- 
ing out standardized furnace equip- 
ment have been provided with a large 
manufacturing company located in 
Chicago. 


American Steam Conveyor Corp., 
Chicago, has just issued another help- 
ful booklet entitled, “Reducing Ash 
Disposal Costs.” Of special interest 
to engineers and power plant execu- 
tives will be the diagram and descrip- 
tion of an American steam ash con- 
veyor that saved over three dollars a 
day in ash handling and in the course 
of 18 months paid for itself. The 
experience of a number of other users 
of this conveyor in securing ash dis- 
posal economies are described. Dia- 
grams and photographs of actual in- 
stallations are used to enliven the 
booklet, and give it a touch of human 
interest. A copy of this booklet will 
be sent free to all who are interested 
in the subject of ash handling econ- 
omies. 


Westinghouse Electric & Manufac- 


turing Co., East Pittsburgh, Pa., 1s 


distributing a number of pieces of lit- 
erature dealing with several of its 
products. One of these publications, 
1532-E, deals with Westinghouse auto- 
motive electric equipment for auto- 
mobiles, airplanes, trucks, motor boats, 
tractors, locomotives, etc. An illus- 
trated description of this equipment 
is given, accompanying which are 
diagrams, which show typical per- 
formance of the starting motor, typical 
connections, dimensions of starting 
motors, generators and switches. Leaf- 
let 2500 is devoted to diagrams of out- 
line dimensions of Type F-2 oil circuit- 


breaker with special mounting. An- 
other leaflet has for its subject West- 
inghouse No. 567-A-1 railway motor, 
designed for high speed moderate ton- 
nage similar to the fast freights on 
the steam road. Each and every part 
entering into the construction of this 
motor is described in detail. Accom- 
panying the text are numerous illus- 
trations, showing the operating char- 
acteristics, constructional details, etc. 
A fourth publication is entitled 
“Westinghouse Railway Engineering 
Data,” dealing with the selection and 
application of car equipments. 


Electric Furnace Construction Co., 
Finance building, Philadelphia, Pa., 
reports a repeat order from the Ford 
Motor Co. for a Greaves-Etchells 
electric furnace installation. The in- 
itial furnace was installed last year 
and it is reported that it has given 
extremely good results. In England 
further orders have been secured for 
furnaces from Woodward, Gatty, 
Saunt & Co., Ltd., Birmingham; and 
G. & J. Weir, of Glasgow. 


Ilg Electric Trains Foremen for 
Better Production.—With a view to 
improving production conditions in 
its plant by developing the super- 
vising abilities of its foremen, the Ilg 
Electric Ventilating Co., Chicago, 
manufacturer of ventilators, fans, 
etc., has installed a course of train- 
ing in “Modern Production Methods.” 
A study group of foremen has been 
organized by R. A. Ilg. John E. 
Calder, mechanical engineer, is di- 
rector of the course for the Busi- 
ness Training Corp, New York, 
which is conducting the work. The 
course will take two or three months 
and the study will be based on six 
text books, quiz questions, lecture 
conferences and practical problems. 
The object of the course is to train 
the foremen in the principles of eff- 
cient production and of handling 
labor. Some of the subjects covered 
in the course include plant layout 
and processes; organization; pur- 
chasing, storing and handling mate- 
rials and cost-finding and elements 
of accounting. These are designed 
to widen the viewpoint of the men 
and improve co-operation between 
departments. Special emphasis is 
laid on methods jf handiing em- 
ployes, including hiring and discharg- 
ing; encouraging of employe devel- 
opment; safety and sanitation; wage 
systems and their application; qual- 
ities necessary for leadership and how 
to develop them. In this way, ac- 
cording, to R. A. Ilg, the company 
hopes to assure harmonious rela- 
tions with employes. The course, 
which is interestingly presented and 
very practical, has been received en- 
thusiastically by the foremen, re- 
ports Mr. Ilg. 
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EASTERN STATES. 


Manchester, Vt.—Equinox Spring 
Co. is understood to be planning for 
the installation of a quantity of new 
machinery and equipment at its plant 
to provide for an increase in the pres- 
ent capacity. The new apparatus will 
be operated in individual motor drive 
wherever possible. It is said that the 
additional electrical energy required 
will be furnished by the’ Colonial 
Power & Light Co., Springtield. 


Rutland, Vt—Temple Brothers 
Marble Co. has completed the pur- 
chases of equipment for the changing 
of its entire plant from steam to elec- 
tric drive, including compressor 
motor and motors for polishing ma- 
chinery. Approximately 45 hp. will 
be required by the installation, con- 
tract for which has been awarded to 
ae Rutland Railway, Light & Power 

Oo. 


Rutland, Vt.—Mahar Brothers, op- 
erating at Fair Haven, near Rutland, 
are making rapid progress in the con- 
struction of a mill to be used for the 
production of granulated slate. The 
new plant will be electrically oper- 
ated throughout with individual mo- 
tor drive wherever possible. It is 
understood that the installation will 
require about 225 hp. Arrangements 
are being made with the Western 
Vermont Power & Light Co. for fur- 
nishing the additional electric service. 


Springfield, Vt.—Colonial Power & 
Light Co. has been granted permis- 
sion by the Vermont Public Service 
Commission to increase its rates for 
supplying electric energy for street- 
lighting purposes to Manchester, Vt., 
retroactive to August 15, 1918. The 
increase approximates 14%. 


Lee, Mass.—Clark-Aiken Co. has 
recently had plans prepared for the 
construction of a one-story boiler 
plant at its local properties. The 
structure will be about 20x30 ft. 


Binghamton, N. Y.—Crandall-Stone 
division of the Brewer-Titchener 
Corp. has recently arranged for the 
installation of a new 160-kw. oven 
at its local plant, to be used in con- 
nection with its enameling operations. 
Contract has been awarded to the 
Binghamton Light. Heat & Power 
Co. for furnishing the additional elec- 
tric energy required by the installa- 
tion. 


Brooklyn, N. Y.—Julius Kayser & 
Co., 45 East 17th street, New York, 
is making rapid progress in the con- 
struction of the large power house 
at its works on Classon avenue, 
Brooklyn, the structure being esti- 
mated to cost $100,000. E. L. Fleish- 
er & Co., 31 Union Square, New York, 
are engineers for the company. 


Long Island City, N. Y.—Consider- 
able new electric equipment will be 


required in connection with the con- 
struction of two five-story factory 
buildings by the Midwood Building 
Co., of Brooklyn, at an estimated cost 
of about $200,000, to be located at 
Long Island City. Tbe structures 
will be occupied under lease by the 
Repetti Co., 514 West 30th street, 
New York, manufacturer of confec- 
tionery. 


Medina, N. Y.—Heinz Co., Pitts- 
burgh, Pa., has completed plans for 
the erection of a large new addition 
to its local plant. In connection with 
the proposed factory, considerable 
new electrical equipment and mechan- 
ical apparatus will be required. 


New York, N. Y.—Mutual Electric 
Protective Association, of New York, 
has been merged with the Holmes 
Electric Protective Co., 26 Cortland 
Street. 


New York, N. Y.—Notice has been 
filed with the secretary of state of 
a merger of the North Shore Elec- 
tric Light & Power Co., operating 
in Suffolk county, with the Long Is- 
land Lighting Co., 50 Church street. 


Cape May, N. J.—Bureau of Yards 
and Docks, Navy Department, has 
taken bids for the construction of the 
proposed cold storage building at its 
local properties, estimated to cost 
$50,000. In connection with this work 
considerable electrical equipment will 
be required. 


Dover N. J.—The new plant of the 
New Jersey Power & Light Co., 
placed into operation recently, has 
been showing remarkable efficiency, 
a total of 1,207,800 kw-hr. being gen- 
erated, with the employment of about 
seventeen men, as compared with the 
generation of 800.000 kw-hr. per 
month and the employment of twenty- 
four men at the plant formerly op- 
erated at Boonton. The company is 
making rapid progress in the exten- 
sion of its power lines to the property 
of the Rock Ridge Corp., located 
about one and one-half miles north 
of Denville, N. J. 


Nutley, N. J—The town commis- 
sioners are understood to be in favor 
of the movement to provide for the 
installation of a new lighting system 
throughout the municipal park. 


Huntington, Pa—Juniata College 
hoard of trustees are having prelim- 
inary plans prepared for the construc- 
tion of a one-story power plant at 
the institution. The structure is es- 
timated to cost about $25,000. G. 
Edwin Brumbaugh, Real Estate Trust 
building, Philadelphia, is architect. 


Philadelphia, Pa.—Blumenthal 
Brothers, Margaret and James streets, 
are making rapid progress in the con- 
struction of the two-story boiler 
plant addition, about 35x35 ft., located 
at Margaret and Tacony streets. The 
structure will cost $10,000, and is ex- 


pected to be completed at an early 
date. 


Philadelphia, Pa—Bala & Merion 
Electric Co. has been awarded a con- 
tract for furnishing electric energy 
for street lighting purposes for a pe- 
riod of five years by the townshins of 
Lower Merion, Montgomery county. 
and Narberth. 


Pittsburgh, Pa.—Rapid progress is 
being made by the Pennsylvania 
Lines West, Pennsylvania Station. on 
the construction of one-story and 
basement pumping buildings at Rush 
Run and Wellsville, Ohio. The Foun- 
dation Co., 1324 Fulton building, Pitts- 
burgh, is the contractor. 


Pittsburgh, Pa.—Monongahela Val- 
ley Traction Co. has been granted per- 
mission by the-U. S. Engineering De- 
partment to construct a new high- 
tension transmission line over the 
reese river, near Hoult, W. 

a. 


Reading, Pa— Metropolitan Edison 
Co. reports having connected a new 
200-kw. motor generator set with its 
service, this being additional load for 
the Carpenter Steel Co., already a 
very large consumer of electricity 
generated by the Metropolitan Edi- 
son Co. 


Sayre, Pa—Contract has been 
awarded to the Sayre Electric 
Co. by the Waverly Condensed 


Milk Co. for furnishing power for the 
operation of new evaporating equip- 
ment recently installed at its plant 
to increase the present capacity. 


Chester, S. C.—In connection with 
the proposed installation of a new 
55-pair cable by the Western Union 
Telephone Co., a quantity of other 
equipment will be installed, including 
switchboard of 130 wires, automatic 
repeating apparatus, new storage bat- 
tery plant, motor generators, etc. W. 
A. Wentz is manager. 


Millville, W. Va—Northern Vir- 
ginia Power Co. has awarded a con- 
tract to the Consolidated Engineering 
Co., Calvert building, Baltimore. Md., 
for the construction of a new addition 
to its electric plant, to provide for 
increased capacity. 


Welch, W. Va—Welch Armature 
Co., which recently increased its can- 
ital from $5,000 to $25,000 is under- 
stood to be planning for the erection 
of a new three-story brick plant. to 
provide for increased capacity. 

Wheeling, W. Va.—West Virginia 
Traction & Electric Co. has recently 
completed the installation of new 
coal handling equipment in its Mor- 
gantown power house to facilitate 
operations. The company has com- 
pleted arrangements with the Elkins 
Coal & Coke Co. for furnishing addi- 
tional electric power for operation. 


Hendersonville, N. C.—Blue Ridce 
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Power Co. is understood to be arrang- 
ing plans for the construction of a 
new local hydroelectric plant pro- 
vided with steam power installation 
for emergency operation. In con- 
nection with the work, the plans in- 
clude a new dam with a 300-ft. fall, 
the construction of a railroad bridge, 
and other work, the project being 
estimated to cost in excess of $750,- 
000. John A. Law, Spartanburg, is 
secretary. 


Spartanburg, S. C.—The city has 
awarded a contract to the South Car- 
olina Light & Railways Co. for the 
installation of a new “white way” 
type electric street-lighting system on 
Main, South Liberty and a number 
of other streets. John F. Floyd is 
mayor. 


Lumber City, Ga—A municipal 
electric light plant will be established. 
Address C. J. DeLeach, chairman. 


Reidsville, Ga.—At a meeting of 
the city council held recently a con- 
tract was let to the B. McCrary Co., 
of Atlanta. 


Uvalda, Ga.—An election will be 
held to decide the question of issu- 
ing municipal bonds for establishing 


an electric light plant. Address 
mayor. 
Sarasota, Fla—Florida legislature 


will be asked to pass measure that 
will enable Sarasota to establish gas 
and electric light plants. Address 
Mayor Franklin. 


Bushnell, Fla—The city has au- 
thorized the issuance of bonds for 
$10,000 to provide for the installa- 
tion of a new electric light plant. 


‘Tallahassee, Fla—Tallahassee 
Light & Power Co. is making ar- 
rangements for the rebuilding of its 
electric plant recently destroyed by 


fire, with loss of about $75,000. 


NORTH CENTRAL STATES. 


Akron, O.—B. F. Goodrich Co. will 
erect a $15,000 substation. The build- 
ing will be one story high, brick and 
concrete construction, steam heating, 
plumbing and electric lighting. Ad- 
dress building and engineering de- 
partment. 


Eaton, O.—Eaton Lighting Co. will 
appear before the city council to ask 
for annulment of its contract with the 
city in order that the company may 
procure current from an electric 
lighting and power company at Green- 
ville. The local company, which fur- 
nishes the city with lighting service 
and power, declares it will be neces- 
sary for it to install expensive ma- 
chinery to keep its plant in opera- 
tion and that current can be secured 
from the Greenville Co. at lesser ex- 
pense. The local company’s fran- 
chise provides that current must be 
produced in the city. 


Decatur, Ind.—The contract for the 
construction of the electrical line of 
the Farmers Union Light & Power 
Co. of Union township has been let 
to local contractors and work will 
be begun at once. John D. Nidlinger 
is president of the company. Elec- 
tric power will be furnished from the 
plant at Decatur. 


Franklin, Ind.—Hatfield Electric 
Co. of Indianapolis has beem given 
the contract for electrical fixtures for 
the new dormitory at the Masonic 
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DATES AHEAD. 


National Fire Protection Association. 
Annual meeting, Ottawa, Ont., May 
6-8. Secretary-treasurer, Franklin H. 
vo 87 Milk street, Boston, 
Mass. 


Southwestern Electrical and Gas As- 
sociation. Annual convention, Galves- 
ton, Tex., May 12, 13 and 14. Head- 
quarters, Hotel Galvez. Secretary, H. 
S. Cooper, 403-404 Slaughter building, 
Dallas, Tex. 


American Association of Engineers. 
Annual meeting, Chicago, Ill., May 13- 
14. Secretary, C. ©. Drayer, 29 South 
La Salle street, Chicago, Ill. 


National Electric Light Association. 
Annual convention, Atlantic City, N. 


J.. May 19-23. Secretary, T. C. Mar- 
an 33 West 39th street, New York 
ity. 


Electric Power Club. Annual meet- 
ing, Hot Springs, Va., May 22, 23 and 
24. Secretary, C. H. Roth, 1410 West 
Adams street, Chicago. 


Illinois Association of Electrical 
Contractors and Dealers. Summer con- 
vention, Decatur, IN.. June. Secretary, 
N. M. Blumenthal, 179 West Washing- 
ton street, Chicago. 


Electrical Supply Jobbers’ Associa- 
tion. Annual convention, Hot Springs, 
Va., June 10, 11 and 12. Headquar- 
ters, The Homestead Hotel. Secre- 
tary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 


Tri-State, Water and Light Associa- 
tion. Annual convention, Greenwood, 
S. C., June 17-19. Secretary-treasurer, 
W. F. Stieglitz, Columbia, S. C 


American Society of Mechanical En- 


gineers. Spring meeting, Hotel Stat- 
ler. Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 


street, New York City. 


American Institute of Chemical En- 
Summer meeting. Boston, 
Secretary, Prof. J. 
C. Olsen, Polytechnic Institute, Brook- 
lyn, N. Y. 


American Institute of Electrical En- 
Annual convention, Adiron- 
dacks, N. Y., June 24-27. Head- 
quarters, Lake Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis., July 15, 16 
and 17. General manager, William H. 
Morton, 110 West 40th street, New 
York City. 


Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, Green- 
ville, Ohio. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire building, 
Pittsburgh, Pa. 


National Association of Electrical 
Inspectors. Meeting. Springfield, 
Mass., Oct. 13 and 14. Secretary, W. 
L. Smith, Concord, Mass. 


Tiuminating Engineering Society. 
Annual convention, Chicago, Ill., Oc- 
tober. General secretary, Clarence L. 
ae 29 West 39th street, New York 

ity. 


home, to be erected at a cost of 


$42,500. 


Gary, Ind.—Since the town of Mil- 
ler has been annexed to the city of 
Gary, it has been necessary for the 
city collector’s office to collect the 
light and water bills of the village 
lighting and water plant of Miller. 
W. J. Amstein, deputy city collector, 
has been delegated to the task of 
supervising the Miller plant by Con- 
troller Brennan of Gary. There are 
no legal provisions for the supervi- 
sion of a municipal light plant in Gary 
and the work has to be handled as 
best it can be done. | 
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Hanover, Ind.—Hanover College 
will build a new science, hall to cost 
$50,000, to replace building destroyed 
by fire a few months ago. 


Indianapolis, Ind:—Plans have been 
completed for the erection of a 24- 
apartment building to cost $60,000, to 
be erected at 821 Nosth Pennsylvania 


street. The apartments will consist 
of two rooms. The Meyer-Kiser 


Bank has issued $42,000 6% preferred 
stock, wholly non-taxable, for the 
erection of the building. 


Marion, Ind.—Western Drop Forge 
Co. has perfected a reorganization 


with an authorized capital stock of 
$1,500,000. 


Aurora, Ill.—Island Development 
Co. plans the erection of an 8-story 
business block to cost $250,000. 


Catlin, Ill—The council contem- 
plates the issue of $35,000 in bonds 
to rebuild the electric light plant. 
Address city clerk. 


Quincy, Ill—Urmaoga Telephone 
Co. has been given permission by the 
State Public Utilities Commission of 
Illinois to purchase the properties of 
the Mann Telephone Co. in a num- 
ber of communities near Quincy. 


Springfield, Ill.—Central Illinois 
Public Service Co. will install a dis- 
tribution system in the village of 
New Berlin, Ill. 


Detroit, Mich—Henry Ford has 
made application for a blanket fran- 
chise to operate traction lines in 
Dearborn township. The application 
declares that traffic will be handled, 
providing the franchise is granted, at ` 
one and one-half cents a mile, with a 
minimum fare of five cents. The ap- 
plicant is ready to start work within 
six months after he secures a fran- 
chise and complete it within 18 
months. The route outlined in Mr. 
Ford’s application 1s about 4 miles 
long. 


Kalamazoo, Mich.—Engineers 
Woodmansee & Davidson, 208 South 
La Salle street, Chicago, are prepar- 
ing estimates for a municipal light 
system. Address A. Lenderink, city 
engineer. 


North Freedom, Wis.— North Free- 
dom Canning Co. will install a steam 


generating plant and boiler house to 
cost about $50,000. 


Minneapolis, Minn.—The new 33,- 
000-hp. turbine which is being in- 
stalled in the Riverside steam gener- 
ating station of the Minneapolis 
General Electric Co. will be com- 
pleted and placed in operation about 
June 1. It is of interest to note that 
the condenser, which is *part of the 
equipment being installed in connec- 
tion with the new turbine, contains 
40 miles of copper tubing. 


Montevideo, Minn.—Contract has 
been renewed by the Southwestern 
division of Northern States Power 
Co. with the Pipestone Artificial Ice 
Company, covering 50 hp. in motors. 
New business in prospect for this di- 
vision includes 40 hp. in motors to be 
installed in the wood working shops 
of the C., M. & St. P. R. R., and 30 
hp. additional for the creamery at 
Montevideo: also 100 hp. in motors 
for the grade and high school build- 
ing nearing completion at Pipestone. 


St. Paul,..Minn.—Northern States 
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Power Co. has renewed contract with 
the Citizens Ice & Fuel Co., which 
has recently resumed operations; re- 
quirements amount to approximately 
400 hp. in motors. 


Worthington, Minn.—Bids will be 
received soon for switchboard and 
piping in the municipal electric light 
plant. Plans are under consideration. 
Charles L. Pillsbury Co., Metropoli- 
tan building. Minneapolis, Minn., con- 
sulting engineers. 


Fort Dodge, Iowa.—Brady Trans- 
fer Co. will erect five-story storage 
warehouse to cost $80,000. 


McGregor, Iowa.—Interstate Light 
& Power Co. of McGregor, Iowa, has 
suspended three cables across the 
Mississippi river between McGregor 
and Prairie du Chien, Wis. The 
company supplies a number of towns 
in southwestern Wisconsin and north- 
eastern Iowa. 


Wiota, Iowa.—$5000 in bonds has 
been voted to build lighting plant. 


Kansas City, Kans.—June 17 has 


been set as the date for a special 
election to be held to vote on issuing 
bonds of $500,000 for the purpose of 
enlarging the municipal electric light 
plant. 


Neodesha, Kans.—A new white way 
is assured for Neodesha. At a meet- 
ing of the commercial club, $1800 of 
the street lighting fund was raised. 


Columbia, Mo.—The University of 
‘ Missouri contemplates altering the 
power plant. $20,000 will be expend- 
ed. Address A. R. Hill, president. 


Eldorado Springs, Mo.—Plans are 
being made by the park board for 
extensive improvements for Spring 
Park, among them a new white way 
is planned. Large cement posts, 7 ft. 
high with single electric globes, are 
to be -used. 


Holt, Mo.— The city has voted an 
electric light franchise and the wires 
from the Excelsior Springs plant will 
be extended from Kearney, which has 
had the service for a few years. 


St. Josepa, Mo.—St. Joseph Street 
Railway. Light, Heat & Power Co. 
contemplates improvements costing 
$1,000,000. The specifications include 
installing additional water pumps. 


St. Joseph, Mo.—Election will be 
held May 27 to vote on a $500,000 
bond issue for an electric light plant. 


St. Louis, Mo.—Ely & Walker Dry 
Goods Co. will build 8-story addition 
to its present factory, to contain 140,- 
000 sq. ft. of floor space. 


Jamestown, N. D.—Bonds have 
been voted for municipal light and 
power plant. Address city clerk. 


SOUTH CENTRAL STATES. 
Louisville, Ky.—Commercial de- 


partment of the Louisville Gas & 
Electric Co. during the week ended 
April 22 secured 61 new electric light 
and power customers with 24-kw. of 
lighting and 49 hp. in motors, and 
contracts were closed for wiring 13 
already built houses. New business 
connected to the lines of the com- 


pany show a net gain of 36 customers 


with 39 kw. of lighting. Output of 
electric energy was 1.4% greater 
than for the corresponding week last 
year. 
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Lexington, Miss.—An election will 
be held May 15 to decide the question 
of issuing $40,000 in bonds to con- 
struct electric light system. Address 
mayor. 


Rolling Fork, Miss.—A municipal 
electric light plant will be established, 
Address mayor. 


Argenta, Ark.—Arkansas Light & 
Power Co. has just closed a long-time 
contract with the Dixie Cotton Oil 
Co. for the purpose of supplying the 
Argenta plant with power. 


Ashdown, Ark.—The plant of the 
Ashdown Light & Power Co. has 
burned. Loss, $35,000. 


Springdale, Ark.—The city is plan- 
ning for the construction of a new 
electric light plant, estimated to cost 
with equipment about $50,000. W. L. 
Winters, 700 South 20th street, Fort 
Smith, is engineer. 


Lincoln, Neb.—Plans are now be- 
ing made for the expansion of the 
municipal electric light plant. 


Gadsden, Ala.—Southern Bell Tele- 
phone & Telegraph Co. will expend 
$25,000 to improve local system. Ad- 
dress chief engineer, Atlanta, Ga. 


Duncan, Okla.—The city has award- 
ed contract to N. S. Sherman Machine 
& Iron Works, Oklahoma City, for the 
installation of new power plant equip- 
ment at the municipal works. The 
proposed work will cost $33,000. 


Hominy, Okla.— Provision has been 
made for a white way in the business 
section, in which the paving will be 
completed in a few days. Ornamen- 
tal lighting is to cover the entire 
business section. 


Pawnee, Okla—The electric light 
plant was sold in the district court to 
the highest bidder at Pawnee. H. A. 
Carmichael, trustee for the bondhold- 
ers, was the purehaser at $32,000. 


Sapulpa, Okla—During the week 
ended April 19 the Sapulpa Electric 
Co. completed the installation of 
three 100-kv-a. transformers for the 
Frisco Railway Co. 


Shawnee, Okla.—City council is 
considering an election to submit 
proposal to issue $500,000 in bonds 
for construction of a municipal elec- 
tric light plant. 


Tahlequah, Okla—A corps of en- 
ginee#s are making a survey of the 
Illinois river about 7 miles from here 
and making profile plans for a hydro- 
electric dam which will probably cre- 
ate for Tahlequah a municipal light 
plant. 


Yale, Okla.—$100,000 has been voted 
for extensions to electric light plant. 
Address mayor. 


Albany, Tex.—Plans are being made 
for a new light plant and ice factory. 
The site is already available. 


Dallas, Tex.—Application has been 
filed for the expenditure of $21,456 on 
poles and other material for the im- 
provement of the system of the Dal- 
las Power & Light Co. Mayor Woz- 
encraft is the acting supervisor, under 
terms of the franchise with the com- 
pany. 

Fort Worth, Tex.—Plans are being 
made by the Texas Light & Power 
Co. for the location of a power sta- 
tion at Strawn to serve the Ranger 
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and Duke fields, and to string wires 
from Hillsboro to Dublin to connect 
its Brownwood system. 


Snyder, Tex.—E. F. Renken has 
sold the interests of the Snyder Light 
& Power Co. to Wilcox & Dunn, of 
McKinney, and extensive improve- 
ments and additions will be made on 
the plant. 


WESTERN STATES. 


Florence, Ore.—This city may buy 
the electric light plant owned and 
operated here by e G. Bushman of 
Eugene. Mr. Bushman has made a 
proposition to sell. The plant includes 
a steam driven generating station, 
street lights and distributing system 
to private consumers, both in Flor- 
ence and at Glenada, across the river. 
A committee has been appointed by 
the city to investigate the feasibility 
of making the purchase and to ascer- 
tain at what figure the plant can be 
obtained. . 


Anacortes, Wash.—Board of county 
commissioners has granted a one-year 
permit to the Kaiser Paving Co. to 
construct a power line in connection 
with paving the Avon-Allen road for 
which it has a contract from Skagit 
county. 


Ferndale, Wash.—Whatcom County 
Light & Power Co. recently began 
setting poles inside the city Iinits 
and will probably have electric ser- 
vice in operation there this month. 


Seattle, Wash—A contract amount- 
ing to about $100,000 was awarded the 
Pacitic Lamp Supply Co. by the 
Board of Public Works, to furnish the 
city with incandescent light bulbs tor 
the ensuing year. 


Seattle, Wash.—Seattle traffic laws 
covering all phases of movement ot 


pedestrians, automobiles, trucks, 
street cars and other vehicles on the 
public streets, are to be revised, 


amended and made to conform to 
existing conditions, according to a 
decision reached recently by the pub- 
lic safety committee of the city 
council. 


Seattle, Wash.—Ordinance has been 
referred to the Board of Public 
Works calling for an appropriation of 
$60,000 for double tracking the mu- 
nicipal street railway on d portion of 
East Lake avenue. 


Seattle, Wash.—Ordinance has been 
passed authorizing the Board of Pub- 
lic Works to purchase a 100-kw. mo- 
tor generator set for the lighting de- 
partment. 


Seattle, Wash.—In order to com- 
plete the municipal elevated railway. 
city council has taken steps to sell 
the, remaining $150,000 of $500,000 
bond issue authorized for the project. 


Seattle, Wash.—Announcement has 
recently been made by the industrial 
bureau of the Chamber of Commerce 
and Commercial Club that the Horne 
Manufacturing Co., 50 Court street. 
Brooklyn, N. Y., has completed ar- 
rangements for the establishment of 
a large new local plant to be devoted 
to the manufacture of marine elec- 
trical equipment. 


Seattle, Wash—The city has re- 
cently, issued bonds for $750,000, the 
proceeds to be used for extensive ad- 
ditions and improvements in the mu- 
nicipal light(and-power system. The 


` Kern river. 


May 3, 1919. 


work includes the construction of new 
lines for additional street-lighting 
service, and the furnishing of power 
for industrial operations, installation 
of new equipment at the Ballard sub- 
station and the substation on Spo- 
kane street, and other work. 


Dallas, Ore— The Dallas division of 
Mountain States Power Co. during 
the week ended April 15 closed con- 
tract with the Willamette Valley 
Lumber Co. for an additional 90-hp. 
in motors, covering requirements of 
the new box factory to be erected at 
once. 


Bakersfield, Cal.—It is understood 
that arrangements have been com- 
pleted by the Southern California Edi- 
son Co. for the construction of the 
proposed power plant on the upper 
The project will repre- 
aah an expenditure of over $10,000,- 


Brawley, Cal.—The city council has 
had plans prepared for the construc- 
tion of municipal light and power 
plant. It is estimated that a two-unit 
plant of 250 kw. each will cost ap- 
proximately $116,000 for steam en- 
gine, and $144,000 for an oil engine. 
Olmsted & Gillelen, consulting engi- 
neers, Los Angeles, have been re- 
tained. 


Calexico, Cal.—The city trustees are 
understood to be arranging plans for 
the construction of a new municipal 
electric and gas plant, estimated to 
cost approximately $165,000. Plans 
tor the proposed plant will be pre- 
pared by Olmsted & Gillelen, Los An- 
geles, consulting engineers. 


Coalinga, Cal—The city is under- 
stood to be considering plans for the 
purchase of the plant of the Coalinga 
Gas & Power Co. The project will 
involve the expenditure of $40,000. 


Placerville, Cal—Western States 
Electric Co. is understood to have 
plans under consideration for the in- 
auguration of work at an early date 
on the construction of the proposed 
30,000-hp. hydroelectric power plant. 
The proposed works will be erected 
in three 10,000-hp. units. 


Porterville, Cal.—The City Council 
is considering plans for the construc- 
tion of a municipal electric power 
plant. 


Sacramento, Cal.—The city is plan- 
ning for a bond issue for $2,500,000, 
the proceeds to be used for the in- 
stallation of a new filtration system 
and other improvements at the mu- 
nicipal waterworks. 


San Bernardino, Cal.—Yellow Pine 
Mining Co. is planning to inaugurate 
operations at once on the construc- 
tion of a power plant at its local prop- 
erties, for increased operations. 


San Pedro, Cal.—Pacific Electric 
Railway Co. has commenced prelim- 
inary work for the construction of 
the proposed extension of its La 
Rambla traction system. The work 
will include extensions north of the 
present terminus in Bandini 
to the canyon located in the northern 
section of the Peck properties. 


Whittier, Cal—The city trustees 
are having plans prepared for exten- 
sions and improvements in the mu- 
nicipal water system, etc. The work 
is estimated to cost $300,000. 
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INCORPORATIONS 


Brooklyn, N. Y.—Charles J. Hen- 
schel & Co. Capital, $25,000. To op- 
erate in a general electrical and me- 
chanical engineering, capacity. In- 
corporators: B. H. Levy and O. and 
C. J. Henschel, 32 Court street. 


New York, N. Y.—aArthur Boudreau 


Co., Inc. Capital, $50,000. To manu- 
facture motors, engines, etc. Incor- 
porators: Beaver, F. Shultis 


and A, Boudreau, New York. 


Binghamton, N. Y.—Rovertaft Elec- 
tric Appliance Co. Capital, $25,000. 
To manufacture electrical appliances. 
Incorporators: A. B. Rover, J. O. 
Taft and L. C. Rhodes, Binghamton. 


Bristol, Tenn.—Tennessee Electri- 
cal Engineering & Construction Co. 
Capital, $25,000. To engage in a gen- 
eral electrical engineering capacity. 
Incorporators: Frank A. Keener and 
George W. Riley, both of Knoxville, 
being president and secretary, re- 
spectively. 


Norfolk, Va.—Norfolk Power Ap- . 


pliance Corp. Capital, $25,000. To 
manufacture power plant equipment, 
power appliances, etc. Paul F. Muel- 
ler is president. 


Hankinson, N. D.—Richland Power 
& Light Co. has incorporated with a 
capital of $50,000, and will build trans- 
mission line from Wahpeton to 
Moorston, connecting with Otter 
Tail Power Co.’s line at Wahpeton. 


Fort Wayne, Ind.—Bass Foundry 
& Machine Co. has been incorporated 
with capital of $1,700,000. Address 
John H. Bass, Fort Wayne, Ind. 


Lakewood. Ohio.—Roboson Elec- 
tric Co. has incorporated with a capi- 
tal of $10,000 by Dan Banza, Abra- 
ham Besoy and others. 


Brooklyn, N. Y.—Contra-Pole Elec- 
tric Co., Inc. Capital, $100,000. To 
manufacture electrical apparatus, ap- 
pliances, etc. Incorporators: S. T. 
Siegel, S. Mandell and M. Greenburg, 
165 Broadway. 


New York, N. Y.—International 
Conduit Corp. Capital, $300,000. To 


manufacture conduits for electric 
wiring, etc. Incorporators: C. J. 
Schumacher, E. W. Diedler and F. 


A. Coxe, 18 Broadway. 


New York, N. Y.—Heat & Power 
Users Service Corp. Capital, $10,000. 
Incorporators: J. R. Smith, F. P. 
Tucker and A. C. Dean, 277 Broad- 
way. 


Syracuse, N. Y.— Miller Equipment 


Co. Capital, $15,000. To manufac- 
ture motors, appliances, etc. Incor- 
porators: J. C. Miller, W. Bigelow 


and C, M. Wickert. 


Utica, N. Y.—Utica Electrical Ap- 
pliance Co. Capital, $50.000. To man- 
ufacture electrical appliances, etc. In- 
corporators: M. A. Owens, L. J. Hor- 
rigan and A. C. Victory, 1421 Sunset 
avenue. . 

Tampa, Fla.—Florida Electric 
Welding Co. Capital, $10,000. To 
engage in general electric welding 
operations. E. R. Imlay, president; 
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U. J. Mashburn, secretary: R. J. Mc- 
Master, treasurer. 


Greenwood, S. C.—Carolina Elec- 
tric & Machinery Co. To manufac- 
ture electrical specialties, machinery, 
etc. Incorporators: G. W. Gardner, 
Kenneth Baker and G. L. Sloan. 


New York, N. Y.—Drucker Smelt- 
ing Corporation. Capital, $25,000. To 
engage in electrical and metallurgical 
engineering operations. Incorpora- 
tors: R. B. Lawrence, H. Marsh and 
W. H. Warde, 43 Cedar street. 


Buffalo, N. Y.—George W. Butler 
Co. Capital, $10,000. To engage in 
general electrical contracting opera- 
tions. Incorporators: C. Ullrich, J. 
E. Flierl, and J. G. Lesswing, Buffalo. 


Wilmington, Del.— Mac-Lar Bat- 
tery Co. Capital, $25,000. To manu- 
facture storage batteries. Incorpora- 
tors: George C. Steigler, W. F. 
O'Keefe and J. H. Dowdell, Wilming- 
ton. 


NEW PUBLICATIONS 


Coal-Mine Fatalities in the United 
States.—The Bureau of Mines, De- 
partment of the Interior, has issued 
a very interesting bulletin entitled, 
“Coal-Mine Fatalities in the United 
States, 1918,” compiled by Albert H. 
Fay. This paper presents the statis- 
tics of coal-mine fatalities throughout 
the United States during the calendar 
year 1918. lt also contains statistics 
supplementing those published in 
Bulletin 115, Bureau of Mines, en- 
titled, “Coal-Mine Fatalities in the 
United States, 1870-1914,” and a list 
of permissible explosives, lamps and 
motors tested prior to Jan. 31, 1919. 
The price of this publication is 10 
cents and copies may be obtained 
through the Superintendent of Docu- 
ments, Government Printing Office, 


Washington, D. C. 


Motors.— Until May 20 bids will be 
received by Newkirk, Okla., for the 
rebuilding of the municipal electric- 
light and water systems, the work to 
include installation of two 40-hp. 
motors and three 165-hp. oil operatea 
engines. H. G. Olmstead is city en- 


gineer, 


Motor-Driven Pumps.—Bids will be 
received at Brainerd, Minn., on May 
8 for a water system. The ' specifica- 
tions include the installation of two 
motor and engine driven 100 g.p.m. 
centrifugal pumps and three motor- 
driven centrifugal pumps for well 
system. Address R. T. Campbell, 
city engineer. 


Repair _of Light Plant — Meters, 
Lamps, Etc.—Bids will be received 
until noon, May 12, at Sherwood, 
Ohio, for rebuilding and repairing the 
electric light plant and drt od 
meters, lamps and other supplies. A 
dress L. M. Kauffman, clerk, board of 
county commissioners: 
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E. L. Andrews Appointed General Agent of Underwriters’ 
Laboratories—Thomas R. Hay Leaves Duquesne Light 


A. C. BouRSCHEIDT, manager of 
the Bell Telephone Co., East St. Louis, 
I., has been elected president of the 
East St. Louis Rotary Club. 


G. A. BAHGERT, for the last 18 
vears with the Fort Wayne (Ind.) plant 
of the General Electric Co., has been 
appointed purchasing agent of the 
Frantz-Premier Vacuum Cleaner Co., 
of Cleveland, Ohio. 


HENRY AUMAN has been ap- 
pointed assistant foreman in charge of 
the transformer experimental depart- 
ment of the General Electric Co. plant 
at Fort Wayne, Ind. He succeeds A. 
T. Kessler, who resigned. 


E. A. BECHSTEIN, second vice- 
president and general manager of the 
Sandusky Gas & Electric Co., Sandusky, 
Ohio, has resigned to become associated 
with a new organization now in process 
of formation. 


Lieut. COL W. R THOMPSON, 
manager of construction and engineer- 
ing of H. M. Byllesby & Co., arrived in 
New York from overseas recently. 
Colonel Thompson has been in uniform 
since completion of the Second Officers 
Training Camp at Fort Sheridan, from 
which he was sent as an instructor to 
Deming, New Mexico, commissioned as 
captain. Later he was made a major 
and sent to France with the 109th Engi- 
neers. About the time the armistice 
was signed he was promoted to the 
rank of lieutenant colonel in the same 
regiment. 


Gen. 


W. H. NoBrLeE, who has been in the 
Aviation Service, has joined the Worth- 
ington Pump & Machinery Corporation 
as sales engineer with headquarters at 
the Chicago office, Old Colony building. 
Mr. Noble was formerly with the Lin- 
cojn Electric Co., Cleveland, Ohio. 


E. L. ANDREWS, who during the 
war has been associated with the Air 
Nitrates Corporation of New York, 
has recently been appointed general 
agent of the Underwriters’ Labora- 
tories, a position which has been va- 
cant since the death of James E. Latta. 
The work of the general agent covers 
matters of publicity and development 
and the investigation of special ques- 
tions arising therefrom. After his 
graduation from the Massachusetts In- 
stitute of Technology, Mr. Andrews en- 
tered the electrical engineering field, 
first associating himself with the West- 
ern Electric Co. and then with the 
American Telephone & Telegraph Co. 
He was later a member of the engi- 
neering staff of Westinghouse, Church 
Kerr & Co. While serving with the 
Air Nitrates Corporation he assisted 
in the design and construction of three 
large plants to produce ammonium ni- 
trate for the Ordnance Department. 


Cor. J. J. Carty, United States 
Army Signal Corps, and chief engi- 
neer of the 
Telegraph Co., has recently had con- 
ferred upon him the distinguished serv- 
ice medal, as noted in the April 5 is- 
sue of the EvecrricaL Review. We 
have been fortunate in receiving the 


Pershing in Act of Conferring Decoration on Col. J. J. Carty. 


American Telephone &. 


accompanying illustration, which shows 
General Pershing in the act of con- 
ferring the medal upon this prominent 
engineer, and is an excellent photograph 
of the two great “Johns.” 


C. D. SLoaAn, for eight years cash- 
ier of the Montana Life Insurance Co. 
Helena, and recently in government 
service, has joined the firm of Thomp- 
son & Castletan, electrical engineers 
and contractors, Seattle, and will have 
charge of the ofhces of the company. 


JAMES GILBERT WHITE, presi- 
dent of J. G. White & Co., second 
vice-president of the Merchants’ Asso- 
ciation, of New York City, addressed 
the dinner tendered by the Merchants 
Association to the members of the 
Philippine delegation which came to the 
States to urge an extension of trade 
relations and to urge independence for 
their country. 


H. L. DRAPER, commercial man- 
ager of the Western Light & Power 
Co., was formerly connected with the 
commercial department of the Houston 
Light & Power Co., Houston, Tex., and 
commercial manager of the Buirming- 
ham Railway & Light Co., Birmingham, 
Ala. He has for the last year been en- 
gaged in business for himself, building 
up a lucrative business, which he has 
just disposed of to accept his present 
position. Mr. Draper will make his 
headquarters at Boulder, Colo. 

THOMAS R. Hay has resigned his 
position with the Duquesne Light Co., 
with which company he has been con- 
n&cted for the past four years as power 
sales engineer and electric furnace 
specialist, to accept an appointment 
in the sales department of the Elliott 
Co., Pittsburgh, manager of the Elliott- 
Ehrhart condenser and of steam-power 
accessories. Mr. Hay is a graduate 
of the Pennsylvania State College 
and prior to his connection with the 
Duquesne Light Co., was for five years 
with the General Electric Co., and for 
a short time with the West Penn Power 
Co., of Pittsburgh. He is a frequent 
contributor to technical journals and 
from time to time his articles have ap- 
peared in the ELECTRICAL Review. 


Obituary. 

GeorGE A. Hanwns, chief engi- 
neer of the Sayre Electric Co. for a 
number of years, died recently at his 
home in Sayre after a long illness. 


THEODORE STOLL, Westfield, N. 
J., founder and head of the firm of 
Russell & Stoll, 17 Vandewater street, 
New York, manufacturers of marine 
electrical appliances, died recently at his 
home, aged 61 years. 


JameEs F. DeEeEvy, for a number of 
years connected with the city depart- 
ment of water supply, gas and elec- 
tricity, died on April 20, at St. Vincent's 
Hospital, New York, following an op- 
eration for appendicitis. Mr. Deevy 
was 40 years, of age, 
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For the 
Readjustment Period=What? 
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American Selling Agencies Abroad 


There are some very good, practical thoughts 
in this extract from a speech at the National 
Foreign Trade Convention in Chicago, which 
the undersigned listened to with absorbing 
interest. Many manufacturers of electrical 
specialties will, however, still find foreign 
sales agencies indispensable, as we know 
from our own experience abroad. The 
problem is to get the right ones. 


C. A. TUPPER President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 


I am a great believer in the theory that 
American goods should be~sold abroad by 
Americans. I say this perhaps in a general 
sense, for it is well known to every one that 
native salesmen under American leadership are 
often necessary. But we should have the Amer- 
ican leadership. We ought not to go back to 
pre-war days when the American producer 
handed over his foreign selling rights to for- 
eigners, who, in a great many cases, only 
tested the market with American goods and 
then manufactured these goods as competitors. 


We cnly have to go back to the beginning 
of the war in 1914 to see the dangers of this 
practice. Then, hundreds of manufacturers in 
the United States, who had depended wholly 
upon foreign agencies for their export business, 
suddenly found a large portion of their foreign 
selling organization destroyed. Then, and 
only then, did it dawn upon them how utterly 
dependent America was upon foreigners for 
much of her export trade. The situation might 
have proved disastrous to many had not the 
war assumed such proportions as to tax the 
producing capacity of the entire world. This 
great demand enabled manufacturers to make 
new connections with other selling agencies; 
but many of these were not serious in their 
intentions and are now rapidly going out of 
business. 


Regardless of this experience, American cap- 
ital and American manufacturers have not pre- 
spared for the present-day conditions that the 
simplest foresight made apparent as the war 
progressed. I refer to the creation of American 
selling agencies abroad. We were too busy; 
our huge war orders blinded us to the future. 
Manufacturers would not look forward to the 
means they would adopt to obtain export busi- 
ness when their war orders ceased. Largely as 
a result, there are today too few purely Amer- 
ican agencies operating in foreign markets. 
Many manufacturers therefore find it neces- 
sary to rush to Europe and elsewhere to make 
new selling connections. 


JAMES W. HOOK, NEw YORK, 
President Allied Machinery Co. of America 
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Banking Service for Foreign Trade. 


The statement recently made, that 
there is no longer any banking handicap 
to the conduct of American trade opera- 
tions in any part of the world is borne 
out and elaborated in detail in “Banking 
Service for Foreign Trade,” the most re- 
cent of the series of publications dealing 
with export trade problems which the 
Guaranty Trust Co. of New York is 
issuing. 

The pamphlet, which is uniform with 
others in the series describes the extent 
to which American banking connections 
have pushed out ahead of business, until 
now there wre few if any trading centers 
worthy of the name in which there is not 
located, either an American institution or 
else a direct correspondent of an Amer- 
ican institution, prepared to care for 
American trade in all its aspects. Such 
correspondents, as the pamphlet indicates, 
are usualy the leading banking institu- 
tions of the regions in which they op- 
erate. A map, attached to the pamphlet, 
shows in dctail the world-wide connec- 
tions of the Guaranty Trust Co. 

Another section of the book is devoted 
to a description, in terms readily under- 
stood even by the newcomer in foreign 
trade, of the service which a bank with 
complete foreign connections can offcr, 
such ag purchasing bills of exchange. in- 
surance against exchange losses, issuing 
letters of credit and traveler's checks, 
discounts of commercial paper, accepting 
time drafts, making loans on bills of lad- 
ing and warehouse receipts. purchasing 
commodities for clients abroad, acting as 
collecting and disbursing agent for gov- 
ernments and others, dealing in foreign 
securities, giving credit information, and 
other phases of modern banking service. 

A study of the booklet indicates that 
the foreign department of a bank operat- 
ing throughout the world is really a com- 
plete bank in itself, employing many per- 
sons—in this instance there are ` mere 
than three hundred clerks in the malin 
office alone—and keeping conversant with 
the finaficial and trade conditions, not of 
the United States alone. but of the world. 

The extent of its direct connections 
abroad has enabled the Guaranty Trust 
Co. of New York to build up a 
Foreign Trade Bureau able to give credit 
information on more than 50,000 foreizn 
firms in all parts of the world, to keep 
codified trade information regarding the 
prospects and conditions of American 
trade in particular countries, and able, 
at the request of manufacturers, exporters 
and others, to give careful reports as to 
the opportunities in any region for the 
sale of American products. 


United Hudson to Acquire More 
Property. 


The United Hudson Electric Corpora- 
tion of New York, with a proposed cap- 
italization of $3,000,000, recently filed with 
the up-State Public Service Commission 
a petition asking authority to acquire the 
capital stock of the Kingston, N. Y., Gas 
& Electric Co., and including the Ulster 
Electric Light, Heat & Power Co., owned 
by it, and 775 shares of stock of the 
Upper Hudson Fiectric & Railroad Co. of 
Catskill. Permission is asked to acquire 
also the stock of the Rifton, N. Y., Land 
Corp. and the development of two water 
power sites on the Wallkill river at Dasi- 
ville. one with an estimated capacity of 
50,000 hp. in the immediate future, and 
also transmission lines recently con- 
structed near Poughkeepsie, Newburh 
and Kingston. 

The United Hudson Electric Co. was 
incorporated on Feb. 14 to operate in 
Dutchess. Putnam, Orange, Ulster, 
Greene and Albany counties. 


Colonial Power Rates Increased. 


The Public Service Commission of Ver- 
mont has rendered a decision from tne 
hearing on the street lighting question in 
Manchester, Vt., granting an increase to 
the Colonial Power & Light Co. of about 
14%, which increase dates back to «aug. 

18. 


Receivership for Light Plant. 


E. E. Hinman has been appointed re- 
ceiver for the Jackson Light & Traction 
Co., operating lighting plant and street 
railway at Jackson, Miss. Although the 
lighting plant continued operating, the 
railway ceased to run for several days 
until the court directed that service be 
resumed. 


Wealth of Public Utilities. 


“To represent a public utility manager 
or owner as an autocrat, disposing of the 
lives of a subject population at will is 
grotesque,” says the Saturday Evening 
Post. “They (public utilities) amounted 
to more than one-tenth of the total na- 
tional wealth, aside from real estate. 
With hardly an exception they are also 
under public control. Their rates are 
prescribed, their practices regulated, and 
in many cases they have to bargain over 
wages with organized employ es who are 
very far from helpless.” 


Utility Bonds Recover from War 
Time Depression. 


“Bonds of public utility companies con- 
ducting gas and electric business have 
made a rather remarkable advance in 
Price since the low prices of last year,” 
say3 the Wall Street Journal. “In fact, 
gas and electric bonds have outdis- 
tanced all other classes of securities in 
recovering from the low levels during the 
war, and this action confirms the state- 
ments frequently made by experts that 
these bonds are typical peace securities.” 

W. H. Clarke, manager of the bond de- 
partment of H. M. Bvllesby & Co., says: 
“We have had excellent results in our 
recent flotation of new securities of 
Oklahoma Gas & Electric Co., Standard 
mas & FEilectric Co. and Western States 
Gas & Electric Co. The investing public 
apparently is well aware of the merit of 
sound securities of this character.” 


Canadian Westinghouse Officers. 


At the annual meeting of the Canadian 
Westinghouse Co. held recently, officers 
and directors were elected as follows: 
Directcrs, H. H. Westinghouse, Paul J. 
Myler, L. A. Osborne, Thos. Ahearn, Sir 
John M. Gibson, John F. Miller, F. A 
Merrick, Warren Y. Soper, Charles A. 
erry. and Gen. Guy E. Tripp. Officers— 
H Westinghouse, chairman; Paul J. 
Myler, president; L. A. Osborne, vice- 
president; F. A. Merrick, vice-president 
and general manager; W. E. Sprague, 
secretary; Geo. R. Kerr, treasurer; N. S. 
Braden, manager of sales; H. M. Bost- 
wick, assistant manager of sales; C. H. O. 
Pook, manager of works. 


Dividends. 


Harbinson-Walker Refractories Co. has 
declared a quarterly dividend of 1k% 
payable June 2 to stock of record May 99. 
also a quarterly dividend of 14%. pay- 
able July 19 to stock of record July 9. 


A quarterly dividend of 1% has been 
declared by the Columbia Gas & Electric 
Co., payable May 15 to stock of record 
April 30. è 


Illumination & Power Service Co. has 
declared a quarterly dividend of 14% on 
preferred stock, payable May 15 to stock 
of record April 30. 


The board of directors of the Brooklyn 
Edison Co. has declared a quarterly div- 
idend of $2 per share on the amount of 
the capital stock outstanding, payable 
June 2 to stock of record May 21. 


Yale & Towne Manufacturing Co. has 
declared an extra dividend of 5%, payabuie 
May 5 to stock of record April 29. 
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WEEKLY COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., 


Div. rate. Bid Bid 
Public Utilities. Percent. Apr. 22. Apr. 29. 
Adirondack Electric Power of Glens Falls, common........++. ve 6 13 14 
Adirondack Electric Power of Glens Fails, preferred............. 6 74 74, 
American Gas & Electric of New York, common..........6: 10+extra 119 119 
American Gas & Electric of New York, preferred............ TP 6 41 41 
American Light & Traction of New York, common.............6. 3 237 241 
American Light & Traction of New York, preferred...........4. 6 98% 97 
American Power & Light of New York, common...........6- iis 4 63 57 
American Power & Light of New York, preferred.............6. 6 T 76 
American Public Utilities of Grand Rapids, common......... vee | (GS 10 e 
American Public Utilities of Grand Rapids, preferred........ eee 7 30 i 
American Telephone & Telegraph of New York ............. See * ate 104% 103% 
American Water Works & Elec. of New York, common...... Sates se 5 5 
American Water Works & Elec. of New York, particip....... ; 7 10 10 
American Water Works & oe oe New York, first preferred... ea 61 59 
Appalachian Power, COMMON.......... cece cece eee e tere neees Ssa < ai 2 3 
Appalachian Power, preferred. . err eee Te ee rr ee ee er ae T 10 19 
Cities Service of New York; “COMMON cis o e a SS Sa view wenn +extra 356 354 
Cities Service of New York, preferred. ......cccccc cece ceeceaee 6 79 = 79 
Commonwealth Edison of Ch CREO oe EEEE AA ea 8 112% 110 
Comm. Power, Railway & Light of Jackson, common.......... So a 21 1% 2233 
Comm. Power, Railway & Light of Jackson, preferred....... eave 6 48 47 
Federal Light & Traction of New York, common..............0. es 9 gly 
Federal Light & Traction of New York, preferred............ we. . ae 46 47 
Illinois Northern Utilities of Dixon ........ EEE balan a eae SD any 6 i aa 
Middle West Utilities of Chicago, COmmMmOoOn.....sssessesssesso 2+extra 35 35 
Middle West Utilities of Chicago, preferred...............005 Koe 6 65 60 
Northern States Power of Chicago, cOMMON...........se0eeeee ia, es 7 70 
Northern States Power of Chicago, preferred..............00- ex.div.7 90 90 
Pacific Gas & Electric of San Francisco, common............- bees) yaks 56 56 
Pacific Gas & Electric of San Francisco, preferred............. ets 6 88 88 
Public Service of Northern Illinois, Chicago, common......... Eh T 95 a2 
Public Service of Northern Illinois, Chicago, preferred.......... 6 90 an 
Republic Railway & Light of Youngstown, common......... gates 4 21 21 
Republic Railway & Light of Youngstown, preferred............ 6 (0 60 
Standard Gas & Electric of Chicago, common......ssesesessessee us 36 3R 
Standard Gas & Electric of Chicago, preferred............00- 0008 6 44 43 
Tennessee Railway, Light & Power of Chattanooga, common....... 4% 4X 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 21 20 
United Light & Railways of Grand Rapids, common............ 4 39% 40 
United Light & Railways of Grand Rapids, preferred........... 6 71 TOL 
Western Power of San Francisco, COMMON.........02 cee eee eens 16 1At 
Western Union Telegraph of New York .....sesssesessssaseo extra 86% 86% 
Industries. 
Electric Storage of Philadelphia, COMMON ......-...e.ceecece ces 4 . 722 70 
General Electric of Schenectady ....c ccc cec ccc creer et ssewetecee 8 161 1614 
Westinghouse Electric & Mfg. of Pittsburgh, common.......... 7 49 DRA 
Westinghouse Electric & Mfg. of Pittsburgh, preferred.......... 7 56 55 


Rookery Bldg., Chicago. 


Eee 


ca 


Electrical Review 


WITH WHICH IS CONSOLIDATED WESTERN ELECTRICIAN AND ELECTROCRAFT., 


VoL. 74—No.’ 19. 


CHICAGO, SATURDAY, MAY 10, 1919. 


Pace 737. 


General View of 27-in. Reversing Universal Plate Mill, Mark Plant of the Steel & Tube Co. of America, Indiana Harbor, Ind.— 
This Mill Has Established An Unusual Productive Record, Having Rolled in One Month 17,393 
Tons of Plates Averaging Under 3% In. Thick. 


Steel-Mill Electric Drive — Present 
Status and Recent Developments 


Value of Electrical Operation Shown During War—Special 
Motor Design Frequently Justified—Problem Best Treated 
on Plant Basis — Tendency Toward Central-Station Service 


By BRENT WILEY 


HE motor-operated steel mill today is practi- 

cally an accepted standard type of driving unit. 

Its use has been almost universal during the 

last several years, and over a period of 12 years totals 

more than 550 units, aggregating approximately 

850,000 hp. All classes of steel mills are included in 

the list and a review of the results ‘that have been 

accomplished by this improved type of drive gives 

emphasis to the many general advantages of electri- 
fication, 

Electrical manufacturers have given much atten- 

tion to the study and analysis of steel-mill conditions 

and requirements and have developed suitable ap- 


pdratus for all classes of steel-mill work, including 
the auxiliary machines and main rolls. The success 
of the modern mill, however, is the result of the com- 
bined efforts of the steel companies, the mill builder 
and the electrical manufacturer. Such points as prac- 
tical limits of draft, roll speed and temperatures of 
rolling have a direct bearing on the mill output and 
power requirements, and before considering such mat- 
ters as motor capacity it 1s extremely important to 
establish the rolling schedule and conditions as defi- 
nitely as possible and obtain a practical basis for 
estimating. 

Much credit. is due the>Assogiation of Iron and 
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1500-hp. Westinghouse Alternating-Current Motor Connected to Sheet Mill Through Gear Drive, Canton Sheet Steel Co., Canton, 
: Ohio. 


Steel Electrical Engineers for the rapid development 
of electric drive for steel mills and its extensive appli- 
cation. This organization, which is composed of more 
than 300 steel-mill electrical engineers and several 
hundred associate members interested in  steel-mill 
activities in an indirect way, has presented more than 
200 papers on subjects pertaining to electrical appara- 
tus and use of electricity in the iron and steel industry 
and is devoting much attention to the subjects of 
standardization, technical analysis of field data, and 
other broad matters which will advance the art of 
mill electrification. 

The broad and varied experiences obtained in 
motor-operated mills during the war period of the 
last three years has demonstrated the several advan- 
- tages of electric drive with unusual emphasis. Many 
mills were planned, built and put in operation to meet 
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Reversing Motor Unit for 27-in. Reversing Plate Mill of Mark 
Plant. 


extreme emergency demands for various war steel 
products. Time was an important factor and electric 
drive was a favorable means of facilitating the con- 
struction of the plant. Many items which are neces- 
sary with the steam-engine-driven mill are eliminated, 
including boiler plant and extra buildings. While in 
some cases it was necessary to enlarge the plant elec- 
tric station, this work was not a large item when the 
time and expense involved was distributed over the 
several mills usually included in the new addition. In 
many cases central-station power was used which 
eliminated the power generating entirely. It was pos- 
sible to obtain the electrical equipment within a period 
that was consistent with the delivery of mill ma- 
chinery. 

The flexibility of mill operation with electric drive 
has permitted a wide range of product and a variation 


Westinghouse 1500-hp. Adjustable-Speed Alternating-Current 
Motor Set for Direct Connection to 18-in. Merchant Mill, 
Carnegie Steel Co. Duquesne Plant. 


in mill schedule which has materially assisted in roll- 
ing the most advantageous seetions and has been a 
material; factor, in, ineréasing the tonnage. In three- 
high mills the adjustable-spéed alternating-current 
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motor drive gives a wide range of speed with a varia- 
tion ranging in many cases up to 40%. The equip- 
ment can be designed for either constant-horsepower 
or constant-torque requirements, but a majority of 
mills require approximately a constant-horsepower 
proposition. 

It is consistent with good practice to include in 
the motor design special characteristics to best suit 
the particular mill requirements, as this can be done 
with but little sacrifice of motor efficiency or mechani- 
cal features. In one case a heavy plate mill was 
installed with a direct-connected slow-speed motor 
without flywheel included, which would have meant 
a wheel of exceptional weight. With the largest prac- 


tical flywheel capacity that could be utilized the peak 


loads were estimated to be large and it was decided 
to eliminate the flywheel, thereby reducing the all-day 
friction losses and provide suitable characteristics in 
the motor to meet the demands of the high peak loads. 
A motor having a pull-out torque of four times the 
normal load torque was installed. The size of the 
motor (7500 hp.) and the load requirements made a 
gear drive impractical. 

A wide latitude in mill layout is permitted by the 
use of herringbone gears which permits the selection 
of speed of driving unit through a wide range. The 
development of suitable reduction gears has reached 
a most satisfactory state within the last few years and 
today a large majority of mills, the average of which 
requires about a 1500-hp. unit, are installed with 
moderate-speed motors and gear reduction. This is 
favorable to the idea of standardization, as it keeps 
the large units within a more limited speed range. 
The motor has better characteristics, including effici- 
ency and power-factor, and the desired margin of 
mechanical safety factors can be secured to a more 
positive degree, which is one of the main advantages 
of standardization. The first cost of the complete 
drive, including motor and gears is less as a rule and 
the efficiency of operation is improved as compared 
with direct-connected drives for many applications. 

One of the principal developments of recent years 
has been the reversing-mill motor equipment. Its 
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success has been very marked and its adoption is quite 
general today. A number of mills of recent design 
include a reversing roughing stand and tandem ar- 
rangement of mill which gives the plant greater flexi- 
bility of size of product and increases the tonnage 
with a decrease in power requirements. Plate mills, 
strip mills and structural mills are some of those in 
the list. Unlike the steam drive, which calls for 
unusual steam supply for a reversing equipment, the 
reversing motor drive acts as an equalizer for the 
three-high continuously operated mills, as the power 


‘taken from the supply line is quite uniform for the 
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General Arrangement of 24-in. Heavy Strip Mill, National 
Pressed Steel Co., Massilion, Ohio—Note the Tandem Ar- 
rangement of Milis, Which Includes a Reversing 24-In. 
Universal Roughing Mill Equipment. 


former, and intermittent with high peak loads for the 
‘latter type of mill. 

The question of electric power supply for large 
motor drives has received broader consideration dur- 
ing the last few years. Many plants have found it 
an advantage to analyze their requirements and future 
improvements from a complete plant standpoint and 
thus give each individual mill proposition the benefit 
of its relation to the plant proper and thus properly 
distribute general charges and enable the advantages 
of the motor drive to be capitalized as a part of the 
general scheme of improvement. 

Remarkable possibilities have been shown on this 
basis, but when the individual mills are analyzed as 
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General View of 35-in. Blooming Miil Driven by 15,000-hp. Motor, Mark Plant of Steel & Tube Col of America. 
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Type of Reversing Motor Used for Driving 35-in. Blooming Mill in Mark Plant—View Shows Motor Set Up in Manufacturer's 
Shops—Rating of Motor Used Is 15,000 hp. 


segregated propositions the summary of the advan- 
tages of motor drive do not establish the true over-all 
plant efficiency. 

One of the noteworthy features of recent practice 


is the selection of large-size turbine units and a more 


liberal policy to provide for general plant electrifica- 
tion. This tends to improve the efficiency of power 
production, as the water rate of the large-size turbines 
is materially better than for the size of units formerly 
selected for mill use. During the past year, turbines 
ranging from 15,000 to 20,000 kw.-have been selected 
for steel mills, as compared with the 5000-kw. turbine 
which was about the average of the units formerly 
installed. 

A more common use of central-station power has 
been made during the war period in particular. It 
has been a factor in facilitating installations and also 
offers many advantages of reduction of first cost of 
plant, reduced cost of operation and permits of greater 
flexibility of plant layout for future improvements. 
More than 50% of the motor equipments installed 
during the last two years use central-station power and 
more than 60% are 6o-cycle units. The tendency 
towards the adoption of 60-cycle apparatus as a stand- 
ard is very marked. 


ELECTRICAL DEVELOPMENT ACTIVE IN 
WASHINGTON. 


Extensions of Power Lines and Power Supply to Indus- 
trial Plants Typical of Pacific Northwest Activities. 


. The Pacific Northwest Traction Co., with North- 
ern Division héadquarters at Bellingham, Wash., is 
extending a power line 3 miles to Avon to furnish 
energy for about 150 hp. in motors at the gravel pit 
of the Kaiser Paving Co., to operate conveyors, 
pumps and screens. 

The employes of the Puget Sound Traction, Light 
& Power Co., at Bellingham, Wash., have organized 
the Whatcom County Power & Light Co., by which 
a transmission line carrying 6600 volts has been built 
6 miles from the Guide-Meridian highway to Fern- 
dale, supplying energy for lighting the town and fur- 
nishing power for motor drive of 100 hp. in the Mt. 


Vernon cream condenser at Ferndale. The manager 
of the new company is R. U. Muffley, who is super- 
intendent of light and power for Puget Sound Trac- 
tion, Light & Power Co. at Bellingham. 

The last named company is extending a 55,000- 
volt transmission line from its main power line to the 
Bellingham coal mine, just outside the city limits of 
Bellingham. At its coal mine terminal there will be 
installed a substation with a 1000-ky-a. transformer, 
receiving energy at 55,000 volts, 3 phase, stepping it 
down to 2300 volts for the mine equipment, which will 
have a connected load of about 1000 hp. In the mine 
operations, the air compressors, pumps, hoists, venti- 
lating fans, conveyors and shop tools will be operated 
by alternating-current motors; but for the electric 
locomotive for haulage of coal to the tipple direct 
current will be required, for the production of which 
a motor-generator set is to be installed. The tipple is 
under construction and a 30° slope, 7 by 1o ft., is 
being driven, which is to cut the coal vein at the ver- 
tical depth of 266 ft. below the surface. The coal 
body was opened at that depth some time ago by a 
vertical shaft. 

The Bloedel-Donovan Lumber Co. has completed 
and put in operation a box factory at Bellingham re- 
quiring motors aggregating 650 hp., in which all ma- 
chines have individual motor drive. The Puget Sound 
Traction, Light & Power Co. extended a 2300-volt. 
three-phase line one mile long to this plant where 
power is stepped down to 440 volts for the motors. 


MUNICIPALLY OPERATED RAILWAYS A 
FAILURE. 


The following is quoted from the 
News: 

“In the opinion of Dean John R. Allen, of the 
college of engineering of the University of Minnesota. 
municipally operated street railways are a gigantic 
failure. : 

“In theory, he told members of the Minnesota 
Section of the A. I. E. E., public ownership 1s 
excellent: in practice it is a fizzle wherever he has 
seen it tried. The(address,was given in an open dis- 
cussion oA seet rathtay -matters at the engineering 
college recently.” 


Minneapolis 
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Western Practice in the Testing of 
Insulators 


Various Tests, Equipment, Crews Required and- 
Results Obtained—Report of Insulator Committee 
Presented Before Pacific Coast Section N. E. L.A. 


adopted by the various operating companies of 

the Pacific slope together with the effectiveness 

of same, and a brief description of equipment and 
limitations of the various methods. 

In the case of crew equipment no camp or cooking 

facilities have been included: This will, of course, 

have to be added in numerous cases. 


4 f MHIS report is a resumé of tests as used and 


HicH-Dutry MEGGER TESTING. 


Equipment —Megger having at least 1000-volt gen- 
erator and suitable scale that will detect resistance 
values between 2000 megohms and infinite and pre- 
ferably 5000 megohms and infinity. Suitable tripod 
equipped with small table on which megger can be 
placed and leveled. Sufficient reinforced lamp cord 
for connection between insulator under test and meg- 
ger. Two-prong fork with 4-ft. wood handle. Two 
line grounding devices and two hand lines. Total 
weight of apparatus 80o 1b., one light truck. 

Crew.—A crew of four men, consisting of two 
linemen, one megger-man and a driver have been 
found efficient for this work, and basing figures on 
an 8-hour day, they will test from 200 to 700 link 
insulators per day, depending on the number of insu- 
lators used per string, height of towers or poles and 
accessibility of lines, the majority of the time being 
required for climbing poles or towers, together with 
setting up and leveling megger. The megger has 
proved itself well adapted for testing link insulators in 
places on the line where more than one unit is used 
per string, and from the records of various power 
companies on the Pacific coast, as shown in Table II, 
it will be seen that megger tests can be relied upon 
in all but a few cases. 


Limitations.—\Where a single suspension unit or 
one-piece pin insulators are used, it is necessary to 
remove same from the line before testing by megger. 
The parts of pin insulators having two or more shells 
can be meggered provided suitable contact is made to 
moistened cemented surfaces on both sides of the shell. 
This, however, is a slow and tedious process and we 
do not believe has ever been used for testing units in 
any great number. 

The high-duty megger will not give good results 
in foggy or rainy weather and, in general, trouble will 
be experienced on account of cloudy or humid days. 
When difficulty is experienced on account of damp 
weather, it is possible to get fairly reliable results by 
using the guard terminal after having properly cleaned 
the insulator, and in times of very severe weather 
conditions the insulator can even be coated with oil 
for the period of testing. The time required and pos- 
sibilities of not obtaining all the surface leakage cur- 
rent through the guard terminal places damp weather 
testing in the emergency class, and in general should 
only be resorted to for emergency conditions. 

Insulators subjected to salt-water spray or to trade 
winds near the ocean shore will be very difficult to 
megger and in general results are not very reliable. 
Link insulators next the wire and the tower in long 
suspension and dead end strings will usually show 
slightly lower megger reading than those in the center 
of the string, even though the insulators be in good 
condition. 

The present high-duty megger will not always 
detect interior cracks in heavy porcelain parts which 
are entirely free from moisture, but there are few 
localities on the Pacific coast where the atmosphere is 
so dry that the cracks do not soon become moisture 
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possible to detect porous shells on pin insulator with- 
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out subjecting the thin parts to fashover and the pos- 
sible breakage due to the power arc. 

When testing porcelain with low-frequency high 
voltage, care should be used to properly protect the 
test equipment against any heavy current flow or the 
breakage from the heat generated in the arc will be 
unduly high. 


OSCILLATOR TESTING. 


Equipment.—High-voltage oscillator having ample 
voltage range to flashover pin insulator or one unit of 
suspension string. Suitable voltage control equipment 
for handling oscillator. Alternating-current voltage 
source. Crates for handling insulator strings or units 
to and from towers or poles to field laboratory. Hand 
lines and grounding devices. Two trucks, total weight 
4000 Ib. 

Cre«'.—Tour linemen, 2 groundmen, | tester, I test 
assistant and 1-truck driver. 

Limitations.—Because of the size and weight of 
the equipment, the oscillator is not adapted for testing 
insulators in place; hence, must be used for laboratory 
work. This test laboratory, however, may be readily 
arranged so it can be transported by auto truck. 

The oscillator will not detect certain classes of 
porous moisture laden insulators. In very dry cli- 
mates where cracking is the predominant fault in the 
defective insulators, the oscillator will give good 
results, 

A crew of nine men could remove, test and replace 
from 200 to 600 units per day, depending upon the 
number of units per string and the strings per tower. 
Insulators should stand flashover for at least a five- 
second period for acceptance. 


SPARK COIL. 


I: guipment.—Spark coil of sufficient size and volt- 
age range to flashover unit or part of a multi-piece 


unit. Ignition battery for operating spark coil. Suit- 
able insulated leads for high voltage terminal. Two 
grounding devices for line equipment. Weight of 


equipment, 80 Ib. One light truck or touring car. 


Crew.—Two linemen, I groundman, | tester and 1 


<lriver. Can test 150 to 500 units per day in place. 

Limitations.—The spark coil and oscillator are 
quite similar except the spark coil is of lower fre- 
quency and made in smaller sizes so that it is more 
portable than the oscillator. The spark coil is better 
adapted for testing the individual pieces of a three 
or four-part pin insulator than the megger. Perfect 
contacts with the cemented surfaces on both sides of 
a porcelain part are not so essential with the spark 
coil. It will detect porous porcelain or cracks and 
can be used in places where weather and surface con- 
ditions would exclude the megger. 

A shunt gap is used across the terminals of the 
coil and the quality of the insulator is judged by the 
length of gap that will arc-over while insulator is 
under test. 


TELEPHONE DETECTOR TEsts. 


Equipment. —-Wireless receiver head set. Battery 
and insulated wire. Suitable light pole, 10 or 15 ft. 
in length, equipped with sharp metal point. Short 
metal rod for earth contact. In some cases a crystal 
detector is used to increase sensitiveness with satis- 
faction, and the Audion amplifier has been used. 

Crew.—One specially trained, careful lineman. 

Lintutations,—The telephone detector tests are gen- 
erally used as a shunt circuit on the wood pole to 
detect leakage current to earth through the pole. The 
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arcing and overstressing of insulator parts give rise to 
high frequency currents which will give a distinctive 
tone in the receiver. 

On wood pole construction by going to the cross- 
arm it is generally possible to locate the pin or link 
string in question, but when the more sensitive devices 
are used in connection with short antennae on steel 
towers, only the tower can be determined. 

The troubles with these devices are that in general 
you cannot distinguish between a faulty and a dirty 
insulator. This is particularly true if it is some of the 
older pin type designs in which certain of the petti- 
coats may be over-stressed due to dirty caps. Thus 
with many of the older design pin insulators in the 
fall of the year the first fog or light rain would tend 
to show all insulators faulty. : 

On account of the lightness and simplicity of this 
test it can be used to advantage at times if one realizes 
its many faults. It will in general at least indicate 
that the insulators are dirty and should be cleaned, 
and in many cases the faulty insulators can be deter- 
mined while the line is in operation, which cannot be 
said of any of the other methods of test.* 


*Complete details and limitations of tests will be found in 
A. I. E. E. Proceedings, in article by M. T. Crawford, vol. 33, 
page 1429, and article by B. G. Flaherty, vol. 35, page 1095 
together with discussions. 


HYDROELECTRIC DEVELOPMENT ON 
NEW ILLINOIS STATE WATERWAY. 


The proposed Illinois state waterway or canal be- 
tween near Lockport, at the end of the Chicago Drain- 
age Canal, and La Salle, the present head of naviga- 
tion on the Illinois River, is expected to be under con- 
struction before many months. Its cost will be about 
$20,000,000 and it will be excavated in or along the 
Des Plaines and Illinois Rivers, by dredging in the 
earth sections and blasting in the rock portions. When 
completed it will serve as a connecting link between 
navigation on the Great Lakes and the Mississippi 
River and tributaries. 

Building of this canal will involve destruction of 
the present dam and water power on the Des Plaines 
River at Jackson street, near the center of the city of 
Joliet. In its place it is proposed to build a larger 
dam and hydroelectric plant 4 miles further south, at 
Brandon’s road, where nearly 40,000 hp. may be devel- 
oped. The Sanitary District of Chicago is seeking 
authority from the State Legislature to lease this pro- 
posed new power and add it to its electrical system 
supplying Chicago and some two score other munici- 
palities nearby. This would just about double the 
capacity of the Sanitary District’s supply, which is 
now limited to about 40,000 hp., obtained from the 
District's hydroelectric plant at the terminus of the 


Drainage Canal, a few miles below Lockport. 


INCREASED MANUFACTURE OF ELECTRIC 
HEATERS IN SWEDEN. 


The use of electricity for heating purposes is com- 
paratively new, but since the enormous water power . 
in Sweden and Norway has been increasingly utilized. 
and especially because of the acute shortage of fuel 
during the war, electric heating has become more 
and more extensive in Scandinavia. Elektriska A. B. 
Voita was organized in Stockholm in 1915, with a 
capital stock of $32,160, for the manufacture of elec- 
tric heating apparatus. In the beginning this factory 
employed 40 men, but atthe /endbofgt7) thesnumber 
had increased to 500. 


744 


Vol. 74—No. 19. 


Electrical Precipitation of Solids from 
Flue Gases 


> Some Practical Observations on Application of the Cot- 
trell Precipitation Process to the Waste Gases of Smelters 
—Apparatus Used, Operating Conditions and Troubles 


By J. M. WAUCHOPE 


Chief Electrician, International Smelting Co., Toole, Utah. 


HERE has been developed in the past few years 

l a method of precipitating the solids held in sus- 

pension in flue gases that is proving of great 

value to many industries, such as smelters, metal re- 

fineries, etc., that have been troubled with damage 

suits caused by the waste fumes, not to mention the 

“values lost in them. The process is based on the 

inventions and patents of Dr. F. G. Cottrell, being 

known as the Cottrelk process, and the plants as 
Cottrell plants. 

The process is based on the principle that in a gas 
containing solids held in suspension on being passed 
through a strong electrostatic field the particles are 
electrified and deposited on the electrodes. This field 
must be produced by a direct current for the best 
results. The electrodes are commonly iron pipes from 
6 to 12 in. in diameter for the positive, which is 
grounded, while the negative is a wire suspended in 
the center, the pipes being vertical and the gases pass- 
ing up through them. 


ELECTRICAL STATION EQUIPMENT REQUIRED. 


The station equipment for producing the high- 
tension direct current for the treater may be divided 
into two systems which are in common use. One that 
can be called system A, uses individual motor-gener- 
ator sets for each treater with the rectifier direct- 


-high-tension transformer. 


connected to the common shaft of the set. The set 
consists of an induction motor, a single-phase gen- 
erator of 220 or 440 volts, and the rectifier. This 
generator supplies the power for the step-up trans- 
former from which the high-tension current is taken 
to the rectifier to be changed into the direct current 
for use in the treater. This transformer is usuallv 
wound for a maximum voltage on the high side of 
100,000- volts with taps that will give several steps 
down to 50,000. 

The other system, which will be called system B, 
differs from A in that a motor-generator is not used, 
the current for the step-up transformer being taken 
directly from the power mains, if they are of 220 or 
440 volts, or through a,transformer if of a higher 
voltage. The rectifier in this case is operated by a 
synchronous motor, as it is very necessary that it be 
in step with the current supplied to the high-tension 
transformer. 

The rectifier consists of a disk of Micarta, Bakel- 
ite or similar insulating material, about 30 in. in 


diameter, mounted on the extended shaft of the motor- 


generator set in system A or direct-connected to the 
synchronous motor in system B, so that in either case 
it can be kept in step with the current supplied to the 
On this disk are mounted 
contacts which pass very close to, but do not touch. 


Exterior View of Treater and Substation Buildings. 
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other stationary brushes or sectors, these varying in 
details in different styles of rectihers, but the prin- 
ciple of operation remaining the same. In the later 
types there are four stationary sectors; to two diame- 
trically opposite ones the leads from the high-tension 
transformer are connected; to the other two the 
direct-connected leads are connected, as shown in the 
illustrations. The action of the rectifer is to turn 
one-half of the alternating-current wave over so that 
there is a pulsating direct current flowing, not all of 
the wave being rectified. 

With system A, using individual motor-generator 
sets for each treater unit, the high-tension treater cir- 
cuit is electrically separate from the power mains. 
which has been claimed to be the best method to use 
as there can be no danger to other apparatus from 
high-tension disturbances on the treater circuit. With 
system B it has been feared that since it is electrically 
connected to the mains these high-voltage surges might 
cause trouble. This, however, has not been the writer's 
experience, as no trouble has been caused by this 
svstem. 


interior of Substation, Showing Arrangement of Apparatus and 
Guard Netting. 


With system A there is often a tendency to snap 
on the rectifier when conditions in the treater are not 
good, which is not nearly so noticeable on system B. 
There seems to be a greater tendency to surge with 
A than B, the larger power supply of B tending to 
act as a damper to smooth out the wave. The writer 
has had plants under his charge that gave constant 
trouble while operating on A, but which as soon as 
changed to B gave practically none. 


OPERATING CONDITIONS IN THE STATION. 


With both systems it is nearly always necessary to 
have a certain amount of resistance in the low-tension 
alternating-current circuit to the step-up transformer 
to act as a ballast in steadving operation and in some 
cases a very high resistance is used in both the alter- 
nating-current and direct-current leads to and from 
the rectifier. These are rods averaging 150,000 ohms. 
Choke coils are usually mounted on the transformer 
terminals for its protection, while in some cases an 
inductance is used in the direct-current circuit to good 
advantage, it being especially valuable in cases where 
there 1s a persistent tendency to snap on the rectifier. 
The rectifier should operate with a reddish colored 
arc, the less of the white snapping the better. The 
more inductance in the circuit the redder it will be 
and larger. If the rectifier has adjustable brushes they 
should be spaced about equally round the disk for best 
average operation; although under some conditions it 
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may be necessary to vary them, this should be avoided 
if possible. 

The milammeter used in the direct-current circuit 
is of great aid in good operation as an experienced 
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Wiring Diagram of System A Apparatus. 


operator by taking its reading, together with the volt- 
age, can form a good idea of the treater conditions, 
for usually a high milliampere reading and low volt- 
age means trouble, although this is not an infallible 
rule. This meter is usually placed in the outgoing 
line to the treater, although it has been placed on the 
switchboard and connected in the ground side; this, 
however, has a certain element of danger in it as it 
might happen that the ground connection would be- 
come defective, in which case a very high voltage 
would be impressed on the instrument. The direct 
current will ordinarily average in the neighborhood 
of 50 to 300 or 400 milliamperes, this varying with 
gas conditions and, of course, the area of the surfaces 
in the treater being used. 

The voltage in common use runs from 20,000 to 
75,000, this depending on the distance between the 
electrodes and gas conditions. The direct-current 
voltage may be taken roughly as 80% of the high-. 
tension alternating-current voltage, this varying with 
brush setting and treater conditions to some extent. 
The direct-current voltage is generally read by means 
of a sphere gap, as this is cheap and easily made; 
an electrostatic voltmeter is used sometimes. In using 
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Wiring Diagram of System B Apparatus. - 


the sphere gap a high resistance is connected in series 
with it to limit the current flow when used. 

As the voltage on the electrodes in the treater 
should be kept as near the arcing point as possible to 
secure the best results, this means a very close control 
of the voltage and, since this varies often due to the 
gas and other things in the treaters(such as air leaks, 
more or less moisture, velocity of the gas. and amount 
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of dust on the electrodes) it has been the custom with 
system A to do this with the rheostats in the gener- 
ator and exciter fields together with the taps on the 
high-tension transformer. With system B it has been 
done with resistance in the low-tension side of the 
step-up transformer in connection with the variable- 
ratio taps. In the latest plants induction voltage regu- 
lators are used also. The variable-ratio taps are taken 
to a switch on the board for convenience, but in nor- 
mal Operation they are seldom used. The winding 
of the voltage regulator is of benefit in the low-ten- 
sion circuit as it acts as a ballast in aiding steady 
operation, it being necessary in nearly all cases to 
have a certain amount of resistance in circuit at all 
times. 
CONDITIONS IN THE TREATER. 


In the treater, which is usually composed of ver- 
tical pipes with wires suspended in their centers, the 
gas is passed up through the pipes. Thus being com- 
pelled to pass through the electroststic field, the dust 
is deposited on the pipes principally although some 
collects on the wires. When the pipes and wires are 
shaken the dust falls into hoppers underneath from 
which it is taken away. In later types of treaters a 
different arrangement is used, the gases being passed 
horizontally between stands of small %-in. pipes 
which are charged negatively. Between these stands 
of pipes are the positive electrodes, made of sheet iron 
and grounded, these being shaken and the dust col- 
lected in hoppers as in the other type. In the first 
type the vertical pipes are from 6 to 12 in. in diameter, 
very seldom larger, the voltage necessary running 
from 20,000 to 50,000. The wires are suspended from 
an insulated support on the upper end and are held 
and guided by a similar support on the lower end. 
The tension on the wires must be kept sufficient to 
keep them from vibrating as, if they become loose, 
the strain caused by the static field will start them 
vibrating which in turn will cause arcing between the 
wires and pipes. The insulators used, in the treater 
should be located so as to be easily gotten at to clean 
and inspect or change, as it is very important to keep 
them in the best condition. The most rugged type. 
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or they will not be acted on thoroughly, nor should 
they be too hot, nor too dry nor too wet. The proper 
conditions can best be determined by trial. It is neces- 
sary to shake the deposits from the pipes and wires 
often enough so that they will not interfere with 
operation, the gases being shut off while this is being 
done so that the draft will not carry them away. The 
proper intervals at which to shake can best be de- 
termined by experience and this with the inspection 
should be done faithfully to get good results. It isa 
good plan to have an arrangement so that when the 
operator opens the treater to inspect the device he 
will at the same time ground the wires to prevent anv- 
one being hurt through carelessness. The wires 
formerly used were of some noncorrosive composition. 
such as Nichrome, but iron wire is now being used 
as it is so much cheaper. The even distribution of the 
gases 1s very important through the treater pipes as 
is an even quality. The best place to build the treater 
is near the stack and as far from the furnaces as 
possible. This also tends to give an even temperature 
in the treater which is an aid to good operation. 


CoM MON OPERATING TROUBLES AND REMEDIES. 


A few of the common troubles an operator may 
meet will be mentioned as follows: 

If in starting up the arc flashes entirely around the 
rectifier, look for broken wires or insulators as the 
rectifier has a choking effect and the voltage may not 
be raised high enough to cause the circuit-breaker to 
open. With system B using the synchronous motor 
on the rectifier, as these motors have very small torque, 
the rectifier may not be in synchronism and as it varies 
in position with regard to the alternating-current wave 
the arc will increase and die down at small intervals. 
in which case look for bad bearings or excessive fric- 
tion in the set. If there is a persistent tendency to 
snap, see if the treater is too dry, or in case water is 
used, too wet. In case the catch suddenly falls off. 
look for air leaks into the treater or changes in the 
gas conditions. If on starting up after a shutdown 
the milliamperes go unusually high while no voltage 
can be obtained, look for broken insulators or wires 
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Typical System A Apparatus, Including Motor-Generator and 
Rectifier—Arcs on Latter Are Visible, Also Resistance 
Rods in High-Tension Leads. 


both mechanically and electrically, should be used as 
the service on theni is very severe. It is often neces- 
sary to introduce moisture into the gases for best re- 
sults, but this introduces another difficulty which is 
that the acids thereby formed are very destructive. 
The velocity of the gases should not be too rapid 


Typical System B Apparatus, Including Synchronous Motor 
Direct-Connected to Rectifier—Arcs on Brushes of 
Latter Are Well Shown. 


which cause short circuits; also look for collections 
of dust on the insulators, as they must be kept clean 
for good results. Keep the moving and stationary 
contacts on the rectifier.in good condition, truing them 
and resetting. as they, burn away: 

Finally, it may be said that the process is vet tar 
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Switchboard for Four-Unit Installation. 


from being fully developed and much remains to be 


learned. There is a very large field for its use in. 


many different industries and new uses are continually 
being found. 


ELECTRICAL EQUIPMENT OF NORWAY- 
PACIFIC STEEL SHIPYARD. 


All Machinery Electrically Driven, Power Being Supplied 
from Central Station—Connected Load Will 
Aggregate 3000 kw. 


. By W. A. Scorr. ` 


The city of Everett, Wash., acquired a substantial 
industry when the Norway-Pacific Construction & 
Dry Dock Co. decided in 1918 to establish a plant 
there for the building of steel ships. The plant is now 
well along toward completion insofar as the 5-way 
yard is concerned. The construction of the dry dock. 
however. has not been begun, nor has that of the ma- 
chine shop. The 24-acre yard consists of filled ground 
at the water front, the foundation of all buildings and 
heavy equipment resting upon wooden piles. The 
buildings are of timber construction with the excep- 
tion of the boiler house and air-compressor building 
which are of clay tile construction. 

The electrical installations, providing for a con- 
nected load of about 3000 kw., are of special interest. 
Energy from the central station of the power com- 
pany is delivered at 2300 volts, three-phase, 6o cycles, 
at the Norway-Pacific’s open-air transformers of 450- 
kv-a. capacity, situated within the yards. 


energy is stepped down to 440 volts. Plans provide 


.. for a 600-kv-a. bank of transformers to serve the pro- 


„ posed dry docks with power at 440 volts. Lighting of 
buildings and yards will be distributed from four or 
five transformer stations by which 2300-volt energy 
will be stepped down to 220-110 volts, single-phase, 
three-wire, the aim being not to distribute at low 
potential over. 300 ft. 

_ The 2300-volt distribution is to be carried by lead- 
covered cable within iron conduit. All lighting dis- 
tribution will be by rubber-covered wires in iron con- 
duit. The distribution throughout is all underground, 
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except the main 2300-volt service that leads to the 
control bus in the compressor house. 

The air-compressor house contains three Bury 
compressors, each direct-connected to a 650-hp. Elec- 
tric Machine Co. synchronous motor, to have a speed 
of 180 r.p.m. In this building there is being installed 
an Electric Machinery Co. 300-kw. motor-generator 
set supplying 250 volts direct current for the crane 
motors. In this installation there will be two gener- 
ators on the same shaft with the motor. The inten- 
tion is, also, to put in another motor-generator set of 
250 kw. to supply direct-current energy at 110 volts 
to the cells of the electrolytic oxygen-hydrogen gen- 
erating plant. 

The main switchboard is 42 ft. long, with 24-in. 
panels, using standard oil switches and disconnecting 
switches, the former being the General Electric Co. 
industrial type with overload relays. 

he principal motors being installed are of the- 
Wagner type, except the synchronous motors referred 
to. In addition to those, however, are a number of 
3-hp. and 5-hp. motors furnished by the United States 
Electric Co., these being direct-connected to grinders, 
making up a complete unit. The motor load in the 
fabricating shop amounts to about 430 hp.. for oper- 
ating bending and straightening rolls, punches, shears, 
plate planers, blowers and other tools. Jn all the 
arrangements for motor drive, only a small amount 
of belting is used, the motor connections to the various 
machines and tools being either by gearing or direct . 
coupling. 

One of the important features of the plant con- 
sists of the electric crane installations with their 
direct-current motors. One of these is that of a 
gantry crane being furnished by the Wellman-Seaver- 
Morgan Co. This is for wharf service, having, a 
rotating hinged boom mounted upon a self-supporting 
traveling tower that has a travel of 1500 ft. around 
the outfitting pier. It is equipped with two bridge 
motors of 20-hp. each, one motor of 35-hp., for the 
hoist, a similar motor for boom hoisting and one of 
20 hp. for boom slewing. This crane equipment will be 
served from below through a slot in the yard decking 
by using a contact shoe and a 30-lb. conductor rail. 
Fach of the five shipways is being equipped with two 
Pawling & Harnischfeger 5-ton overhead cranes, each 
one covering half of a 64-ft. span. All these are 
equipped with Wagner direct-current motors. The 
fabricating shop, covering an area of 100 by 600 ft., 
is served by three Ederer Engineering Co. 5-ton 
cranes. l 

The buildings are wired in metal conduit and the 
shop lighting being provided consists of Mazda C 
lamps of 100 to 500 watts, with dome reflectors, for 
general illumination ; each machine and shop tool will 
be separately lighted by a 40-watt lamp, provided with - 
a proper reflector. The mold loft, .100 by 300 ft., 
having open-truss roof supports, will be served by 
indirect lighting in which X-Ray reflectors are to be 
used. -The ceiling is made to serve as a light reflector 
and fire resistant by the application of’a white mag- 
nesia mixture. i 7 

A 150-hp. boiler was installed to supply steam for 
heating purposes and to furnish power for two steam 
hammers. . 

All machinery and equipment were furnished on 
the company’s specifications, the electrical installa- 
tions being made under supervision of A. Shipek, 
chief electrician. The C. Kirk Hillman Co., of Seattle. 
sales agent for several-electrical manufacturers, sold 
the electrical equipment_nequiréd inthe plant. 
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_ Electrical Co-operation on the Coast 


NE of the outstanding features of the joint con- 
O vention of the Pacific Coast Section, N. E: L. A., 

with the jobbers and contractor-dealers that was 
held last week at Coronado, Cal., was the fine spirit of 
co-operation shown between these different branches 
of the electrical industry that have so frequently 
clashed in many other sections of the country. While 
co-operation has been quite generally advocated ‘for 
many years, our Pacific Coast friends have been 
quietly carrying it out. Nowhere else has it been 
made so effective and successful. The Pacific Coast 
has set a splendid example for the rest of the country 
from which we may all profit. 


Use Receptacles for Appliances 

T THE suggestion of the chief of the San Fran- 
A cisco Department of Electricity, the Pacific 

Coast convention at Coronado last week adopted 
resolutions strongly advocating teaching the public the 
need for wall receptacles for proper use of heating 
appliances instead of connecting these to the ordinary 
fixture sockets..This matter has been brought up be- 
fore at odd times but little concerted effort has been 
made to bring it home to the public. It is high time 
that the various electrical interests woke up to the 
fact that they have nothing to lose by getting behind 
this movement, rather is there much to gain through 
the more convenient and safer use of appliances 
thereby made possible. 


Prospects for Early Peace 


EPORTS from Paris indicate favorable pros- 
pects for early conclusion of peace with Ger- 
many. Formal termination of the war is there- 
fore probably only a matter of a few weeks. Im- 
patient as many have been over the peace conference, 
the fact remains that in less'than four months it has 
conducted the most far-reaching and important inter- 
national negotiations ever undertaken in history. The 
extraordinary difficulties involved in harmonizing the 
many conflicting interests are little appreciated.. The 
final peace settlements are essentially a compromise of 
different ideas and ideals and, while they may not 
© please everyone, are doubtless the best that could 
have been drafted under all the existing conditions. 
The point of chief importance to remember is that 
the peace treaties should bring to a close not only the 
greatest war of mankind, but what has been probably 
the most widespread period of human unrest, social 
and economic as well as political, that has ever con- 


_ vulsed this earth. Actual conclusion of peace should, 


therefore, be made the occasion of the universal re- 
turn to the orderly activities of peace—development 
of the arts, sciences, industries, commerce and the 
pursuit of happiness. . 


Auspicious Resumption of Building 
ROM many sections of.the country are being re- 
B ceived pleasing reports of a marked resumption 
of building activities. These include not only 
numerous public works but an extended construction 
of dwellings and apartments. The latter will meet the 
serious dearth of housing facilities that has been 
causing anxiety in many cities. A particularly aus- 
picious feature of this revival of building is that it has 


' been undertaken in spite of continued high prices of 


materials and labor, the public realizing more and 
more that these high prices are evidently here for a 
protracted stay. The building industry is closely con- 
nected with many other industries, including the elec- 
trical. Its renewed activity, therefore, will doubtless 
have a wholesome effect on business. 


Experience with Electrical Precipitation 
HE Cottrell process of electrostatic precipitation 
of solid particles from flue gases has become 
firmly established in smelting plants, cement mills 

and other works, so that its value and practicability 

are no longer questioned. The time is now ripe for 
discussing operating conditions in the light of expe- 
rience, so that difficulties occasionally encountered in 
its use may be overcome and its applicability extended. 

On other pages in this issue we publish an article by 

Mr. J. M. Wauchope in which these features are con- 

sidered and, helpful suggestions made for avoiding 

troubles. Frank discussions of this character will be 
found of value in clearing up misconceptions and in 
aiding more intelligent operation of the equipment. 

The operator who is anxious to make the most of this 

interesting process cannot have too much reliable 

information at his disposal. 


Steel-Mill Electric Drive Progressing 
URING the war the demand for steel was so 
great that the application of time, labor and 
money-saving methods in steel mills made con- 

siderable headway. This accounts for the substantial 

increase in the use of electric rolling-mill drive during 
the last few years and makes opportune a review of 
the present status of this most exacting application of 
electric power. We (are,fortunate>in being able to 
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present such a review in this issue from the pen of 
Mr. Brent Wiley, one of the best known authorities 
on this subject. He shows how the problem of steel- 
mill electrification often lends itself to the use of spe- 


cially designed motor and control systems in order to. 


secure the best all-around results. The tendency to 
use central-station power that he reports will be wel- 
come to many power companies. Steel-mill drive 
affords the best example for showing the adaptability 
of the electric motor to meet the heaviest and severest 
loads. Its further development should therefore prove 
of special interest to all power engineers. 


Pacific Coast Practice in Insulator 
Testing 


NE of the chief aims of the operating engineer 
() is to keep operating, maintaining service in face 

of all difficulties. The doctrine is that preven- 
tion is better than cure; that it is better to prevent 
cessation of service than to renew it, however mer- 
itorious the manner of renewing it may be. One of 
the chief problems facing the engineer operating high- 
voltage transmission lines is that of maintaining his 
lines against storms, against landslides and other 
causes of damage. And not least, perhaps, of the 
factors contributing to service interruptions is that of 
insulator deterioration and failure. Insulator main- 
tenance, detection of deterioration and replacement of 
defective units, thus is a matter of prime importance 
to the transmission engineer. 

The transmission lines and systems of the Pacific 
Coast are many and vast. They cover an enormous 
territory of varying topography. The potentials em- 
ployed are among if not actually the highest employed 
commercially. These lines parallel the sea coast with 
its salt-laden sea fogs; they traverse the long stretches 
of the country with their intense heat from the direct 


rays of the sun and the sand dust and the heavy rains. © 


Every form of climatic change, except that of intense 
cold, is encountered, sometimes rapidly in quick suc- 
cession. Thus the insulator problem has assumed im- 
portance of the first moment, not only because of the 
climatic changes to be met, but because of the large 
number of insulators involved, the long distances over 
which they are scattered, and the dependence placed 
upon the energy transmitted. 

Because the transmission lines of different com- 
panies have covered different stretches of country sub- 
ject to different climatic conditions, troubles of differ- 
ent sorts have been encountered and different pal- 
liatives and alleviative measures found. A porous 
insulator is not as objectionable in a dry, clean locality 
as ina locality where the atmosphere is dust-laden one 
day and saturated with moisture the next. It is these 
reasons that explain why the various operating com- 
panies have adopted various methods of detecting 
deteriorating and defective insulators. 

An article appearing elsewhere in this issue repre- 
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sents data on detecting deteriorating or defective insu- 
lators that should be of very great value to operating 
men. These data apply not to one company meeting 
certain conditions but to six companies meeting prac- 
tically all conditions pertaining to the Pacific Coast 
states. 


operating companies adhere to each method, the lim- 


itations and salient advantages of each and the appa- 


ratus and men required for each. | 

The megger method, much heralded a few years 
ago, 1s useful, but the fact that its reliability is so 
dependent upon atmospheric conditions—humidity, 
fog, etc.—and the necessity of making good contact at 


the right place upon the insulator, makes it a seasonal . - 


method. The 6o0-cycle, high-voltage and oscillator 
methods are laboratory rather than field methods, be- 
cause of the bulky and heavy apparatus required. The 
spark-coil method requires only a small crew and is 
superior to the megger method in many ways, notably 
in that it is independent of climatic conditions. The 
telephone receiver “method gives good results on 
wooden poles, has limitations on steel towers since it 


-indicates a tower carrying defective insulators but not 


which of the insulators are defective. Another fact 


that should be borne in mind is that discrimination | 


betwen a dirty and a defective insulator cannot be 
made with certainty. The appartaus required is, how- 
ever, light and compact and the work can be carried 
on rapidly by one man without interfering with the 
transmission of power. 

Checking up the condition of insulators, detecting 
insulators that are deteriorating before they become so 
defective as to cause a service interruption is better 
than waiting until harm is done. The various methods 
employed for doing this, why various companies pre- 


This article points out five methods of testing. 
insulators im situ some without interferring with the. 
It tells which of the large 


Aa 


fer one method to other methods, and the limitations . 


of each should prove interesting and instructive read- 
ing to all concerned in maintaining potential upon 
transmission lines. 


Back to Private Control - 


T announced determination of the Federal Ad- 


 ministrátion to hand back to private control the 
wire communication system of the country is 
charged with unusual significance. For many years 
the most determined efforts have been made to wrest 
from private ownership and place under the control 


of the Federal Government the telegraph and the tele- 


phone systems of the country. Under the stress of 
war coriditiens, upon extraordinary authority con- 
ferred upon the President, the way was opened for 
the taking over of the wire systems and indulging in 
the experiment of government control. 

“When the lines passed to the Government the sys- 
tems had reached a remarkable degree of efficiency in 
organization and management. Through a series of 
splendid developments a gigantic network covered the 
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country, rendering good service, amply and ably 
financed, and with a laboratory and operating per- 
sonnel for which only commendation was possible. So 
tolerant were the people of the country in their effort 
to make any sacrifice, either business or personal, in 
order that the Government might not be embarrassed 
and so great were the opportunities to make a good 
showing, that the resulting retrogression of the service 
is a glittering commentary on the inadequacy of the 
department to the direction of which was assigned the 
handling of the situation. The greatest significance 
lies in the fact that what is presumed to be one of the 
most efficient arms of the Government failed in the 
handling of a system which came to it with condi- 
tions eminently prepared to work out a successful 
issue. 

This brings us to a rather unusual stepping back 
and away from an ideal which has long been cherished 
by the exponents of government ownership of public 
utilities. And it would not seem to be the part of 
unwisdom to conjecture that the announcement of this 
policy will retard rather than foster the idea and its 
application to other utilities in the near future. Excel- 
lent as the Post Office Department is as an institution 
in general, and reasonable and logical as are the rea- 
sons for continuing this one element of service under 
government direction, even its administration indi- 
cates the unwisdom of the Government attempting the 
restriction, regulation and operation of another public 
utility. 

Governmental affairs require two kinds of work- 
-ers—those who direct and those who carry the load. 
Those who serve must needs give up in some degree 
the freedom of personal operation that is permitted 
and considered a privilege in ordinary commercial 
life. Either through intense patriotism and a desire 
to serve or through fear of consequences, a degree of 
self-abnegation that is utterly undemocratic makes the 
governmental employe tolerant of the conditions which 


surround him. Such conditions of service attract, on | 


the one hand, good men who look upon their own 
achievements with an unappreciative eye, and, on the 
other hand, a long line of meditocrities who choose the 
service as a refuge rather than a career. Big thoughts, 
big actions and a toleration of the other man’s view- 
point and an acquiescence in that viewpoint are not 
found in this direction. Regarding the mediocrities 
no comment need be made. With the men of large 
accomplishment who are content to undervalue their 
own achievements and thus participate in an unappre- 
ciated service, it would seem that the very character- 


istics which make possible this anomalous condition in | 


a subtle way render them incapable af the vision, 
enthusiasm and imagination which are required in the 
accomplishment of big things. 

Rig men—really big men—in public service have 
always been a disappointment. The restrictions which 
encompass their operations. rob them of the oppor- 
tunity they possess in commercial life-to display those 
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attributes of daring which make for commercial suc- 
cess. The initial hindering of authority and the 
lack of ultimate responsibility are upper and nether 
millstones between which many a brilliant man from 
public life has had his enthusiasm and ability ground 
into the impotent dust of negative performance. 

If these cogitations have any semblance of verity 
the conclusion must follow that it is inevitable that 
those things upon which the commercial fabric of the 
country depends must be managed by commercial men, 
under the rules of procedure followed in commercial 
enterprises, and that the rewards for successful accom- 
plishment must be measured by the tithe which the 
public gladly gives for service well rendered. 

The public is not niggardly; it has demonstrated 
its willingness to stand by the Government under any 
and all conditions; it has indicated its willingness to 
pay the price of acquiring and holding its ideals, and. 
properly informed with regard to the complexities and 
responsibilities of public service, it will pay the way. 

However, the public will demand of private own- 
ership or control as high a degree of efficiency as it is 
possible to attain if the demand for an adequate com- 
pensation is yielded to. It will not do to smuggle 
inefficiency into the rates. The development of engi- 
neering products has received a tremendous impetus 
during the last decade and particularly during the 
period of the war new standards of service and a new 
appreciation of conservation and economy have been 
evolved. There can be no slipping back to slipehod 
methods. 


Buy Your Copper Now 


RUE to form, copper is fluctuating with the law 
T supply and demand. Few other products 

indicate more truly, unerringly and more quickly 
the state of the market. The price of copper is a 
barometer of conditions. 

With the vast production brought daai to a 
halt with war’s cessation came a slump in demand and 
the inevitable slump in price. The government re- 
stricted price of 23 cents tumbled to 15 cents and 
less just because of the absence of demand and huge 
supplies on hand. Today many copper plants are shut 
down, most of the larger ones are operating at halt 
capacity, although conditions are improving gradually 
toward a normal market and supply, and production 
is going on upon a 60% basis. 

When the war made its frenzied call for copper. 
more copper, the price soared, production multiplied 
and enormous quantities were produced. Then wars 
demands ceased suddenly, unexpectedly, with the in- 
evitable result that production swamped the demand 
and prices avalanched down. Today copper is selling 
at 16 cents a pound. Tomorrow or the next day. the 
copper market will have attained its equilibrium again 
when the peace-time callings get into swing. Mean- 
while the time to buy copperis-now. 
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= Week's Events 


Edison M edallist — Biggest Hydraulic Turbines — Pacific 
Coast Joint Conventions Promote Further. Co-operation 


EDISON MEDAL TO BE PRESENTED TO 
B. G. LAMME. Aog 


Program for Annual Meeting of American Institute of 
Electrical Engineers, May 16. 


The annual business meeting of the American In- 
stitute of Electrical Engineers will be held May 16 
in the auditorium of the Engineering Societies Build- 
ing, New York City, at 8:30 p. m. © At this meeting 
the Board of Directors will make its annual report, 
including a complete financial statement for the year 
ended April 30, 1919. The report of the tellers will 
also be presented, giving the results of the election 
of officers for the ensuing administrative year. The 
Weaver Memorial Tablet, which is to be erected in 
the headquarters of the Institute “in acknowledge- 
ment of the services rendered to the Institute and to 
the electrical engineering profession by William D. 
Weaver,” will be exhibited at this meeting. 

Immediately following the business meeting will 
take place the ceremony of the presentation of the 
Edison Medal. This medal was founded by the Edi- 
son Medal Association, composed of associates and 
friends of Thomas A. Edison, and is awarded annu- 
ally by the American Institute of Electrical Engi- 
neers “For Meritorious Achievement in Electrical 
Science, Electrical Engineering, or the Electric Arts.” 

The Edison Medal has been awarded this year to 
Benjamin G. Lamme “for invention and development 
of electrical machinery,” and the presentation cere- 
monies will be as follows: 

“The Edison Medal,” by Carl Hering, chairman, 
Edison Medal Committee. 

“Achievements by Benjamin G. Lamme,” by B. A. 
Behrend. > i 

Presentation of the Medal, by Wm. B. Jackson, 
vice-president, A. I. E. E. 

Response, by Benjamin G. Lamme. 

Non-members of the Institute are cordially invited 

to attend this meeting and ladies are welcome. 


CAREER OF BENJAMIN G. LAMME. 


Benjamin G. Lamme was born on a farm near 
Springfield, Ohio, in 1864, and graduated from Ohio 
State University as a mechanicql engineer in 1888. 
The subjects in which he has been particularly inter- 
ested since his student days are analytical, especially 
mathematical and mechanical problems. 

He entered the Testing Department of the West- 
inghouse Electric & Manufacturing Co., May 1, 1880, 
and has now been associated with the company con- 
tinuously over 30 years. The company was then 
engaged almost exclusively in the manufacture of 
alternating-current apparatus for incandescent light- 
ing. The development of practically all types of poly- 
phase alternating-current apparatus and railway gen- 
erators and motors was a matter of the future, in 
which Mr. Lamme took a leading part. He has in- 


vented and designed much of the apparatus and many 
of the systems and methods which are now in general 
use. He has received about 140 patents, many of 
which are of fundamental importance and cover in- 
ventions which have contributed very largely to the 
prevailing methods of generating, transmitting and 
using electrical power. He has been a leader in the 
development of the induction motor, polyphase gen- 
erator, synchronous converter, single-phase railway 
apparatus and direct-current railway apparatus. 

In 1900 he was made assistant chief engineer, and 
since 1903 he has been chief engineer of the company. 


Benjamin G. Lamme, Who Will Receive the Edison Medal 
Next Week. 


Aside from his personal engineering activities, he acts 
in an advisory capacity to the whole engineering in- 
terests of the company. He is chairman of the 
company’s committee which passes upon new inven- 
tions and appliances. Mr. Lamme has been an 
acknowledged leader during the past twenty-five years 
in the engineering work of the Westinghouse com- 
pany, and many advances in the general use of elec- 
tricity are due to his ingenuity and ability and dis- 
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criminating judgment in directing and passing upon 
the engineering work of others. 

He is the author of many technical papers pre- 
sented before engineering societies, some of which 
are regarded as classics, not only because of their 
technical worth, but because of their clear and lucid 
style. A paper on the induction motor published 18 
years ago, 1s used in many schools and permission has 
recently been given for including it in the textbooks 
of the Naval Academy at Annapolis. His inventions 
and writings have made him well known among elec- 
trical engineers in Europe as well as in America. 

In 1915, upon nomination by the American Insti- 
tute of Electrical Engineers, Mr. Lamme was ap- 
pointed by the Secretary of the Navy to membership 
on the Naval Consulting Board, and his services as a 
member of the Board during the war have been of 
_ great value to the country. 


THE 52,500-HP. HYDRAULIC TURBINES FOR 
NIAGARA FALLS. 


Largest Capacity Turbines Being Built for New Niagara 
Falls Development of Hydro-Electric Power 
Commission of Ontario. 


The two turbines being built by the Wellman- 
Seaver-Morgan Co., Cleveland, Ohio, for the above 
development will have a capacity of 52,500 hp. each, 
when operating at 18714 r.p.m. under a normal head 
of 305 ft. 

The turbines will be of the single-runner vertical 
type, discharging downward into a single draft tube. 
The turbine casings will be of cast steel, of spiral 
form. The gates will be of the balanced wicket type, 
operated through suitable mechanism by a governor 
located on the generator floor. 

The throat of the spiral casing leading to the run- 
ner will be spanned by a speed ring having ribs or 
vanes properly designed to direct the water to the tur- 
bine gates. The weight of the rotating turbine ‘parts 
and the hydraulic thrust on top of the runner will be 
carried by a thrust bearing located on top of the 
generator. 

All of the gate mechanism, except the gates them- 
selves, will be outside of the water passages and acces- 
sible for adjustment and repair. 


The runner will be approximately Io ft. in diame- | 


ter. The casing will have an inlet diameter of about 
10 ft. and will discharge approximately 1800 cu. ft. of 
water per second. 

These turbines, when installed, will be by far the 
largest capacity hydraulic turbines in existence. 


NEW YORK LEAGUE SUBSCRIBES LIBER- 
ALLY FOR VICTORY LOAN. 


‘Subscriptions Amounting to $50,000 Secured at Recent 
Luncheon. 


Several interesting addresses were delivered at the 
New York Electrical League luncheon which was held 
on April 29 at the Hotel McAlpin. Maj. David A. 
L’Esperance of the 369th infantry, formerly the New 
York 15th national guard, spoke of the wonderful 
bravery and accomplishments of the troops of this 
regiment. It was mustered into the United States 
service Aug. 17, 1917, under Col. William Haywood 
and holds the record for continuous front line trench 
service, 191 days. This regiment compiled an en- 
viable record and received three decorations of the 
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French Legion of Honor out of 61 conferred on 
United States troops. Major L’Esperance received 
one of these and also the Croix de Guerre, but of this 
he did not speak. TES | 

Dr. Charles T. Baylis, who has travelled from one 
end of the European battlefields to the other, spoke 
of some of his experiences in France and Belgium. 
He made an eloquent appeal for the further support 
of the Victory Liberty. Loan by members of the Elec- 
trical League. Members of the League subscribed for 
$50,000 in bonds preceding and following the banquet. 


TELEPHONE COMPANY GREETS EM- 
PLOYES BACK FROM WAR. 


407th Telegraph Battalion Welcomed by President Bethell 
of New York Telephone Co. 


The 407th Telegraph Battalion, Signal Corps, com- 
posed of former employes of the New York Tele- 
phone Co., was mustered out of .service May 3 at 
Camp Upton. On the same day the battalion was 
brought back to New York, tendered a lunch at the 
Holland House and dinner at the Commodore hotel 
by U. N. Bethell, president of the company. 

In the evening the battalion was reviewed for the 
last time as a unit in the Seventh Regiment Armory 
by Brig.-Gen. C. McK. Saltzman of the Signal Corps. 
and Mr. Bethell made a brief speech. He said: 

“We are glad you are back and we give you wel- 
come, not only because of what you have done, but 
also because we need you. Your jobs are bright and 
burnished and waiting for you.” 

The regiment was recruited early in the war and 
was officially commended for establishing communica- 
tion between Chaumont and Chatillon-sur-Seine. 

At the close of the review the colors which had 
been presented to the battalion by fellow employes 
were returned. Miss Marjory Quigley received them 
with an appropriate speech. Major Mastin then called 
out each member of the command in turn and pre- 
sented him with his discharge from the United States 
service. 


PRACTICAL MEASUREMENTS OF DAY- 
LIGHT IN MODERN FACTORIES. 


E. G. Perrot Presents Test Results Before Philadelphia 
Section, I. E. S. 


The last meeting of the Philadelphia Section, Illu- 
minating Engineering Society, was held on April 23 
in the Engineers’ Club, Philadelphia, Pa. The paper 
of the evening, “Some Practical Measurement of Dary- 
light in Modern Factory Buildings,” was presented bv 
E. G. Perrot. -Jt dealt with the results obtained bv 
him in a large number of measurements taken inside 
and outside of several buildings of various types. The 
effect was shown of time of day and year, of floor 
height, of interior construction and of other variable 
features on the illumination afforded by daylight in 
various parts of the building. The data obtained all 
show the great importance, when designing a building. 
of giving consideration to certain features if the most 
desirable results from daylight are to be obtained. 


. Among the factors to be considered in this design are 


the effect on the workers and the critical point at 
which the loss of heat, due to increased window area. 
will exceed the gain due to increased natural illumi- 
nation. The paper was illustrated with lantern slides. 
An interesting. discussion) followed its presentation. 
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Pacific Coast Section, N. E. L. A. 
Holds Big Convention 


Third Annual Meeting Held in Conjunction with the 
Quarterly Meetings of Pacific Division, Electrical Supply 
Jobbers, and California Electrical Contractors and Dealers 


ment of definite objectives and the determina-- 

tion of far-reaching policies for the future, 
the third annual convention of the Pacific Coast Sec- 
tion of the National Electric Light Association at 
. Coronado Beach, California, April 30-May 2, may 
be regarded as the most successful yet held by this 
vigorous young section of the West. It was preceded 
by a two-day meeting of the Pacific Division, Electrical 
Supply Jobbers’ Association, interspersed with meet- 
ings of California Electrical Contractors’ and Dealers’ 
. Association and enlivened by presence of many on 
their way to the Westinghouse Jobber-Agents’ meeting 
at Del Monte the following week. It was character- 
ized by a spirit of harmony and co-ordination of effort 
. among all branches of the industry. 

Resolutions were adopted on several important 
matters. The engineering committee was instructed 
to make a study of the conservation of fuel oil by 
means of the electrical operation of steam railroads. 
The chairmen of the several technical committees of 
. the National Association were requested to make their 
. appointment of committee members in accordance 
with the recommendation of the chairman of the 
engineering committee of the Section. Disapproval 
was expressed of the proposed establishment of a 
` standard of ethics by the U. S. Bureau of Standards 
purporting to outline methods of operation, the fixing 
of rates, etc. All branches of the industry were in- 
_vited to co-operate in educating the public to under- 
stand the necessity of wall receptacles rather than 
fixture sockets for heating appliances. It was recom- 
mended that a Bureau of Public Relations be estab- 
lished under the direction of the Public Policy Com- 
mittee to collect and disseminate information calculated 
to create and maintain a friendly public attitude 
toward the electric utilities. The financial support of 
the central stations was pledged to the California Co- 
operative Electrical Campaign for another year. 

A. E. Wishon, San Joaquin Light & Power Co., 
was elected president for the ensuing year, E. R. 
_ Davis of the Southern California Edison Co. and Lee 
H. Newbert of the Pacific Gas & Electric Co., vice- 
presidents ; A. H. Halloran of the Journal of Elec- 
tricity, secretary, and J. F. Polland of the Sierra & 
San Francisco Power Co., treasurer. The new execu- 
tive committee consists of R. S. Masson, Arizona 
Power Co., Geo. A. Campbell, Truckee River General 
Electric Co.; C. M. Einhart, Roswell (N. M.) Gas 
& Electric Co.; C. C. Hillis, Electric Appliance Co. ; 
F. J. Somers, Century Electric Co.; E. O. Shreve, 
General Electric Co.; Wm. Baurhyte, Los Angeles 
Gas & Electric Co.; J. B. Black, Great Western 
Power Co.; Henry Bostwick, Pacific Gas & Electric 
Co.; S. M. Kennedy, Southern California Edison Co. ; 
A. B. West, Southern Sierrra Power Co.; Samuel 
Kahn, Western States Gas & Electric Co. 

The first session was called to order by President 


W ITH an attendance of over 500, the accomplish- 


> 


Samuel Kahn on Wednesday afternoon, April 3oth, 
the meeting being opened with the singing of 
“America.” William Clayton, manager of the 
Spreckels interests around San Diego cordially wel- 
comed those in attendance. Appropriate response was 
made by Albert H. Elliott, secretary Pacific Division, 
Electrical Supply Jobbers’ Association. 

Samuel Kahn, in his presidential address stressed 
the necessity for a change in the present relation be- 
tween the geographic section and the national associa- 
tion and the need for a more adequate provision for 
financing the section. (Subsequently the section 
unanimously adopted the suggestions of its executive 
committee relative to a de-centralization of the na- 
tional association and a localization of effort.) He 
emphasized the value to the public and to the utilities 
of the fair-minded policy of the utility commissions 
throughout the section and recommended that their 
powers be extended to include the regulation of mu- 
nicipally-owned public utilities. He also urged edu- 
cation of the public as to the needs for more adequate 
legislation affecting public utility operation. 

Secretary A. H. Halloran in his annual report 
summarized the progress of the Section during the 
past year, the report being amplified in those presented 
by the chairmen of the several standing committees. 

Telegrams of regret because of their inability to 
attend were read from President W. F. Wells of the 
national association and Col. H. M. Byllesby. The 
national association was officially represented by R. S. 
McClelland, chairman of the Hydroelectric and Tech- 
nical Section thereof. 

A general session was convened Thursday after- 
noon for the purpose of listening to a masterly paper 
by S. M. Kennedy, general agent of the Southern 
California Edison Co. | 

In this paper on “The Man in the Street,” Mr. Ken- 
nedy pointed out the necessity for utility companies 
cultivating the good will and confidence of the public. 
He explained that this could best be done by obtaining 
the viewpoint of the individual and showed the dif- 
ferent angles from which the individual often judges 
the utility. 

Strong endorsement of the sentiments expressed 
in Mr. Kennedy’s paper were given by John A. Brit- 
ton, R. H. Ballard, A. E. Wishon, T. E. Bibbins and 
Ed. Whaley. 

The convention was officially brought to a close: 
Friday afternoon with the reading of the Public Policy 
Committee Report by John A. Britton, the reading 
of resolutions and the election of officers. 

Lavish entertainment was tendered all guests at 
the convention by means of auto trips, dancing and 
outdoor sports. The feature event was a visit to the 
army aviation field at North Island where an aviation 
circus was staged and opportunity given to investigate 
the equipment. 

On Friday night a banquet was held; William 
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Clayton being the toastmaster, and E. O. Edgerton, 
president of the California Railroad Commission, the 
principal speaker. 

Parallel sessions of the Engineering and of the 
Commercial Sections were held during Thursday 
morning and afternoon and on Friday afternoon. 


ENGINEERING COMMITTEE SESSIONS. 


H. A. Barre, electrical engineer, Southern Califor- 
nia Edison Co. and chairman of the Engineering Com- 
mittee, presided at all meetings of this section. 

The Insulation Committee's report was submitted. 
The committee consisted of John A. Koontz, chair- 
man, Great Western Power Co., C. O. Poole, Sierra 
& San Francisco Power Co., and J. P. Jollyman, 
Pacific Gas & Electric Co. The salient features of this 
report are published elsewhere in this issue. 

“Emergency Interchange of Power” was a paper 
read by G. R. Kenny. This paper described the ar- 
rangements by which the Southern California Edison 
Co., the Mount Whitney Power & Electric Co., and 
the San Joaquin Light & Power Co. overcame the im- 
pending power shortage due scarcity of water power, 
by pooling their loads and interconnecting their sys- 
tems. This was at first done without any definite 
understanding as to settlement or restrictions as to 
energy interchange. A re-arrangement of switching 
apparatus was made, transformers were installed for 
permitting 15,000 kw. to be interchanged between the 


San Joaquin and Mount Whitney systems at Strath- 


more, Kern Station No. 1 was run at full capacity, 
while San Joaquin’s Canyon station was cut loose 
from the 6o-cycle system and operated at 50 cycles. 
A 5000-kw. frequency changer was installed at Mag- 
unden and the Big Creek 150,000-kv-a. transmission 
line was used for interconnection. The load dis- 
patcher at Quesno had charge of the entire system, 
composed of three systems, with instructions to allow 
no water to flow to waste, and to save fuel every- 
where by operating only what units were needed, and 
then at most efficient loads. 

Power interchanged was paid for upon a basis 
of generating cost plus one half the saving resulting 
to the receiving company, with a number of clauses 
as to equipment used, uses, time of utilization, etc. 
The arrangement proved so satisfactory, so economi- 
cal, that the interconnection is still in operation. 

“Relay Protective Systems” was the title of a 
paper presented by G. E. Armstrong, and described 
in detail the relay protective system developed by the 
Southern California Edison Co. Climatic conditions 
are so favorable throughout the territory traversed 
by the company’s lines that shutdowns are compara- 
tively infrequent. While this fact has delayed the 
development of a complete and satisfactory protective 
scheme it also makes such a scheme the more impera- 
tive. Continuity of service is demanded by the cus- 
tomers. The cost of boilers, steam-making capacity 
and fuel consumption incident to stand-by service can 
all be reduced if the likelihood of service interruptions 
` occurring can also be reduced. Interconnection and 
a complete and reliable system of relay protection 
accomplish this, and also lower to cost of patrolling 
lines, and energy losses in lines kept alive in readiness 
for emergency. Insulator failures will be reduced 
when proper relay protection is afforded; short-cir- 
cuits lose a large part of their seriousness. 

Choice of proper relay depends upon careful analy- 
sis of the system to be protected. A number of specific 
examples of what the Southern California Edison Co. 
has done in the way of relay protection, the construc- 
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tion of interconnected and duplicate lines, and mode 
of working out protective schemes are pointed out. 

In “Converting a Steam Plant to Stand-by Opera- 
tion” L. M. Klauber, San Diego Consolidated Gas & 
Electric Co. explained some of the problems that 
entered into the interconnection between the San 
Diego Gas & Electric Co. and the Southern California 
Edison Co. These consisted of changing the gover- 
nor characteristics of the steam turbines to permit 
more equitable parallel operation with distant water 
turbines, a method of cooling steam-turbine blading 
while the machines float on the line ready to pick up 
load, an operating schedule for interchange of 
power between two systems through frequency- 
changers, methods of testing transmission lines so as 
to reduce line disturbances and protecting them while 
lightly loaded, boiler-room problems, regulation of 
the water supply, and manner of improving plant 
efficiency during stand-by service. | ; 

“The Use of Pulverized California Coal” was the 
topic of Chas. H. Delany. The advantages of burning 
pulverized coal, and the location of California coal 
fields and the analysis of their coals were taken up. 
A comparison of pulverized coal and oil as fuels was 
given. Various phases of erecting pulverized coal 
plants were discussed as were also the salient factors 
involved in burning powdered coal under boilers. 

In the discussion R. J. C. Wood, Southern Cali- 
fornia Edison Co., emphasized importance of careful 
cost comparisons, and said the high sulphur content 
of California coals might lead to corrosion difficulties. 
Mr. Linden, Beckman & Linden, stated boiler efficien- 
cies with pulverized coal should range trom 78 to 
82% instead of 75% as given by the author; further, 
the cost of pulverizing should vary between 35c and 
55c, and not around $1 as stated by the author. Dry 
coal is vitally important if spontaneous combustion 
in storage bins. is to be prevented. Cold or cool, but 
not hot, powdered coal can be stored. P. M. Downing, 
Pacific Gas & Electric Co., asked that more complete 
and extensive data be obtained, saying that such would 
be necessary before installations could go ahead. S. J. 
Lisberger, Pacific Gas & Electric Co., spoke of the 
high installation costs and difficulties to be overcome 
for pulverized fuel burning because of finding dry 
locations, overcoming arch and brick troubles, etc. 

“Increasing Revenue by the Watthour Meter” was 
the theme of O. A. Knopp, who pointed out that 
although the induction watthour meter is both ac- 
curate and reliable, it often lags far behind the desired 
standard under the heavy overloads to which it 1s 
submitted. A curve straightener which permits the 
accurate recording of heavy loads by a small meter 
is advanced as the solution of the difficulty. This 
device is described and results obtained by the Pacific 
Gas & Electric Co. are given. This paper was dis- 
cussed by F. S. Leach, Pacific Gas & Electric Co., 
C. M. Hoag, Southern Sierras Power Co., J. P. Jolly- 
man of the Pacific Gas & Electric Co., H. A. Barre, 
Southern California Edison Co., and J. C. Abell of the 
Western States Gas & Electric Co. 

“The Electric Welding Load” by John Hood, Gen- 
eral Electric Co., discussed the field of application of 
electric welding, and the two general types of electnc 
welding. The load-factor of resistance and arc weld- 
ing, the metal electrode and the betterment of load- 
factor were pointed out. Mr. Hood’s paper was 
accompanied by a demonstration of a welding outht 
working on the constant-current principle. Samples 
of welds were shown, F. A. Anderson, U. S. Ship- 
ping Board,,and,W. B..Sawyer took part in the dis- 
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cussion, both telling of their personal experiences and 
opinions with electric welding, both emphasizing the 
importance of determining the proper combination of 
electrodes, character of material and its chemical and 
physical composition. | 

“Kilowatt-Hours per Barrel of Oil—What Does 
It Mean?” With this as his text, S. J. Lisberger, 
Pacific Gas & Electric Co. analyzed the meaning of 
“kilowatt-hours per barrel of oil” and pointed out 
the laxity so often accompanying its use. This is 
shown by the fact that the oil consumption per kilo- 
watt-hour varies between 180 and 240 bbl., according 
to what is implied ar understood. The influence of 
different classes of service supplied, the operation and 
performance of auxiliaries and the methods of oper- 
ating in San Francisco were given. 

“Automatic Induction Generator Plants,” by E. A. 
Quinn, deseribed the salient features of two small 
hydroelectric plants of the San Joquin Light & Power 
Co. that operate under heads which existed in the 
normal flow line of other plants located along the 
river. The plants are operated without attendants and 
represent a unique development brought about during 
the war. A further description of these plants will 
appear in the ELectricaL Review at a later date. 

"Some Notes on Suspension Insulator Design,” by 
H. L. Garbutt, Westinghouse Electric & Manufactur- 
ing Co., was a paper that brought out considerable 
discussion. This paper discussed the theory of insu- 
lator design, failures that occur and the reasons there- 
for. Modifications in design were suggested, as were 
various tests. 

S. J. Lisberger, Pacific Gas & Electric Co., pre- 
sented the report of the Committee on Line Safety 
Code. A code has been prepared and would soon be 
approved by the California Railroad Commission. 
R. S. Ready, electrical engineer of the Commission, 
described the field inspection now being carried out 
throughout the entire state before approving the Code. 
He stated he considered such a code, when completed, 
as mor valuable than that issued by the Bureau of 
Standards because of the special local conditions dealt 
with by the former compared to the larger territory 
involved in the latter. 


COMMERCIAL SESSIONS. 


The first of the sessions under auspices of the 
Commercial Committee was opened Thursday morn- 
ing with presentation of the paper on “The Proper 
Training of the Sales Personnel,” by L. H. Newbert, 
commercial manager, Pacific Gas & Electric Co., San 
Francisco; this paper is abstracted at some length on 
_ Other pages of this issue. 

In the discussion R. H. Ballard, vice-president 
Southern California Edison Co., Los Angeles, empha- 
sized the fact that the salesman is the first point of 
contact between the company and the consumer and 
that the impression left by him will have great weight. 
The salesman should see to it that the consumer is 
well taken care of from the minute the contract is 
signed and that the friendship he has created be 
maintained by courtesy from every department of the 
company. A salesman who knows his business cannot 
help being enthusiastic for the company and for the 
service as a whole. He it is who paves the way for 
the partnership between company and consumer. 

John A. Britton, vice-president and general man- 
ager Pacific Gas & Electric Co., San Francisco, said 
that a salesman possessing all the characteristics men- 
tioned by Mr. Newbert would not be a salesman but 
- an executive. The primary qualification for a sales- 
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- man 1s his ability to approach people and present the 


argument. Mr. Britton urged closer contact between 
the salesman and the executives. Every salesman 
should be known by the boss and should himself know 
the policies of the company, getting them from the 
boss; it makes no difference whether he is selling 
ranges, appliances or anything else. He urged the 
education of salesmen in the company’s business and 
advocated visiting power plants, substations, ware- 
houses, offices and garages for the purpose of thor- 
oughly understanding the business. 

K. E. VanKuran, Los Angeles manager, Westing- 
house Electric & Manufacturing Co., took exception 
to the premise that the sales department is the all- 
important branch of any industry. Experience teaches, 
he said, that the all-important, dominating feature of 
anv business, and particularly the electrical business 
of today, is service. Service can only be rendered 
through the proper co-ordinated effort of every per- 
son, section, division and department. It is necessary 
to apply the principal features of the sales personnel 
training to every department of the company and to 
every branch of the industry, with some ‘additional 
features added for the specialized branches of the 
work. Jn the selection of salesmen, the first con- 
sideration should be the applicant’s understanding of 
human nature. If we assure ourselves, first, by means 
of a proper analysis, that the prospective salesman has 
mastered the basic principles underlying this under- 
standing of human nature, we need have no concern 


as to the matter of unquestionable integrity and hon- 


esty for this will follow through proper direction. 

E. B. Criddle, general agent, Southern Sierras 
Power Co., Riverside, strongly advocated the selection 
of young men, molding their minds and training them 
in the policies of the company and thoroughly school- 
He declared the 
complexity of the business required an intensive sys- 
tem of training; one ill-considered act of an employe 
iniproperly trained will undo all the good work and 
work immeasurable harm to the company. 

Glenn D. Smith, Ontario, laid particular emphasis 
on the need of salesmen familiarizing themselves with 
the policies of the company as promulgated by the 
management. 

In presenting a paper on “How Can the Flectrical 
Industry Assist the Architect in Serving His Cli- 
ents,” J. O. Case, General Flectric Co., Los Angeles, 
stated that he had attempted to show the mutual ad- 
vantages and benefits to be derived from close co-oper- 
ation between the four branches of the industry— 
central station. manufacturer, contractor and dealer 
—on the one hand, and the consumer on the other. 
This paper will be abstracted in an early issue. 

Henry Bostwick, Pacific Gas & Flectric Co., San 
Francisco, gave hearty endorsement to the recom- 
mendations made by Mr. Case that a committee, con- 
sisting of the Advisory Committee of the California 
Electrical Co-operative Campaign be instructed to 
work out a definite plan of action to be approved by 
the Executive Committee of the Pacific Coast Section, 
N. E. L. A., the California Association of Electrical 
Contractors and Dealers and the California Electrical 
Supply Jobbers Association; the matter to be then 
taken up with the several local chapters of the Amer- 
ican Institute of Architects for their endorsement. To 
this end Mr. Bostwick offered resolutions which were 
unanimously adopted. He.also advocated propaganda 
for constructive advertising by central stations. 

Capt. Robt.. W. Brewer consulting engineer, called 
attention to the fact that the architect is not an engi- 
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. neer but that he does encroach on the latter’s field 
from time to time. He cited the English custom in 
the preparation of specifications and submission of 
bids as an improvement over the American practice. 
In England, he said, when the electrical contractor 
is submitting a bid, he knows pretty closely what he 
is expected to bid on. The quantities and articles are 
stated clearly, so that all the contractors will bid on 
the same material. He strongly urged close co-opera- 
tion between the contractors, architects and engineers. 

Frederick D. Mills, National X-Ray Reflector Co., 
San Francisco, spoke of the great strides made by the 
manufacturers in getting electrical devices introduced 
into buildings. The architect must look to the manu- 
facturer for the co-operation necessary to standardize 
the use of electrical devices. Further educational 
work must be along the lines of showing the owner 
and architect that contracts should not be awarded 
solely on price but upon the responsibility of the con- 
tractor to perform his duty in living up to the specifi- 
cations. While the manufacturer’s obligation ceases 
with the production of his materials, he is dependent 
upon the contractor to properly install the apparatus. 
A faulty installation usually reacts directly on the 
manufacturer. 

R. E. Eltringham, of the California Industrial 
Accident Commission, stated that the Commission for 
two years has been studying the question of a standard 
code which will shortly be ready for submission. It 
is the present plan to combine this code with the Fire 
Underwriters’ Code, making it fully representative 
of every industry affected. Mr. Eltringham urged 
the electrical industry to keep tn close touch with the 
Commission in the framing of this code. 

G. E. Arbogast, Los Angeles, manager F. E. New- 
bery Electric Co., stated that before the war the cost 
to the contractor-dealers in California of helping the 
architect through advertising amounted to $4000 or 
$5000 annually. 
mates an annual expenditure for new building of 
$50,000,000, about 5% of which will be expended for 
electrical work. He believes this percentage could 
be doubled by proper co-operation with the architects 
and recommended the employment of two men whose 
duty it would be to keep in close touch with every 
architect in the state. 


ELECTRIC COOKING AND HEATING. 


The paper on “Progress of Electric Cooking and 
Heating,” by B. M. Maddox, Mt. Whitney Power & 
Electric Co.. Visalia, Cal., was presented in his ab- 
sence by A. B. Wollaber, of San Bernardino. It will 
be summarized in an early issue. 

Glenn D. Smith, Ontario, opened the discussion by 
giving the experience of his company in building up 
a cooking load with very gratifying results. John J. 
Gibson, Pittsburgh, Pa., through K. E. Van Kuran, 
presented discussion dealing with the question from 
the manufacturers’ standpoint. He developed the 
necessity of the central station’s realizing the necessity 
for pushing the electric range under a profitable rate. 
He also urged consideration of electric water heating 
in connection with the electric range. 

P. H. Booth, vice-president, Edison Electric Ap- 
pliance Co., Ontario, told of the progress that has 
been made in range construction during the past two 
years, particularly as regards the perfection of a satis- 
factory alloy for resistance wire. He emphasized the 
necessity of “selling the idea” of electric cooking and 
prophesied an early increase in range sales. As proof 
of the central-station realization of the value of the 


ELECTRICAL REVIEW. 


With a revival of business, he esti- 


Vol. 74—No. 19, 


range load he stated that one company had found that 
a combined electric range and water heater is more 
profitable than a 10-hp. farm motor installation. At- 
tention was also called to the importance of hotel, 
restaurant and bake-shop equipment. He agreed that 
electric water heating would be practically satisfactory 
if a suitable rate could be determined. 

E. H. Richardson, Edison Electric Appliance Co., 
took the point of view that the progress to be made 
is largely a question of what we can gtve the consum- 
ers for their money, i.e., in quality and service at 
limited cost. He agreed ‘with Mr. Maddox that the 
fewer models we can get along with, the lower the 
cost will be, both to the manufacturers and the dealers. 
The number of models which are finally agreed upon 
by the industry will become a very important factor 
in purchasing and handling ranges. To a considerable 
extent the troubles experienced with electric appli- 
ances, depends upon the judgment and general dis- 
cretion of the user. 

R. C. W. Libby, Simplex Electric & Heating Co., 
told some of the experience of the Boston Edison Co. 
with a flying squadron of 17 women in a range cam- 
paign and of heavy-duty ranges installed for the 
Government during the past two years. 

In his address on “The Contractor-Dealer of To- 
morrow” John C. Rendler, president of the Southern 
California Edison Co., treated each section separately. 
The future contractor, Mr. Rendler prophesied, will 
be an up-to-date business .man who knows his work 
and that of his firm thoroughly. He will endeavor 
to provide in every residence, apartment -or office 
building installation adequate facilities in the way of 
outlets, switches, etc., for the convenience of the con- 
sumer. By hard and consistent effort he will win 
back the business that has been lost by industrials 
doing their own work and will understand all modern 
power applications. The dealer, firmly established in 
a well located, clean, bright store will be recognized 
as a modern merchant. He will advertise, in con- 
junction with the other interests, to the limit of his 
financial condition and keep an accurate account of 
his business by means of good credit and accounting 
methods. When this is done his. only competition 
will be from his competitor dealer, and then on an 
ethical basis. However, the good will of the con- 
sumer 1s essential to success and both the contractor 
and dealer should cultivate this now by honesty and 
fair dealing. 

Discussion of this paper was opened by A. H. 
Halloran, Journal of Electricity, who presented a 
discussion prepared by Arthur Kempston, chief, San 
Francisco Department of Electricity, wherein argu- 
ment was made that receptacle outlets be used instead 
of fixture sockets for electric heating appliances, or 
appliances separate from lighting circuits also being 
provided. A resolution recommending this was sub- 
sequently adopted. 

K. E. Van Kuran told of. present-day contractors 


who are living very close to the ideals indicated in 


the paper. 

D. E. Harris, sales manager, Pacific States Elec- 
tric Co., San Francisco, spoke of the work of the 
California Co-operative Campaign Committee and of 
the possibilities offered by the Pacific Coast Section, 
N. E. L. A., for closer co-operation between contrac- 
tors, dealers and central-station men. According to 
Mr. Harris the contractors must continue to develop 
store and advertising methods and must arrange ad- 
vertising to tie in with the advertising of the manu- 
facturers. 
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M. A. DeLew frankly stated that it is right “up to 
the contractor-dealers themselves to keep abreast of 
the times and do things.” 

Carl Heilbronn, San Diego, waived aside all dis- 
tinction between branches of the industry, maintain- 
ing there are not four branches but merely one big 
problem. The objective is the ultimate consumer, the 
man on the street. The problem must be looked at in 
a big, broad way with no disagreement or dissension. 
Mr. Heilbronn urged that the desires and demands 
of the public be studied and analyzed. Service is 
divided into two parts. First, pre-sale service, which 
comes before the sale is made. To this phase, almost 
exclusively, all thought and attention has been given 
for years. Second, post-sale service, which comes 
after the sale has been made. As an illustration of 
the latter, Mr. Heilbronn stated that his firm uses 
a trade-mark to show that it stands back of every 
article sold, and that the responsibility does not cease 
with the merchant after the sale has been made but 
continues indefinitely thereafter. 


SELLING AND SALES POLICIES. 


A paper on “Selling the Idea” was presented by 
H. L. Harper, Los Angeles manager, Western Elec- 
tric Co. In this paper the advantage of selling the 
electrical idea or the result rather than the article itself 
was clearly pointed out. The customer does not buy 
the material which goes to make up the appliance 
or the process which operates it but rather he buys 
the service which it renders. Mr. Harper gave several 
instances where selling the idea had proven very suc- 
cussful after selling the apparatus had failed which 
illustrated the point very well. 

T. E. Bibbins, Pacific States Electric Co., San 
Francisco, endorsed Mr. Harper’s idea. When con- 
sidered in its broadest application, it means an adop- 
tion of the broad principle “to serve.” The public 
needs light and therefore the contractor-dealer, jobber, 
central-station manager, engineer and manufacturer's 
responsibility 1s to give him light and he is most suc- 
cessful whose imagination leads him to the most 
scientific and successful methods. Then the industries 
need power and finally and largest in possibilities, the 
home must be made more comfortable and the house- 
wife’s burdens lessened in all of which we accomplish 
it best when we “Sell the Idea.” 

R. M. Alvord, General Electric Co., San Francisco, 


stated that no real sales are made today unless they . 


benefit the purchaser and give lasting satisfaction. 
The real salesman, therefore, looks for people who 
will really be benefited by his products. Let the sales- 
man become imbued with the idea that the consumer 
will benefit and he will be enthusiastic over his work. 
Mr. Alvord strongly advocated the use of electric 
appliances by each salesman in his own home. 

In closing the discussion, Mr. Harper called atten- 
tion to the fact that a salesman seldom has to sell a 
person something he needs, but that while a person’s 
needs are few his wants are many and it is his wants 
which open the field to the salesman. 

. “Appliance Sales Policies” was the title of a very 
interesting address by T. W. Simpson, western man- 
ager of the Federal Sign System (Electric). After 
a careful analysis of electric appliance possibilities 
from the standpoint of a skilled merchandiser of the 
department-store type, Mr. Simpson concluded that 
to such a man the possibilities of marketing large 
quantities of electrical appliances would not be very 
favorable under present conditions. This conclusion 
he stated would be correct except for a very important 
factor—the weight of authority of the central station. 
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This important principle he explained by three 
hypothetical cases: (1) The case of a central station 
conducting a retail department; (2) the case of a 
retail contractor-dealer in a city where the central 
station does not conduct a retail sales department ; 


(3) the case of a contractor-dealer operating in towns 


where central stations conduct active merchandise 
selling. By these three illustrations, Mr. Simpson 
showed that the latter condition is the best for both 
the contractor-dealer and the central station, for the 
authority of the central station exercised on an ethical 
business basfs stimulates buying from which the con- 
tractor-dealer benefits in many instances even more 
than the central station. 

G. E. Arbogast gave warning against possible 
drifting back to former conditions when the merchan- 
dising was carried on by the central stations exclu- 
sively. He cited the excellent state of the industry 
in southern California as evidence justifying the mer- 
chandising of appliances by contractor-dealers. 

P. H. Booth spoke along general lines in favor 
of Mr. Simpson’s argument. A. M. Smith suggested 
the establishment of display under the supervision of 
the central station but arranged for appliance sales 
solely by the dealers. .Mr. Simpson, in closing, stated 
that no backward step was contemplated in his recom- 
mendations, nor should such be permitted. He illus- 
trated his argument by telling of a district whose 
limited appliance sale showing is directly attributable 
to the lack of sales effort by the central station. 

W. L. Goodwin, General Electric Co., after point- 
ing out the uniqueness of the electrical industry, pro- 
posed the ultimate establishment of a single organiza- 
tion embracing all the present branches of the indus- 
try. He urged a national campaign of publicity to 
this end along lines already followed by the Pacific 
Coast Section. The Goodwin plan was then explained 
in detail and how it fits in with this broader scheme. 


EXTENSIVELY IN 
BUILDING SANTA FE TRAIL. 


Power for All Road-Building Machinery Taken from Lines 
of Arkansas Valley Railway, Light & Power Co. 


W. F. Raber, vice-president and general manager 
of the Arkansas Valley Railway, Light & Power Co., 
Pueblo, Ark., claims credit for his company as the 
first to supply electricity to be used exclusively in 
road building. The Pueblo Chieftain recently con- 
tained a long article concerning the work which 1s 
being done on the Santa Fe trail. The following para- 
graphs are quoted from the article: 

“Electricity is now playing a very active part in 
road construction in Pueblo county. In addition to 
the motorized vehicles for hauling road building mate- 
rials and the motorized machinery for grading and 
surfacing the roads, electricity is being used to drive 
the stationary machinery which prepares the materials 
for the road foundations and the surface. Perhaps no 
other county in the state is quite so favored with a 
combination of gravel, stone and electric current serv- 
ice as is Pueblo county. Especially is this the case 
between Pueblo and Fowler, where gravel beds abound ` 
every few miles, rock is within easy haul, and the 
high-tension electric wires of the Arkansas Valley 
Railway, Light & Power Co.:follow along the Santa 


‘Fe Trail down the valley. | 


“And this electric current is being utifized in build- 


_ing this Santa Fe Trail into a highway boulevard from 


Pueblo to Fowler, or to the East\Pueblo county line.” 
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Proper Training of Central-Station Salesmen an Important 
Way of Getting Good Contact Between Utility and Public 


THE PROPER TRAINING OF THE SALES 
PERSONNEL. 


Abstract of Commercial Section Paper Presented at 
Pacific Coast Convention. 


By Lee H. NEWBERT. 


In every organization manufacturing a salable 
product the sales department is of the greatest impor- 
tance, for no manufactory can exist unless a demand 
is created for its products. The degree of success 
attained is directly traceable to the department which 
disposes of this product or commodity. 

The principle of commission regulation of utilities 
has become an established institution. When this 
present regime was first established more or less doubt 
was expressed as to what the result would be. The 
more skeptical advanced the theory that the utilities 
would suffer. It has developed, however, that the 
members and staff of a progressive railroad commis- 
sion and the forward-looking men of the public gen- 
erally are realizing more and more that the interests 
of the public and those of the utilities serving it are 
one and the same. The services of the utility salesmen 
in fostering and developing this idea are thus indis- 


pensable and quite as much of his time must be de- ` 


voted to this duty as to the actual selling of elec- 
trical energy and appliances. 

Whenever possible the prospective salesman should 
be selected from the ranks of the company because of 
his good record for faithful service and loyalty—two 
very essential characteristics. Unquestionable integrity 
and honesty are, however, the first requirements be- 
cause the company’s reputation with the public will 
depend very largely on that of its salesmen who quite 
frequently, in the eyes of the public, are the company, 
and it has been well said,that an employe who will 
steal for you will also steal from you. Our candidate 
should also be neat in his personal dress and appear- 
ance and, to use a time-worn phrase, “PBe able to 
meet people.” Jn short, he must be a gentleman in 
the true sense of the word. 

The electrical industry is inherently technical and 
it will be a great advantage if our prospect has at 
least some education in technical matters. This, how- 
ever, 1s not absolutely essential and can be dispensed 
with if he has a good general education and more 
than average intelligence. 

Women as salespeople can be used to excellent 
advantage. As canvassers and demonstrators in the 
sales of household appliances it is obvious that a woman 
can command more respect and attention in talking of 
‘the advantages in lightening housework and cooking 
by the use of such appliances and the proper methods 
of handling them to get the best results. The salės- 
room also offers a field for the profitable employment 
of women. The woman who shows that she under- 
stands electricity and its application is somewhat of a 
novelty.. She, therefore, will command the admiration 
of the feminine trade. 


The meat of the nut of salesmanship is satisfac- 
tory service. The article in all cases must fit the 
requirements. If anything goes wrong with articles 
of vital necessity, the effectiveness of the day's oper- 
ation on the farm or in the home is greatly decreased, 
resulting in complaint and dissatisfaction. 

It is essential that our salesman should be thor- 
oughly schooled in the policies of the company and in 
the workings of its every department. He must be 
familiar with conditions and policies in the financial 
and executive department so that he may be able to 
direct his efforts to the additional load where the 
necessary extensions of service will be of such a kind 
as can be met from available finances. He must be 
thoroughly familiar with the policies of the credit 
department so that he can advise a customer what 
must be done to establish credit and be able to ex- 
plain why. | 

A knowledge of the procedure in the engineering 
and construction department will make it possible for 
the salesman to see to it that the extensions which are 
most urgent will be taken care of in advance of those 
which may have been signed up at an earlier date but 
which are not so pressing. It will, also, enable him 
to advise the customer as to what kind of an installa- 
tion and equipment will pass the inspection department. 

Co-operation between the sales force and every 
other branch of the organization must be as perfect as 
obtainable, for the salesman must never make a 
promise unless he knows that the other departments 
can and will make good, or vice versa. 

In addition to the closest possible contact and 
co-operation with their own organization our salesman 
must be thoroughly familiar with every detail con- 
nected with the appliance or service which he is dele- 
gated to sell. He should never “knock” a competitor 
or his goods. Truth and frankness pay in the long 
run. In time the customer will surely find out if he 
has been deceived, and if so, confidence in both the 
salesman and his company will be destroyed. It de- 
volves upon the salesman to thoroughly understand 
the principles of rate-making and to be able to pick 
out the most economical rate for his customer's con- 
ditions and to work out the same to his complete 
satisfaction and understanding, if possible. 

Having decided on the personnel of our sales force 
and the broad lines along which they are to be trained. 
we now come to the main subject in hand—how to 
train them and, glancing back over the prescribed 
essentials, we must admit we have’ set out upon a 
man-sized job. However, it has been done with more 
or less success and we must therefore not despair at 
the outset. 

First we must offer him a salary commensurate 
with his position, which you will remember is in the 
most important department of the organization. We 
do not ask him to work for a salary that the meter 
setter would not consider, for we remember that this 
man is going to make work for the meter setter. We 
also bear in mind that it will cost.something to edu- 
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cate_this s#lesman to a point where he is of real worth 
to the company and we realize that the compensation 
must be such as to attract a competent and aggressive 
man and keep him loyal. 

Among several of the larger eastern utilities that 
serve vast populations, the salesman and other repre- 
sentatives who come in contact with the public have 
first to pass through a school of instruction in which 
they are thoroughly equipped with the necessary 


knowledge and information for their particular lines 


of work before beginning to sell. 

When a prospective salesman has been selected he 
is schooled in the policies of the company, shown the 
methods of -operation of the different departments and 
finally drilled in all the matters necessary for a com- 
plete understanding of the service or commodity he is 
expected to sell. When he has successfully passed 
through this schood of instruction he is given the posi- 
tion of a salesman and not before. This, of course, 
is the ideal way qf making salesmen; but to the most 
of us who are at this time so vitally interested in the 
proper development of. our sales forces, this plan is 
bevond our reach and we have of necessity to con- 
sider more immediate result-producing possibilities. 

Here.the N. E. L. A. has come to our aid with a 
series of most admirable correspondence courses. 
These courses are carefully prepared by specialists and 
edited by committees composed of men of long expe- 
rience in the electric utility business. The tuition fees 
include all necessary books and special material. 

No two companies find,their needs and possibilities 
exactly the same. Whatever training method we 
adopt, we can say without reservation that no matter 
what the size and extent of our organization, it must 
have a good, healthy morale if it is to function prop- 
erly. In other words, we must have a “happy family.” 

It is possible to prepare at least a set of general 
rules for the salesman’s guidance and to furnish an- 
swers to a list of the more probable questions the 
salesman will be asked. There is, after all, only one 
best way to handle each different situation and if the 
salesman is schooled in several hypothetical cases his 
intelligence can be depended upon to select the best 
course of procedure along the lines in which he has 
been instructed. 

Such rules and suggestions can be amplified and 
kept up to date by the establishment of a mimeo- 
graphed loose-leaf bulletin recording all changes in 
rules or policy. This bulletin could easily be made of 
great educational value by publishing an occasional 
sales-talk of special merit, or a talk by the general 
manager or heads of departments. In this manner the 
best thoughts of the organization may be collected for 
the use of present and future employes. 

As an example, when the so-called emergency in- 
creases in electric rates were recently effected, this 
_ matter should have been fully covered by a bulletin 
that the salesman could have read and from which he 
could have gathered data so that he could state with 
conviction that loan capital, labor, fuel, taxes and 
material had all advanced and he could have told the 
‘consumer in just what proportion. : 

Of course, our salesmen should be instructed under 
no circumstances to start an argument or even waste 
time with a theorist, but when challenged by Mr. 
Average Citizen he should be sufficiently informed to 
protect the company and preserve his dignity. The 
salesman who cannot answer reasonable questions 
makes himself contemptible in the eyes of the cus- 
tomer and surely does his company an injury. 

Our man should be taught to be a propagandist. 
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He should be able, through the instructions he is 
receiving day by day to defend intelligently the policy 
of his company. 

He should know that the utility business is being 
placed on a service-at-cost basis and that any citizen 
with a grievance can readily get a hearing. He should 
be told that public service companies are owned by 
hundreds of thousands of investors. He should know 
what the Railroad Commission does and can do. All 
this will result in a better knowledge of the business 
by the employe and if he is a good propagandist the 
result will be also a better understanding between the 
consumer and the company. 

When there are enough salesmen employed to war- 
rant its success, there is nothing to stimulate interest 
like get-together meetings and conventions. Here 
there can be an interchanging of ideas that will result 
in nothing but benefit. 

The sales forces should be brought into closer 
contact with the managing heads of our utilities. The 
salesman should be made to feel the responsibility 
resting upon him and he cannot do so unless he feels 
that he has the confidence of his chiefs. It is neces- 
sary to inject a little enthusiasm into a sales force 
from time to time and, what better method is there 
than a talk with the “big boss’? As a matter of 
fact, it is essential that the salesman know the hobbies 
and the dreams of the “big boss.” This would give 
him an understanding of present policies not clear to 
him but for which, considered in connection with 
future operations and plans, the necessity will become 
apparent. 

Much information can be gained from the trade 
journals and the salesman should be encouraged to 
read them regularly. Some method should be taken 
to ascertain the amount of knowledge our salesman is 
acquiring. Probably the most simple way to do this 
is to assign him the task of preparing an article to be 
read before the other men, possibly offering a prize 
for the best paper. 

There is much to be taught our men of which no 
mention has been made and there are many things of 
which, perhaps, we have never thought that they may 
be able to teach us. We have but barely touched upon 
the many ways in which a salesman can be of great 
value to his company outside of the strict limits of 
signing contracts. s 

He can also make himself invaluable in adjusting 
complaints and disputes in regard to bills or collec- 
tions, or any trouble connected with the company’s 
service, more readily than could the employe of some 
other department who has not established the friendly 
relations with the customer that to the salesman are 
essential to getting business as well as to retain: it. 


APPRECIATION OF UTILITY EFFICIENCY. 


That the increased efficiency in all departments of 
the Pennsylvania Utilities Co., of Easton, Pa., is ap- 
preciated by the public is evidenced by the editorial 
notice appearing in the Sunday Call, one of the city’s 
leading newspapers. It was occasioned by the prompt 
manner in which the company replaced a worn out 
pole to which the city council had called attention. 

“This immediate response by the power company,” 
says the Sunday Call, “when its attention was called 
to needed repairs, is worthy of cömment and com- 
mendation. It shows that it is no: difficult task for 
city authorities and public service cörpərations to work 
in conjunction. We should, applitid the power com- 
pany for its prompt response.” 3" weet 
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Overload Relay Control — Determining Safe Distributing- 
Transformer Loading — Adjustable Crossarm Spacer 


VARIABLE SETTING FOR OVERLOA 
RELAYS. : 


Simple Expedient Adopted by San Diego Gas & Electric 


Company for Testing Line. 


The San Diego Consolidated Gas & Electric Co. is 
interconnected with the Southern California Edison 
Co.’s system by a 60,000-volt, 50-cycle transmission 
line 30 miles in length, from Katella Substation to 
San Juan Capistrano, and a 70,000-volt, 60-cycle line 
76 miles long that connects San Juan Capistrano to 
San Diego. These two lines connect through a 
6250-kv-a. frequency-changer set at Capistrano. 

At the San Diego end of the lines the step-down 
transformer bank has a rating of 6000 kv-a. and trans- 


Connection for Changing Relay Setting. 


forms the voltage from 66,000 to 12,000 volts. Before 
the tie-in of the two systems a steam plant at San 
Diego supplied a close-in distributing system at 2400 
volts and outlying districts at 11,000 volts. The 2400- 
volt buses are connected to the 11,000-volt buses 
through three transformer banks rated at 6000 kv-a., 
there thus being two transformations interposed be- 
tween the local generators at San Diego and the trans- 
mission line. The capacity at-San Diego is rated at 
11,750 kw. 

One of the problems encountered was in connec- 
‘tion with testing the transmission lines for grounds, 
short circuits, etc., before cutting in a line after re- 
pairs or trouble. The in-coming circuit-breakers con- 
trolling the lines being set to operate and trip out the 
breakers at 12,000 kw. would result in a severe jar to 
the steam plant at San Diego should the line be cut in 
on a short-circuit. To overcome this difficulty a 
double-throw transfer switch has been installed which 
by the use of two additional current transformers per- 


mit the setting of the overload relays to -be quickly 
and easily changed. The test or- light-load setting 
chosen is one-fifth that of the normal setting. The 
light-load setting is used not only when testing the 
transmission line, but at times when no energy is being 
transmitted between the two systems. The scheme is 
illustrated in the accompanying diagram. 


DETERMINATION OF SAFE ‘LOADING OF 
DISTRIBUTING TRANSFORMERS. 


Ammeter Is Superior to Thermometer, While Latter Aids 
Former. 


By B. M. SMITH. 


Two factors limit the permissible loading of a 
transformer, namely, maximum temperature attained 
and regulation. The former decides the life and 
safety of the transformer, the latter the revenue pro- 
duced and the quality of service rendered. As the 
investment in a transformer produces the greatest 
return when the transformer is fully loaded all the 
time, it is the aim of central-station companies to keep 
their transformers operating at the highest load- 
factors and as near rating as possible. 

Under the title, “Method of Determining Proper 
Loading of Distributing Transformers,” an article 
appeared in the ErectricaL Review of April 5 in 
which was advocated the use of maximum registering 
thermometers instead of the split-ring current trans- 
former and ammeter. While the registering ther- 
mometer is a valuable adjunct to the work of deter- 


‘mining the loading of transformers, it is the opinion 


of many engineers that the thermometer should be 
used only in conjunction with the ammeter and not 
instead of it. 

So long as the temperature remains within safe 
limits it does not matter what that temperature ac- 
tually is. So long as the amperage does not exceed 
the safe limits, based upon maximum temperature, the 
temperature will be within safe limits also. The engi- 
neer cares very much what the amperage is, because 
it is the deciding factor in determining whether the 
right transformer capacity has been chosen or not. 
While temperature decides whether the transformer 
is safe from damage or destruction, amperage is the 
indicator of correctness of unit for the job and safety 
of the unit. Knowing the amperage has the further 
advantage that the transformer regulation can be 
readily estimated from the knowledge of power-factor 
upon which, in turn, the service rendered and revenue 
obtained depend. 

In keeping transformer records, transformer rating 
in amperes is the most useful basis, since it is kilovolt- 
amperes and not kilowatts that determines output. 
hence, heating. Measuring transformer temperatures 
instead of ampere load upsets the records and because 
the temperature rise/yaries with atmospheric condi- 
tions, immediately placés_transformer rating upon a 
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variable basis. 
safe current-carrying capacity of its transformers 
(the temperature rise of all makes of transformers 
should be determined) by measuring amperage and 
temperature. With these data as a basis it is not a 
dificult matter to base opinions as to safe loading 
upon data obtained in the field from the split-ring 
= current transformer and ammeter indications. 
Measuring distributing transformer temperatures 
outdoors is open to many objections. Temperature 
tests, unless made by exploring coils or thermocouples 


especially placed in the transformers before they are | 


installed are liable to error, hence a wrong feeling of 
security may be obtained. On the other hand, trans- 
former capacity may be curtailed or the transformer 
subjected to excessive overloads for the same reason. 


It is almost impossible to be sure that the thermome- | 


ter registers the highest internal transformer tem- 
perature or to what extent it errs. Knowing the 
temperature gradient from the “hot spot” to the loca- 
tion where the thermometer is located overcomes this 
objection. 

However, allowing for errors, or possible errors, 
due to placing the thermometer correctly and ability 
to interpret the readings intelligent, to what extent is 
there any assurance that the internal temperatures 
recorded. are a true indication of transformer per- 
formance? To cite one simple and obvious example: 
Suppose a transformer serves a badly unbalanced 
three-wire secondary network, the unbalance being 
due to unequal loading or to a ground on one side 


_ of the Edison.system. The effect of this is to load up. 


the coils or windings of one-half of the transformer 
in excess of the other half. For the sake of example, 
imagine that the one set of coils carries full load, the 
other set of coils no load. Under these circumstances 
the temperature registered by the registering ther- 
mometer will be low; in fact that approaching half 
load on the transformer. Were an ammeter employed 
instead of a thermometer, the unbalanced condition 
would have been instantly brought to light and a rem- 
edy found. Data based upon temperature readings in 
the above instance would obviously be unreliable in 
the extreme. 

Providing thermometer readings can be accurately 
obtained and intelligently interpreted when obtained, 
it must be borne in mind that opening a distributing 
transformer case while the unit is installed upon a 
pole is not free from risk to apparatus as well as men. 
The work cannot be done safely during unfavorable 
weather because of the likelihood of electric shock and 
the probability of moisture entering the transformer 
case. When the transformer cover has been removed 
and replaced after the tests are finished, the oily dust 
seal is broken, and conditions are more favorable for 
moisture to enter. 

The split-ring current transformer and recording 
ammeter afford the most reliable data as to trans- 
former loading. and also the most convenient manner 
of obtaining this data. - The results obtained tell 
directly what it is desired to know, namely, whether 
load must be taken off or whether additional load can 
be placed upon a transformer. If something has gone 
wrong on the secondary network, the ammeter imme- 
diately brings the fact to light. The ammeter readings 
are obvious, straightforward and direct. Ammeter 
readings show whether circuits are balanced, the 
diversity and the load-factor. Readings can be ob- 
tained without danger ‘to apparatus or men, without 
interrupting service or climbing a pole in some cases. 

Jf the temperature attained by the various types 
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and makes of transformers is known for different ex- 
ternal temperatures and humidities (and it is the 
writer's opinion that few companies have made such 
tests) it is not a difficult matter to estimate the safe 
loading of distributing transformers when installed. 
The above tests are tests for the engineer and not for 
the lineman to make, however. 

Determinations of amperage are more easily ob- 
tained than temperature readings. And the data is 
worth more. Nevertheless, a knowledge of tempera- 
ture in conjunction with current is valuable. Where 
one or the other only can be had, current is the more | 
preferable, 


ADJUSTABLE SPACER FOR CROSSARMS. 


» The Northern States Power Co. has gone a long. 
way toward standardized transmission-line construc- 
tion. This company’s transmission and distribution 
lines cover a considerable part of Minnesota and oper- 
ate at a number of different voltages, depending upon 
present and future loads, etc. 

In order to permit a transmission line that has 
been built economically for present needs to permit 
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Spacer Employed by Northern States Power Co. for Adjusting 
Distance Between Crossarms of Transmission Lines. 


of modification as the load grows by increasing 
the voltage, one of the practices of the company is to 
employ a crossarm spacer. 

The spacer, which is shown in the“accompanying 
illustration, has been designed by S. B. Hood, super- 
intendent of distribution, Northern States Power Co., 
for use on double-arm poles. This spacer is known 
throughout the company as the saw-tooth spacer. It 
consists of two pieces of malleable cast-iron, exactly 
alike and 37⁄2 in. in width. The saw-like teeth of one 
piece engages the teeth of the other piece and in this 
way makes the length of the spacer a variable quan- 
tity. The through bolt, shown in the accompanying ~ 
illustration, passes through straps on both pieces of 
the spacer and holds the teeth engaged so that they 
cannot slip or disengage. When the nut is tightened 
both arms and spacer are held rigidly together in place 
by the through bolt. The through bolt of itself suffices, 
hence no other clamps or bolts have to be bothered 
with and changing the distance between crossarms 
within the range of the spacer becomes a simple mat- 
ter that can be quickly. accomplished with safety. 
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Electrical Key Now Ready—Flexible Switchboard Design— 
Comstock Denies Rumor—Long Island Contractors’ Exhibit - 


LATEST EDITION OF ELECTRICAL KEY 
NOW READY. 


Pamphlet Affords Convenient Method of Communication 
Between Electrical Inspectors and Contractors. 


The latest, 1919, edition of the Electrical Key has 
just been completed and is now ready for distribution. 
The object of the Key is to afford a ready means of 
communication from inspection departments having 
jurisdiction to the electrical contractor making the 
installation. It is published shortly after each edition 
of the National Electrical Code by Washington Dev- 
ereux, Bullitt building, Philadelphia, Pa., president of 
the National Association of Electrical Inspectors. 

In the Key the various recommendations which 
experience has shown to be the requirements by in- 
spection bureaus to correct installations not, in har- 
mony with the Code and some municipal requirements, 
are compiled by numbered items and grouped so that 
they can be easily located. In this way the inspector 
is able to notify the contractor of the work necessary 
to correct the conditions found in an installation by 
indicating on a postcard or form the numbers corre- 
sponding to these conditions. The convenience and 
efficiency of such a method can easily be seen. 

The pamphlet also contains numerous tables and 
formulas, resuscitation and safety rules, etc., and some 
illustrations showing approved methods of grounding. 
The latter part of the Key is devoted to a guide to 
changes in the 1918 edition of the National Electrical 
Code. These changes were published in the Dec. 7 
and 14, 1918, issues of the ELECTRICAL REVIEW. 

Copies of the Electrical Key can be obtained from 
Mr. Devereux for 35 cents. . 


USING SAFETY SWITCHES TO ADD FLEX- 


IBILITY TO SWITCHBOARDS. 


Two Installations in Canadian Factories Use This Type 
of Apparatus to Good Advantag:. 


In the majority of factories, office and loft build- 
ings it is almost impossible for the electrical contractor 
or the customer to determine at the time the installa- 
‘tion is made what the ultimate power requirements 
will’ be. For this reason flexibility is often a matter 
of prime importance in the design of switchboards for 
such buildings. In the accompanying illustrations are 
shown two boards which satisfy this demand very 
nicely. They are installed in two Canadian plants 
which were engaged in war work and are composed 
of individual safety inclosed switches mounted on an 
iron framework. In addition to obtaining the re- 

quired flexibility, these boards are safer to operate 
than the open type switchboard and effect a consid- 
erable saving in floor space for, as no live parts are 
exposed, the necessary clearance space is not required. 
Detroit, square “D” safety inclosed switches, incor- 


porating the latest safety features, were used in both’ 
cases. 

The switchboard shown in Fig. 1 was installed in 
a forge shop. In addition to the regular lighting and 
power equipment, there was installed in this plant a 
number of bench-type, inductfon, single-phase elec- 
tric furnaces, used for tempering small tools. These 
furnaces were manufactured by the Canadian Hoskins 
Co. Three services were brought in in conduit from 


Fig. 1.—Flexible Safety Switchboard Installed in Canadian 
Forge Shop. 


the transformer bank, which was installed on a con- 
crete base on the exterior of the building provided 
with a suitable inclosure. The incoming services con- 
tained one three-phase, 440-volt, 6634-cycle line for 
power, and two single-phase, 110-220 volt, 6634 cycle 
lines for lighting and the other for heating. The 
object in using two separate services for lighting and 
heating was for the purpose of balancing the load on 
the primary service which was two-phase, 2200-volt. 
Each service was metered separately, as shown in the 
illustration. 

The switchboard is arranged i in two sections, one 
in front and the other in the back. On the! back sec- 
tion are mounted the main line switches and meters. 
On the front section the control switches for four mo- 
tors are mounted. Three small motors are controlled 
directly by knife switches. The,fourth:motor is con- 
trolled by,a,type,““K”, Canadian Westinghouse Co. 
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autostarter with overload relays, inclosed in the 
starter. 
pact installation and affords adequate protection for 
the motor. 

This installation is particularly suitable for this 
type of building as there 1s a great amount of dust 
and dirt present at all times. All live parts of the 
apparatus were protected and inclosed to prevent any 
workmen while handling mctal coming in contact with 
any of the electrical apparatus, which is a very im- 
portant feature. 

The board shown in Fig. 2 was installed in a factory 
where a great amount of power was used to supply 
small motors for a large number of individual motor- 
driven machines. As in the other installation, three 
services were used, one three-phase, 440-volt, 6624- 
cycle service for power and two three-wire, single- 
phase, 110-220-volt for lighting and heating. Sep- 
arate feeders were installed for each floor protected 


Fig. 2.—Another Switchboard Composed of Safety Switches. 


by individual switches and fuses. All of the busbars 
are mounted on insulators at the rear of the rack. 
This equipment was installed to replace the wooden 
metal-lined cabinet which can be seen at the rear of 
the rack mounted on the wall. The wiring was in- 
stalled in exposed conduit systems and the risers for 
each floor were installed so that the capacity for any 
Hoor could be doubled by duplicating the equipment. 


COMSTOCK COMPANY NOT TO ENTER 
JOBBING FIELD. 


Rrcent Letter from Head of Firm to Mr. Goodwin Con- 
tradicts Rumor.. 


The following letter was recently received by 
W. L. Goodwin, of the General Electrice Co:, Schen- 
ectady, N. Y., author of the Goodwin plan for elec- 
trical contractors and dealers, from IL. K. Comstock 
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This type of compensator makes a very com- 
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of the L. K. Comstock Co., New York and Chicago, 
one of the largest electrical contracting firms in the 
country. From the contents of this letter it is evident 
that the rumor which has been broadcast in electrical 
helds to the effect that the Comstock company is about 
to engage in the jobbing business.is without founda- 
tion. In order to offset any momentum that this 
rumor has been given it has been deemed advisable to 
contradict it publicly. | 
The letter is as follows: 


Mr. W. L. Goodwin, 

care General Electric Co., 

120 Broadway, New York City. 

Dear Sir: In response to your letter of April 16 
concerning the rumor that we are contemplating enter- 
ing the jobbing field, I desire to say, by way of reply, 
that we have never ‘contemplated such action and do 
not have it now in contemplation. At the present 
time we cannot see the slightest reason for consider- 
ing such a move. 

Jf this information serves your purpose, you are 
at liberty to use itin any manner you sce fit. 

Yours very truly, 
L. K. Comstock & Co., 
(Signed) L. K. Comstock. 


CONTRACTOR'S EXHIBIT. FEATURE OF 
BROOKLYN INDUSTRIAL SHOW. 


Largest Display at Brooklyn Engineers’ Club Show 
Arranged by Long Island Contractors. 


The industrial exhibition arranged and conducted 
by the Brooklyn Engineers’ Club at the 23rd Regiment 
Armory, Brooklyn, closed Saturday night, May 3, 
after a most successful week. The exhibition consisted 
of a showing of goods manufactured largely by local 
industrial establishments although several outside 
manufacturers of nationally known products were also 
represented. That a great variety of industries was 
represented at the exhibition is indicated by the fact 
that the entire floor space of the armory, 60,000 sq. ft.. 
was allotted to manufacturers and industrial concerns. 
The exhibition booths were arranged in groups so that 
the articles manufactured by similar industries were 
situated together. 

The largest and one of the most interesting dis- 
plays of a single group of industries was that arranged 
by the Long Island Electrical Contractor-Dealers: 
„Association under the leadership of Louis Kalischer, a 
prominent Brooklyn contractor. This display, which 
occupied 2500 sq. ft., consisted of exhibits by the 
members of the Association and those of several large 
manufacturers of electrical goods in different parts of 
the country. The electrical exhibit was unusually 
attractive not only because of its size and the large 
number of new and improved products that were dis- 
plaved. but also because of the fact that the apparatus 
on display was kept in operation for the purpose of 
demonstrating its usefulness. This operating feature 
also prevailed in nearly all of the machinery displays 
at the exhibition. 

The artistic feature of the exhibit was the exhibt- 
tion of original drawings arranged in the section 
allotted to the Brooklyn architects. These drawings 
represented plans and elevations of monumerttal build- 
ings which have been built by Brooklyn architects. An 
open meeting of the Engineers’ Club was held Thurs- 
dav evening for the benefit of visiting engineers at 
which severaliinteresting addresses were delivered. 
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Pole-Top Disconnects—Electric Lead-Burning Set—Busbar 
Bender—Small Air Compressors — Furnace Transformers 


Double-Throw Pole-Top Discon- 
necting Switches. 


Double-throw pole-top disconnecting 
switches are usually constructed so 
that they virtually consist of two sin- 
vle-throw switches. One insulator 
carrying two sets of contacts is com- 
mon to each switch. This arrangement 
requires two separate switching opera- 
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Pole-Top Disconnecting Switch That Can 
Be Thrown From One Line to ‘Another 


With One Operation. 


tions in order to transfer from one line 
to the other. 

The Electrical Engineers Equipment 
Co., Chicago, has developed a type of 
double-throw switch which accomplish- 
es this change-over in one complete 
operation. Provision is also made 
whereby the feeder can be disconnected 
from both lines and the switch blades 
remain in the neutral or open position. 
This is also accomplished by a single 
operation. The mechanism is arranged 
to lock in all three positions. 

The switch, which is shown in the 
accompanying illustration, is constructed 
bv using a standard type, No. 400, sin- 
cle-break switch, manufactured by the 
same company, and adding a cross pipe 
which carries three additional insula- 
tors each equipped with jaw contacts. 
An upward thrust or a downward pull 
on the operating pole, which is con- 
nected to a toggle mechanism. throws 
the switch to any position. 

Providing a pipe base makes the 
switch verv easy to install. Tt is not 
necessary to adhere to any fixed drill- 
Ing dimensions, as is the case when a 
channel-iron base is used. The insula- 
tors to which the lines are attached are 


rigid and do not swing or twist. Each 
switch is equinped with arcing horns 
and sleet hoods. 


Simple Electric Lead-Burning 
Outfit for Storage-Battery 
Work. 


Ina storage-battery service station 
or garage handling simple repair work 
on lead storage batteries it is neces- 
sary to disassemble and reassemble 
not only batteries or groups of cells 
but individual cells. This requires 
some means for loosening the lead 


connectors between cells and the 
plates from the terminal straps in the 
cell and then reconnecting them again. 
All these connections must be made of 
lead solidly welded or “burned” to- 
gether, not soldered because the acid 
electrolyte would destroy the soldered 
joints. 

For this purpose it has been cus- 
tomary to use special lead-burning out- 
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fits consisting essentially of an oxy- 
gen-hydrogen flame or substitute 
therefor; sometimes illuminating gas 
has been used in place of hydrogen, 
oxygen being employed with it; some- 
times compressed air has been used in 
place of oxygen, hydrogen being used 
as the burning gas. In any case, hy- 
drogen, oxygen, or both, were re- 
quired, depending on the extent of the 
work done. In such cases of lead- 
burning work, not only is the equip- 
ment cumbersome and rather danger- 
ous on account of the possibility of 
violent explosion, but it requires much 
skill to operate properly. 

These disadvantages are overcome 
in an electric lead-burning outfit 
placed on the market by the Spence 
Electric Co., 136 Liberty street, New 
York City. As illustrated, it is very 
simple and compact. It consists of a 
step-down transformer with primary 
connectible to any alternating-current. 
110-volt, lighting outlet, like a bell- 
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Spence Electric Lead-Burning Set Com- 
plete—A Compact and Easily 
Operated Outfit. 


ringing transformer. The secondary, 
or low-voltage, terminals are solidly 
connected from the secondary wind- 
ing, one to a spring clip that is con- 
nected to the cell structure and the 
other an electrode mounted on a 
suitably shielded handle. This elec- 
trode is used somewhat as in electric 
welding. Relatively little skill is re- 
quired. The heat is controlled by 
varying the pressure on the elec- 
trode’s point of contact. There are 
no gas fumes to contend with. The 
work, although slower than when a 
skilled operator uses an oxygen- 
hydrogen flame, is under perfect con- 
trol and no damage can be done. The 
power consumption averages about 
300 watts. 

The entire outfit is quite compact. 
with dimensions of the transformer 
only 8 by 7 in. The weight complete 
is about 30 lb. Spare electrode parts 
and operator’s glasses are furnished 
with the set. This outfit is a thorough- 


ly practical one for places, like gar- e 


ages, ctc., where light lead-burning 
work is done occasionally. 


Convenient Busbar Bender for 


- Smaller Size Bars. 


Cabinet-box builders, construction 
men and others who have been bending 
up considerable amounts of small size 
copper bars and strap iron for various 
purposes have spent much time and 
good thought in attempting to make up 
fixtures and devices for doing this 
Work. The usual result has been that 
after they had spent many dollars in 
making this device it was satisfactory 
for only one size of bar and one class 
of work, and was not thoroughly adapt- 
able to the many sorts of bending that 
are necessary in a year’s work. 

The General Devices & Fittings Co. 
Chicago, Ill, has developed a univer- 
sal bending machine, with a capacity 
up to 2 by % in. copper bars, that will 
be invaluable to anyone bending small 
copper or iron bars. One adjustment 


Handy’ Bender for Small Busbars anc 
Strap trons. 
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only is necessary, and that is setting 
the nose plate to the thickness of bar 
being used, after which ariy number of 
duplicate bends can be made with great 
speed. 

The machine will bend a %-in. U or 
offset without dishguring the copper in 
any way. This can be done any place 
on a lone bar, and is a valuable feat- 
ure in cabinet-box work. A spring- 
back adjustment is provided so that a 
true 90° bend is effected. 

This bender can be bolted to the work 
bench or carried around from job to 
job and set up by the use of a couple 
of clamps and is operated from either 
side as found desirable, by using a 
wrench handle on the square boss sup- 
plied on both ends of the bending trun- 
nion. 

The bed of the machine is cast steel 
and is supplied with a bending trunnion 
and nose plate of hardened tool steel. 
The machine is furnished in gray 
enamel with all adjustment bolts and 
nuts copper-plated. 

The General Devices & Fittings Co. 
also builds bending machines with ca- 
pacities up to 8 in. by % in. copper bars. 


Small Air Compressors Especial- 
ly Suited to Motor Drive 
Through Belt. 


In the emergency at the outbreak of 
the war there was a sudden call for a 
large number of small air compressors 
for service where reliability was im- 
perative, to meet which the Ingersoll- 
Rand Co.’s offer to produce for im- 
mediate use the “Imperial Fourteen” 
compressors, which it had just com- 
pleted testing out and had adopted as 
the new standard small compressor 
type, was accepted. The field perform- 
ance of these built-on-hurry-order ma- 
chines was critically watched, but after 
a year’s service their record was clear. 
These little machines have now been 
placed on the general market. There 
are four sizes and the capacity range 
runs from 3 to 45 cu. ft. per min. at 
pressures to 100 Ib. per sq. in. The 
small compressors can, however, be 
used for pressure requirements up to 
200 Ib. per sq. in., the horsepower 
needed being, of course, slightly in- 
creased. They are single-acting ma- 
chines of the vertical type built for 
belt drive. Where driven from line- 
shaft, tight and loose pulleys are sup- 
plied; where the use of independent 
motor is planned, as is now very com- 
mon, they are ordinarily furnished as 
a unit complete with motor, endless 
belt and short drive attachment. In 
the latter case a hardwood baseplate is 
included with the standard equipments. 

The machines are so well balanced as 
to operate satisfactorily if bolted to 
any solid flooring, but where perman- 
ency of installation is desired the build- 
ing of a concrete foundation is advo- 
cated. The smallest size is built with 
ribbed cvlinder for air cooling where 
the service is interntittent. and with 
water-cooled cylinder of the reservoir 
tvpe for continuous operation. Larger 
machines are water-cooled only, em- 
ploving the reservoir jacket svstem ex- 
cept that. in the case of the largest 
size, a closed jacket for connection to 
a pressure circulating system is op- 
tional. In this connection it is worth 
noting that the reservoir cylinder de- 
sign affords unusually ample water 
capacity and that both cvlinder barrel 
and head are cooled. The manufac- 
turer states that a single filling of the 
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Four Sizes of “Imperial Fourteen” Vertical Air Compressors—The Smallest Size Is 
Made Air-Cooled and Also Water-Cooled; the Largest Size Is Built With 
Reservoir Water Jacket and With Jacket for Circulating Water. 


water space will suffice for a 10-hour 
day's run. 

It is pointed out, however, that these 
little units were designed to meet an 
exacting efficiency test and that, while 
simplicity was sought, efficiency was the 
outstanding requirement. Thev are 
manufactured by the Ingersoll-Rand 
Co., 11 Broadway, New York City. 


Single-Phase Transformers for 
Electric Furnace Service. 


The electric furnace owes its grow- 
ing acceptance as a desirable medium, 
both for heat-treating steel and melt- 
ing non-ferrous metals, chiefly to the 
more exacting control that it offers 
over furnace conditions. To supply 
an important link in the control equip- 
ment of its Baily electric furnace, the 
Electric Furnace Co., Alliance, Ohio, is 
building special transformers. 

These core-type transformers are of 
400-kv-a. capacity, and the _ high-ten- 
sion side, fitted with the usual voltage 
taps, is wound for 22,000 volts. The 
low-tension side is fitted with 10 spe- 
cial voltage taps to meet the particular 
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voltage requirements of the furnace. 
Each transformer is single-phase, and 
for small furnaces, requiring 100 kw. 
or less, one transformer is sufficient. 
Three-phase power is taken care of by 
two transformers arranged with a 
Scott connection. By means of the 
special low-tension voltage taps, any 
desired current input may be delivered 
to the furnace through the selective 
oil-break switches that are a part of 
each installation. With the furnace 
current under control, any furnace tem- 
peratures may be steadily maintained. 

The transformers illustrated have 
just been shipped to the Braeburn 
Steel Co., Braeburn, Pa., as an acces- 
sory of a large 800-kw. continuous re- 
cuperative Baily electric furnace’ that 
will be used to anneal alloy-steel bars 
and wire. This special alloy requires 
a slow heating, lengthy soaking at 
maximum temperature, and cooling at 
a slow rate for the first 200 to 300 de- 
grees. This installation is of special 
interest for, although the usual an- 
nealing-box covers are not used, scal- 
ing is entirely eliminated by this new 
method of electric annealing. 
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Special Transformers With Numerous Primary and;):Secondary Voltage Taps for 
Obtaining Close Control of Electric Furnaces. 
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Samson Fire Alarm Systems Approved —Wm. J. Norton 
Opens New York Office — Valuable Literature Issued 


W. B. Richards & Co., formerly 
Gunn, Richards & Co.. engineers and 
accountants, have removed to new 
offices in the Fimpire building, 71 
broadway, New York City. 


Sessions Engineering Co., consult- 
ing enginer, of Chicago, who spe- 
cializes on power station construction 
and industrial power requirements, 
has moved its main office to 22 West 
Monroe street. 


Blaw-Knox Co., Pittsburgh, manu- 
facturer of steel products, has ap- 
pointed J. E. Mason manager of tield 
sales. In this capacity Mr. Mason 
will supervise the operation of a wide 
sales agency plan throughout the 
country. He is a graduate of the civil 
engineering school of Purdue Univer- 
sity. 


Doehler Die-Casting Co., Brooklyn, 
N. Y. has just gotten out a booklet, 
*Do- Di Finished Brass Castings,” 
containing an illustrated description 
of its die castings, the process for 
which the company has been per- 
fected within the past two vears, and 
which it is now producing commer- 
cially on a large scale. In addition, 
the booklet contains numerous testi- 
monials from users of “Do-Di” cast- 
ings and records of tests made by va- 
rious companies. 


Samson Electric Co., Canton, Mass., 
manufacturer of the Samson fire alarm 
systems, announces that its systems 
have recently secured the approval of 
the National Board of Fire Under- 
writers. These systems are arranged 
to give a code fire signal on single 
stroke gongs which may he heard 
simultaneously throughout the prem- 
ises covered by the installation. Each 
signal station has its distinctive num- 
ber or code which, when rung, warns 
every occupant immediately of the 
fire and its location. Every wire in 
the complete system is under constant 
electrical supervision and a trouble 
signal is sounded should any line be- 
come opened or the operating current 
fail. The Samson fire alarm systems 
are made to operate on 110 volts di- 
rect or alternating current, also on 
the Samson battery. These systems 
have also been approved by the In- 
dustrial Commission of the 
New York. 


Diamond Power Specialty Co., De- 
troit, Mich., announces that tn order 
to continue to carry out its policy of 
maintaining close touch with all in- 
<tallations of Diamond soot blowers, 
it has become necessary to divide the 
work of its service department. As 
the number of installations of this 
equipment have increased and the 
scope of work handled by the depart- 
ment broadened, it has become in- 
creasingly difficult to give close atten- 
tion to all customers. The company 


State of 


has, therefore, thought it desirable to 
divide the service work into eastern 
ard western districts. The eastern 
district comprises the states of Penn- 
svlvania, West Virginia, Delaware, 
and all states north and east thereof. 
The western district covers the re- 
mainder of the United States. FE. M. 
Eliot, who has here etofore been in 
charge of the service department, will 
serve as eastern manager, K 
Vebe, one of the most experienced 
soot blower engineers in the country, 
has been appointed western manager. 


Cooper Hewitt Electric Co., Hobo- 
ken, N. J., ts distributing an attractive 
calendar for the year May 1919-1920. 
It is 12'4x18 in. in size and is printed 
ona good quality of paper. Jllustra- 
tions of typical installations of Coop- 
er Hewitt lighting equipment appear 
on each page of the calendar, giving 
an idea of the effectiveness of these 
lamps as apphed to various industries. 


Ohio Brass Co., Mansfield, Ohio, is 
distributing Catalog No. 17, supersed- 
ing Catalog No. 16. The new book of 
672 pages contains descrimtions and 
lists the entire line of O-B elec- 
trical products. comprising Hi-Ten- 
sion insulators, pole hardware, trolley 
materials, catenary materials, rail 
bonds, third rail insulators and car 
equipment specialties. lor the con- 
venience of those who are interested 
only in Hi-Vension insulators and 
their accessories, a small book has 
been prepared containing thuse mate- 
rials just as they appear in the catalog, 
but omitting the other classes of mate- 
rials. A copy of either the general 
catalog or the insulator section may 
be obtained by addressing a request to 
the Mansheld office. The company 
also announces that its Chicago office 


has been moved from 308 to 1217 
Fisher building. 
William J. Norton, of Norton, Bird 


& Whitman, has completed his work 
as generał superintendent of the Aber- 
deen Proving Ground contract of the 
Maryland Dredging & Contracting 
Co. and in addition to his otħces in 
Chicago, Baltimore and Boston, has 
opened offices in the Astor Trust 
building. 501 Fifth avenue, New York 
City. where he will continue his con- 
sulting work on utility rate regulation 
problems. Tn addition. in association 
with the Withington-Roberts-Wright 
Co. of Cleveland, Ohio, industrial 
architect and engineer, he will engage 
in general industrial engineering, in- 
cluding certain large construction 
projects upon which preliminary sur- 
veys are now under way. It is of ad- 
ditional interest that Travis H. Whit- 
ney, who has just retired as chairman 
of the New York City Public Service 
Commission, will become counsel to 
Mr. Norton and his associates, oc- 
cupying offices with them at 50] -Fufth 


avenue, New York City, and will also 
be associated with them in projected 
enterprises. Mr. Whitney is a lawyer 
of very broad experience in utility 
matters. In 1907, when the original 
Hughes Public Service Law was 
passed, he was made secretary of the 
New York City Commission, and con- 
tinued as such until he was appointed 
a commissioner in 1916 by Governor 
Whitman. Since January Ist he has 
been acting as chairman, but now re- 
tires upon the appointment by Gov- 
ernor Smith of Honorable Lewis 
Nixon. 


William Dubilier, of the Dubilier 
Condenser Co., Inc, New York City. 
has written a very interesting booklet 
of 30 pages entited “The Wondertul 
Achievements of Radiotelegraphy im 
War and Peace.” It not only dis- 
cusses applications of radio communi- 
cations but contains a detailed descrip- 
tion of radiotelegraphic apparatus, 
with particular reference to the Du-, 
bilier condenser. 


Dayton Fan & Motor Co., Dayton, 
Ohio, recently reorganized, plans to 
greatly increase its facilities and will 
build new factories immediately which 
will provide a floor space of approx- 
imately 100.000 sq. ft. Motors tor 
washing and ironing machines, vac- 
uum cleaners, churns and other elec- 
trical househołd appliances are to be 
manufactured. The otħcers of the re- 
organized company are as follows: 
President, QO. Waymire: vice-presi- 
dent, Lee Warren, secretary and treas- 
urer, Clyde C. Miner. Mr. Miner, who 
has been connected with the Robbins 
& Myers Co. Springheld, Ohio, for 
the past 20 years as general auditor 
and credit manager. has purchased 
the interests of Walter F. Phelps in 
the Dayton Fan & Motor Co. 


Change in Personnel of Foster- 
Raetz Electric.—An important Þusi- 
ness change is the retirement of E. M. 
Raetz, from the Foster-Raetz Flectric 
Co., of Rochester, Minn.. George I. 
Morrison taking over hid interest 
Mr. Raetz came to Rochester in 1007 
to engage in some work at the Roches- 
ter state hospital. He later associated 
himself with Wilham Kennedy, later 
organizing the Kennedy Electric Co. 
In 1912 he took over the business and 
condticted it under the name of E. M. 


Raetz & Co. until 1916, when the 
Foster-Raetz Electrice Co. was or- 
panized. This concern took over the 


interests of the Foster Electric Co. 
The firm has enjoyed a thriving busi- 
ness in its various lines, especially the 
sale of labor-saving household ap 
plances. Mr. Morrison has been in 
charge of the electrical work at the 
Clinic since the completion of the 
new building. Mr. Raetz plans on 
taking awryanyfactorers’ agency in the 
Niimeapolts’ territory. 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


Manchester, Vt. — Equinox Spring 
Co. will install new electrically op- 
erated pumping machinery. 


Rutland, Vt. — Rutland Railway. 
Light & Power Co. will supply the 
Marble City Manufacturing Co. with 
power for the operation of its entire 
equipment, which includes jndividual 
motors for the machine tables and 
motor driven ‘apparatus for the cutting 
machines. 


North Poultney, Vt.—Pincus & 
Donnelly Co. has purchased new ap- 
paratus to equip its slate quarry with 
electric motor drive. This equipment 
includes a hoist motor and an elec- 
trically driven pump. later on a com- 
pressor will be installed, requiring an 
additional 50 hp, 


Springfield, Vt.—Colonial Power & 
Light Co. is proceeding with plans to 
enlarge its plant and to practically 
double its capacity. The erection of 
a new substation and office building is 
to begin immediately on Clinton 
street, the contract for the work hav- 
ing been awarded to McDonald & 
Joslyn, of Boston. In addition to the 
building there will be an outdoor sub- 
station, double the present capacity, 
and will require the installation of 
new and improved equipment. 


Springfield, Vt.—Springfield Brass 
Co. plans the installation of a new 
electric furnace with auxiliary appara- 
tus at its works. 


: St. Albans, Vt—Plans are being 
prepared by the Public Electric Light 
& Power Co. for the erection of an 
addition to the power station and 
transmission line equipment at Fair- 
fax. | 


Boston, Mass.—-In a statement rce- 
cently made by the trustees of the 
Boston Elevated Railway, it is esti- 
mated that a total of $19,500.000 will 
be required during the next five years, 
this to include $5,000,000 to be used 
for power purposes; $8,500,000 for new 
rolling stock; and $2,500,000 for shop 
work, etc. 


Worcester, Mass.—American Steel > 


& Wire Co., 94 Grove street, has com- 
menced work on alterations and im- 
provements in one of the buildings of 
its plant, to facilitate operations. 


Worcester, Mass.—Worcester Flec- 
- trices Light Co. is completing arrange- 
ments for the issuance of about 4000 
additional shares of its capital stock. 
in accordance with permission recent- 
ly granted by the Electric Light Com- 
mission. A portion of the proceeds 
will be used for improvements and ex- 
tensions in its system, including the 
installation of about two miles of un- 
derground conduit system. At the 
present time the company is installing 
a 20,000-kw. turbine generator, with 
blowers, piping and auxiliary equip- 
ment. | 


boulevard, south of 233rd street. 


Providence, R. I.—Revere Rubber 
Co., Valley street, is making rapid 
progress in the construction of the 
new one-story power plant at its 
works on Valley street, and miscel- 
laneous contracts have been awarded. 
The structure will be about 52x94 feet, 
and will be used for increased ca- 
pacity. ‘J. W. Bishop Co.. Worcester, 
Mass., is the building contractor. 


Albany, N. Y.—F. W. Newman & 
Son, 2] Philip street, Albany, have 
submitted the low bid to the Board of 
Contract & Supply for electrica! work 
in connection with the proposed con- 
struction of Public School No. 19, to 
be located on 


at $2745. 


Albion, N. Y.—The citizens have 


voted to issue $0000 in bonds for 
lighting. Address town clerk. 


Belmont, N. Y. 
in bonds has been voted for a mu- 
nicipal light plant. Address town 
clerk. 


Binghamton, N. Y.—Link Piano Co., 
manufacturer ef electrically operated 
pianos, Water street, has tiled notice 
of an increase in its capital from 
$75.000 to $105,000, for expansion. 

Brooklyn, N. Y.—Brooklyn Edison 
Co. is now producing an aggre- 
gate of about 150,000 hp. at its Bay 
Ridge generating plant, 66th street, a 
large part of which is being utilized 
for local industrial power. The com- 
pany has a large number of consumers 
for this class of service, among them 
being the E. W. Bliss Co., the Amer- 
ican Manufacturing Co., and others. 
Including private service for dwelling 
and apartment use, an aggregate of 
about 125,000 customers is being 
served. 


Buffalo, N. Y.—The Board of Su- 
pervisors of Erie county is having 
preliminary plans prepared for the 
construction of new penitentiary build- 
ings, to be located at Wende, N. Y. 
to include power house, refrigeration 
building, dormitories, laundry, and 
other structures, the project being 
estimated to cost ‘$1,000,000. Alonzo 
G. Hinckley, 29 City Hall,is clerk. 


Gloversville, N. Y.—Kingsboro Silk 
Mills have awarded a contract for the 
erection of a new one-story boiler 
plant in connection with the construc- 
tion of a new local factory on Glen- 
mont avenue. Estimated cost $20,000. 


New York, N. Y.—Plans have been 
completed by the Nilsson Realty Co. 
560 West 233rd street, for the erection 
of a boiler plant in connection with a 
new greenhouse, one-story, about 75x 
100 ft. to be located on East Side 
Es- 
timated cost, $20.000. 

New York, N. Y.—Cutting Radio 
Corp. has leased space comprising the 
entire fifth floor in the building at 
304-20 Hudson street, for a new estab- 
lishment. ; 


New Scotland avenue, 


The sum of $10,000 


Thiells, N. Y.—Final contracts have 
been awarded by the Board of Man- 
agers of Letchworth Village, operated - 
by State authorities, located at Thiells, 
for the installation of the proposed 
hew equipment and the construction 
of a large new central heating plant 
at the site. Contract for the erection 
2 the y plant has been awarded to 
recorge f i ‘| : 
62300 Wright, Garnerville, at. 


_ Watertown, N. Y.—Northern New 
York Utilities Co., 58 Public Square, 
has completed plans for the construc- 
tion of a new brick, concrete and steel 
power plant in connection with its 
new development on the Black river, 
Watertown, The work will include 
the construction of a new dam, with 
canal system, the entire project being 
estimated to cost $250,000. James P. 
Brownell, 19 Strickland block, Carth- 
age, is engineer for the company. 


Bayonne, N. J.— Watt Electric Co. 
has filed notice of organization to op- 
erate at 810 Broadway in a general 
electrical contracting capacity. Julian 
M. Rissier, 104 West 47th street, 
heads the company. 


Hillside Township, N. J.—In con- 
nection with the new plant of the 
Bristol-Myers Co., 277 Greene street, 
Brooklyn, N. Y., to comprise a group 
of factory buildings, administration 
structure, etc., a one-story boiler plant, 
about 44x94 ft. will be erected The 
company operates works at this loca- 
tion at the present time, and the new 
group will be to provide far increased 
capacity. > 


Newark, N. J.—Anzivino & Lallone 
have filed notice of organization to 
operate at 288 Hunterdon street in a 
general electrical contracting capacity. 
Michael Lallone and Joseph Anzivino, 
409 South 10th street, head the com- 
pany. 


Newark,’ N. J.— Jamouneau-Myll 
Co. 17 Academy street, has filed 
notice of organization to operate in 
a general electrical contracting ca- 
pacity. Rosslyn Jamouneau, 388 Rose- 
ville avenue, and Ernest L. Myll, 37 
Kearny street, head the company. 


= Trenton, N. J.—Trenton & Mercer 
County Traction Corp. is making 
rapid progress on the installation of 
new engine equipment at its power 
plant. and it is expected that the work 
will be completed at an early date. 


Trenton, N. J.--Trenton & Mercer 
County Traction Corp. has filed ap- 
plication with the Board of Public 
Utility Commissioners for permission 
to issue bonds for $40.000. the pro- 
ceeds to be used for the construction 
of the proposed extension to its Tren- 
ton Junction lines. 


Allentown, Pa.— The city of Allen- 
town contemplates installing a mu- 
nicipal, lighting „system and Frank 
Koester, -consulting>engineer and city 
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planning expert, 50 Church street, 
New York City, has been retained to 
prepare a report on this subject. This 
report shows that, while the city now 
pays the local company $51.000 per 
year for street lighting and $2000 for 
building lighting, if the city installs an 
electric generating plant in connection 
with the municipal water works, a 
yearly saving of $19,000 will be 
effected. Mr. Koester recommends 
replacing the present arc-light system 
with gas-filled tungsten lamps, to 
secure not only greater illuminating 
effect but also smaller operating cost. 
The plant, of 350 kw. capacity, will 
also take care of future extension to 
the present lighting system. The 
boulevard lighting on the main busi- 
ness thoroughfare, which is recog- 
nized as one of the most effective and 
economical hghting systems through- 
out the country, was installed in 1916 
on the recommendation of Mr. Koes- 
ter, who was then retained by the Al- 
lentown City Planning Commission in 
advisory capacity as a city planning 
expert. Many of the recommenda- 
tions made in Koester’s city planning 
report have since been adopted by the 
city. 


Allentown, Pa.—Allentown & Read- 
ing Traction Co. is making rapid 
progress in the construction of a new 
extension to its traction system on 
Walnut street. 


Altoona, Pa.—Penn Central Light 
& Power Co. has filed notice with the 
Public Service Commission of a bond 
issue for $119,900, a portion of the 
proceeds to be used for extensions, 
improvements, etc. 


Bradford, Pa.—Notice has been 
filed with the Public Service Commis- 
sion by the Bradford Electric Co. of 
a bond issue for $400,000, a portion of 
the proceeds to be used for extensions 
and betterments, etc. 


Erie, Pa.—Erie Lighting Co. has 
filed notice with the Public Service 
Commission of the issuance of bonds 
for $1,850,000, a portion of the pro- 
ceeds to be used, it is understood, for 
extensions, improvements, etc., in its 
plant and system. 


Hazelton, 
Co. has recently filed a new schedule 
of increased rates for service with the 
Public Service Commission. 


Philadelphia, Pa.—Powers, Weight- 
man & Rosengarten, Ninth and Par- 
rish streets, have awarded a contract 
to R. C. Ballinger & Co., 218 North 
13th street, for the construction of a 
one-story brick boiler plant addition 


to be located at 35th and Moore 
streets. 

Philadelphia, Pa.—T wo ordinances 
have been introduced in the City 


Council calling for appropriations of 
$10,000 and $25,000, respectively, for 
the installation of additional lighting 
units in various sections of the city, 
including outlying districts. It is set 
forth the lighting facilities are very 
inadequate in the area bounded by 7th, 
15th and Johnson streets and Oregon 
avenue, at which place a total of 600 
houses were erected by the Govern- 
ment. 

Philadelphia, Pa.—l.loyd Garrett 
Co., 229 North 23rd street. has acquired 
property at 1009-13 North Front 
street, formerly owned by the Na- 
tional Galvanizing Co., and at 1615 


Pa.—Harwood Electric: 
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DATES AHEAD. 


Southwestern Electrical and Gas As- 
sociation. Annual convention, Galves- 
ton, Tex., May 12, 13, and 14. Head- 
‘quarters, Hotel Galvez. Secretary, Hl. 
S. Cooper, 403-404 Slaughter building, 
Datlas, Tex. 


American Association of Engineers. 
Annual meeting, Chicago, Ill., May 13- 
If. Secretary, C. E. Drayer, 29 South 
La Salle street, Chicago, Ill. 


National Electrice Light Association. 
Annual convention, Atlantic City, N. 
J.. May 19-23. Secretary, T. C. Mar- 
a 33 West 39th street, New York 
ty. 


Electric Power Club. Annual meel- 
ing, Hot Springs, Va., May ?2. 23 and 
24. Secretary, Č. H. Roth, 1410 West 
Adams street, Chicago. 


Vancouver Association Electrical 
Contractors and Dealers. Convention, 
Vancouver, B. C., May 26 and 27. Sec- 
retary, Capt. W. J. Conway, 406 York- 
shire building, Vancouver, B. C. 


_ Minois Association of Electrical 
Contractors and Dealers, Summer con- 
vention, Decatur, 1H., June. Secretary, 
N. M. Blumenthal, 179 West Washing- 
ton street, Chicago. 


Ilectrical Supply Jobbers’ Associa- 
tion. Annual convention, Hot Springs, 
Va., June 10, 11 and 12. Heuduquar- 
ters, The Homestead Hotel. Seere- 
tarv, Franklin Overbagh, 411 South 
Clinton street, Chicago. 


Tri-State Water and Light Associa- 
tion. Annual convention, Greenwood, 
S. C., June 17-19. Secretary -treasurer, 
W. F. Stieglitz, Columbia, S. C. 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20, Secre- 
tary, Calvin W. Rice, 29 West 39th 
Street, New York City. 


American Institute of ‘Chemical En- 
gineers. Summer meeting, Boston, 
Mass., June 18-21. Secretary, Prof. J. 
C. Olsen, Polytechnic Institute, Brook- 
lyn, N. Y. 


American Institute of Electrical En- 


gineers. Annual convention, Adiroħ- 
dacks, N. Y., June 24-27. Headquar- 
ters, Lake Placid Club. Secretary, 


F. L. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis., July 15, 16 
and 17. General manager, William H. 
Morton, 110 West 40th street, New 
York City. 


Ohio Electric Light Association. 
Annual meeting, Cedar Point. Ohio, 
July 14-18, Headquarters, Breakers 
Hotel, Secretary, DÐ. In. Gaskill, Green- 


Ville, Ohio. 


Association of Iron and Steel Elee- 
trical Engineers. Annual convention, 
St. Louis, Mo., September. 1919, Sec- 
retary, John F. Kelly, Empire building, 
Pittsburgh, Pa. 


National Association of 
Inspectors, Meeting. Springtield, 
Aass.. Oct. 13 and 14, Secretary, W. 
L. Smith, Concord, Mass. 


Electrical 


INuminating Engineering Society. 
Annual convention, Chicago, Ill, Oc- 
tober. General secretary, Clarence L. 
Law, 29 West 39th street, New York 
City. 


a 


North Front street, for proposed busi- 


ness expansion. The company manu- 
lactures electric and gas fixtures, etc. 


Waynesboro, Pa. — Waynesboro 
Electric Co., operating the Chambers- 
burg, Greencastle & Waynesburg 
llectric Railway, has inaugurated pre- 
liminary work for the construction of 
a new high-tension power 
from the présent terminus at Blue 
Ridge Summit to Greenstone, a dis- 
stance of about two miles. The pro- 
posed transmission line will be con- 
structed via the Monterey and Charm- 
ian districts, and will be used. for 
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stone-crushing operations and other 
industrial work at Greenstone. 


Williamsport, Pa.—Citizens Electric 
Co. is having plans prepared for an 
electrical plant, 60x120 ft. at an esți- 
mated cost of $250,000. 


Welch, W. Va—Welch Armature 
Co. is planning the erection of a 
three-story plant for increased out- 
put. 


Benson, N. C.—The city has award- 
ed a contract for the construction of 
a new municipal electric light system. 
Gilbert C. White, Durham, N, C, is 
engineer, 


Bridgewater, N. C.—Southern Pow- 
er Co., of Charlotte, arranged for 
Rinehart & Dennis Co., of Charlottes- 
ville, Va., to take over and complete 
Sydo hydroelectric development, in- 
cluding d&ms and power house. Four 
hundred thousand dollars will be ex- 
pended. 


Pensacola, Fla.—The Navy Depart- 
ment is having plans prepared for the 
installation of a new underground 
conduit system at its local station, 
estimated to cost $114,000. The de- 
partment has also been submitted a 
low bid by the D. C. Barrow Electric 
Co., 714 12th street, N. W., for the 
proposed improvements in the local 
electric power plant, at $54,600. 


Atlanta, Ga.—Georgia Railway & 
Power Co. is arranging plans for ad- 
ditional water power development on 
the Tugaloo river. 


Moultrie, Ga.—The city is planning 
to call a special election in June to 
vote on the issuance of bonds for 
$150,000, to provide for extensions and 
improvements in the municipal elec- 
tric light plant. 


Unadilla, Ga.—The city will install 
an electric lighting plant. Address C. 
B. Morgan, mayor. 


NORTH CENTRAL STATES. 


Castalia, Ohio.—Castalia Portland 
Cement Co. will expend $80.000 to 
build an addition to its factory. The 
building will be brick, concrete and 
steel construction. steam heating, 
plumbing, composition roofing, nre- 
proof interior finish and electric light- 
ing. The specifications include three 
motors 200 hp. and 800 hp. pumping 
motor for pumping water from lake 
Erie.. Contracts will be let by the 
owners. 


Cleveland, Ohio.—Standard Oil Co. 
316 East Ohio Gas building. will erect 
one-story brick and concrete pump 


house at 3083 Broadway. Estimated 
cost $25,000. 


Lebanon, Ohio.—A $140,000 electric 
light plant will be erected here. The 
building will be brick and = concrete 
construction, electric heating. plumb- 
ing, composition roofing, hreprvot an- 
terior finish, and electric hehting. Ad- 
dress Bert Monger, clerk of the coun- 
cil. 

Massillon, Okio.—The sum of SI. 
N00 in bonds has been voted to 
provide for an underground police and 
lire alarm system, Address cicy aud- 
itor. 

Oberlin, Ohio.— May 27 an election 
will be held to decide the question ot 
issuing $50.000 in bonds for the pur- 
pose of constricting a plant for the 
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manufacture and distribution of elec- 
tric light and power. 


Port Clinton, Ohio.—Port Clinton 
Electric Light & Power Co. has been 
awarded a contract by the city for 
additional electric energy for the op- 
eration of new lighting units to be in- 
stalled in the lake front section. 


Sandusky, Ohio.—Sandusky Gas & 
Electric Co. has recently completed 
the installation of four new Sanford 
Riley three-retort type underfeed sto- 
kers at its plant. 


Waverly, Ohio.—Bonds to the 
amount of $11,000 have been voted to 
repair “the municipal electric light 
‘plant. Address village clerk. 


Columbus, Ind.— Central Indiana 
Lighting Co. has asked permission of 
the Indiana Public Service Commis- 
sion to ahandon its service on Maple 
Grove street. 


Evansville, Ind.—Blount Plow Co. 
will erect a large factory building 
at the plant of the Hartman Manutfac- 
turing Co., which they recently pur- 
chased. 


Decatur, Ill.—Decatur Railway & 


Light Co. has purchased a tract of 
land 125x500 ft. on Woord strect, just 
west of the Illinois Central railroad, 
and will erect new barns and city 
shops. The first building to be erected 
will be the paint shop. to be followed 
by the barn and the repair shops. The 
company will consolidate its work at 
this point and will abandon the old 
barns. 


Gillespie, Ill. — Southern Illinois 
Light & Power Co. will erect a power 
house at an estimated cost of $80,000. 


Lewistown, Ill.—The council is 
planning ways and means to improve 
street lighting. The County Board of 
Supervisors are favorable to the plan 
and promise to vote favorably for 
the county to buy the posts and fix- 
tures so as to have a post on each of 
the four corners of the court house 
square and two posts for each en- 
trance to the grounds. This would be 
done with the understanding that the 
county would furnish the- fixtures if 
the city would pay for the electric 
current for the lighting. 


Algonac, Mich.— Detroit Edison Co. 
officials are negotiating for the pur- 
chase of Algonac electric light plant 
and appraisers are going over the 
property. The purchase plan will be 
submitted at a special election. The 
company will also apply for a fran- 
chise for town and village and town- 
ships. 


Detroit, Mich.—Stecker Electric & 
Machine Co. has let contracts for the 
erection of an electric vacuum cleaner 
manufacturing plant. 


Kinde, Mich.—The council let con- 
tract to the Electric Supply Co.. 107 
South Water street. Saginaw, Mich.. 
at $10,000 for electric lighting system 
at Kinde. 


Centerville, Iowa.—F. S. Payne and 
D. C. Bradley have sold the lowa 
Southern Utilities Co. to David C. 
Fisher & Co. of Davenport, Jowa. 
The plant is valued at $2,500,000 and 
has been in operation for 20 years. 
Incorporates 3 miles of elctric inter- 
urban and lighting plants in 25 towns. 


Sioux City, Iowa.—Plans for build- 
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ing a power plant in the Floyd Valley 
to supply light and power for the 
mills, elevators and other industrial 
plant that are to be located there are 
under consideration by Sioux City 
business men and grain men who have 
been active in the development of the 
valley. The new plant will be owned 
and operated by the managements of 
the various industries located in the 
valley, and the cost of operation pro- 
rated among those benefited. Address 
city clerk. 


Clayton, Kans.—Bonds were voted 
upon favorably at the recent election 
to the amount of $10,000 for putting in 
a transmission plant to Norcatur, so 
that Clayton will have electric service. 


Topeka, Kans.—The State House 
Committee will let contracts May 27 
for improving the state house light 
and heating plant. Address secretary 
of the building committee. 


Topeka, Kans.—Pawnee Power & 
Water Co. was granted the authority 
to issue $50,000 bonds for the purpose 
of building a new power line to Bur- 
dette from Larned through to Pawnee 
Valley. 


Clarksville, Mo.—Clarkesville Elec- 
tric Light & Water Co. has been 
granted a franchise to instalt an clec- 
tric light and power plant. 


Kansas City, Mo.—Kansas_ City 
Hay Press & -Tractor Co. will erect 
new tractor plant, 150x320, to cost 
$00.000. The company has recently 
increased its capital from $300,000 to 
$1,000,000. 


St. Joseph, Mo.—Columbian Elec- 
trical Co. has filed in the office of the 
county recorder notice of increase of 
capital stock from $30,000 to $100,000. 


St. Joseph, Mo.—Improvements in 
its plant equipment to cost approxi- 
mately $1,000,000 are planned by the 


Joseph Railway, Heat, Light & 
Power Co. 
St. Joseph, Mo.—The Municipal 


Ownership League is concentrating 
its efforts upon securing the passage 
of the municipal electric light plant 
bonds. An open meeting was recently 
held and all speakers urged that the 
issue be made the concern of all mem- 
bers of the league and that wide pub- 
licity be given the issue. 


Sikeston, Mo.—An election will be 
held June 2 to vote on the question 
of issuing $75,000 electric light bonds. 
Address mayor. 


Ohiowa, Neb.—The question of 
issuing light and water bonds will be 
ee to vote. Address village 
clerk, 


Trumbull, Neb.—The town will ex- 
pend $6,000 for municipal light plant. 
Address town clerk. 


Pakwana, S. D.—Bonds have been 
voted for municipal lighting. Address 
mayor. 


Vermillion, S. D.—Bonds have been 
voted for improving the municipal 
light plant. Address city clerk. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—Louisville Water 
Co. 1s arranging plans for the con- 
struction of a large boiler plant at its 
river pumping station, estimated to 
cost, with equipment, $350,000. [The 
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structure will be one-story, about 75x 
150 ft. Plans are also being prepared 
for the erection of a pumping plant to 
be located in the Crescent Hill dis- 
trict, estimated to cost in excess- of 
$200,000. James B. Willson is chief 


engineer. 


Clarksdale, Miss.—The city com- 
missioners will expend about $300,000 
in reconstructing and improving the 
municipal electric light and power 
plant. 


Lake Charles, La.—At a meeting of 
the City Council, Commissioner of 
Streets and Parks E. S. Crosby advo- 
cated the immediate extension of the 
waterworks system, the installation of 
more fire plugs and additional street 
lights. 


Ashdown, Ark.—Ashdown Light & 
Power Co. is considering plans for 
the reconstruction of its electric plant 


recently destroyed by fire, with loss 
estimated at about $35,000. 
Mobile, Ala. — Announcement is 


made that H. M. Byllesby & Co. 
owners of the power plant of the 
Mobile Electric Co., will build a new 
power plant at some point on the 
Mobile river or Three-Mile creek. 
The company expects to spend about 
$1,090,000. The new plant will be 
erected in addition to the present 
power house at Royal and St. Anthony: 
streets, which was partially wrecked 
by an explosion recently. It will be 
so constructed as to furnish all the 
electric power that is called for by 
industrial plants and for other pur- - 
poses. 


Montgomery, Ala. — Montgomery 
Light & Traction Co. has made ap- 
plication to the city commission for 
privilege of extending the electric 
railway line to Wright Field, a dis- 
tance of about a mile. 


Blanchard, Okla—TVThe Board of 
Trustees of Blanchard has called a 
special election for the purpose of 
voting on the proposition of bonding 
the city for the purpose of erecting a 
municipal water and light plant. It 
is proposed to vote $45,000 for the 
water plant and $15,000 for the light 
plant. 


Muskogee, Okla.—An appraisement 
of the physical valuation of the prop- 
erty of the Muskogee Gas & Electric 
Co. is to be made hy the corporation 
commission, according to notice re- 
ceived here. The appraisal was start- 
ed May Ist under the direction 
of the corporate commission’s engi- 
neer. 


Newkirk, Okla.—It is proposed to 
vote $110, 000 for the construction of a 
municipal light plant and service lines. 


Norman, Okla.—The city has ap- 
proved the issuance of bonds for 
$125,000 for the installation of a mu- 
nicipal electric light and power plant. ° 


Oklahoma City, Okla.—The attor- 
ney general recently approved bond 
issues of the city of Yale of $100,000 
for the extension of the electric light 
system, $100,000 for ‘waterworks im- 
provements and a for additional 
fire equipment. 


Tahlequah, Okla —The city will 
construct a dam_and generate elec- 
tricity for municipal lighting plant. 
Address Professor Gladstone of Uni- 
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versity of Arkansas, 
ettsville, Ark. 


Chattanooga, Tenn. — Tennessee 
River Power Co. will rebuild its elec- 
tric power station on Carter street, 
recently damaged by fire. 


Abilene, Tex.—aAbilene Gas, Elec- 
tric, Ice & Water Co. will rebuild the 
electric light and water pumping plant 
which recently burned at loss of 


$300,000. 


Abilene, Tex.— The electric light 
and power plant and the water works 
plant of the American Public Service 
Corp. at Abilene, ‘which were recently 
destroyed by fire. will be rebuilt as 
soon as machinery and material can 
be obtained, it is announced. The 
new plants will cost about $300,000. 


Bogata, Tex.—The Bogata Com- 
mercial Club has pledged a bonus of 
$1090 for the construction of a light- 
ing circuit connecting Blossom, De- 
port. Bogata. Fulbright and Detroit 
with the wires of the North Texas 
Power Co. at Paris. 


WESTERN STATES. 


Marshfield, Ore.— Mountain States 
Power Co. has closed a contract with 
the Johnson Lumber Co. at Coquille, 
Ore.. for 150 hp. in motors. This is 
in addition to the present power in- 
_ stallation of the company which ex- 
pects to install aditional motors in 
the near future. 


Highball, Ariz—Arizona Power Co. 
will construct a 4000-volt electric 
transmission line from its 
power station near here to Phoenix, 
70 miles. The purpose of the pro- 
posed line is to provide auxiliary 
power for the Pacifc Gas & Electric 
Co.’s system at Phoenix: The Arizona 
Power Co. also has other improve- 
ment extensions of its power trans- 
mission system under consideration. 


Pueblo, Colo.—Arkansas Valley 
Railway. Light & Power Co. will 
serve the Pope block with 100 hp. of 
electrical energy covering its entire 
lighting and power requirements. The 
private plant which was formerly op- 
erated in this building will be aban- 
doned. The company has completed 
the installation of 20 250-watt Mazda 
street lamps in Minnequa Heights. 


Mackay, Ida.— Public Utilities Com- 
mission of Idaho has granted the 
MacKay Light & Power:-Co. a certit- 
icate of convenience and necessity. 
enabling the company to furnish elec- 
tric service for the entire Lost River 
Valley. The company will expend 
approximately $50,000 in this exten- 
sion and will furnish service to the 
towns of Arco, Moore, Leslie and 
others in the Lost River Valley. 


Seattle, Wash.—It is reported that 
the Horne Manutacturing Co. will 
locate a factory in 
manufacture of 
equipment. 


Fresno, Cal.—Considerable electri- 
cal and mechanical equipment, pack- 
ing machinery, conveyor systems, cte.. 
will be installed in the new plant 
which the California Associated Raisin 
Co. will erect. The work is estimated 
to cost $750.000. 

Pine Bluffs, Wyo.--The citizens 
will vote on the questton of issuing 
light and water extension bonds, .\d- 
dress city clerk. 
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Oakdale, Cal.—Frank B. Pattee, 
Oakdale, and Samuel Bernhard, San 
Francisco, are planning for the con- 
struction of a hydroelectric power 
plant on the north fork of the Stanis- 
laus river, with initial capacity of 
about 10.000 hp. It is proposed to 
furnish electric power to industries in 
this section. 


San Francisco, Cal—Great Western 
Power Co. has inaugurated prelim- 
mary survey and other work in the 
Feather River Canyon, near Oroville, 
for its proposed hydroelectric power 
plant in Butt Valley. It is planned 
to inaugurate active construction 
work in the near. future, with the con- 
struction of a railroad along Butt 
Creek to the power station site for 
the transportation of electric machin- 
ery, etc. The entire project is esti- 
mated to cost about $5,000,000. The 
station will be tied in with the trans- 
mission system of the company by 
new lines. 


San Francisco, Cal.—TJhe State 
Water Commission has granted per- 
mission to Lars R. Jorgensen, San 
Francisco, for the appropriation of 
water on the north fork of the Yuba 
river for power purposes. It is pro- 
posed to establish a hydroelectric 
power plant on the site with initial 
generating capacity of about 7700 hp. 
For this purpose a concrete arch dam, 
450 ft. long and 170 ft. high will be 
constructed, The entire project is 
estimated to cost about $2,000,000. It 
is understood that a company will be 
organized to build and operate the 
new plant. 


Stockton, Cal.—The Samson Sieve 
Grip Tractor factory, which has been 
responsible for many of the “tanks” 
used by the Alles in the war, has 
completed arrangements to enlarge 
its plant at Stockton and begin oper- 
ations on a greatly enlarged scale. 


MEXICO. 


City of Mexico, Mex.—lIt is an- 
nounced by the Department of Indus- 
the Mexican 
it has before it a 
proposition by private interests to 
construct three large water storage 
dams on the Conchos river in the 
state of Chihuahua and the installa- 
tion of a hydroelectric plant. The 
proposed plant will generate about 
100.000 hp. The project involves the 
construction of a large system of 
power transmission lines. The Mex- 
ican Northern Power Co. already has 
a large dam and hydroelectric plant 
on the Conchos river practically 
finished. The new proposition is said 
to be separate and distinct from that 
Power Co. 


government that 


NEW PUBLICATIONS 


Electrical Characteristics and Test- 
ing of Dry Cells.—The Bureau of 
Standards, Department of Commerce, 
has issued Circular No. 79 entitled 
“Electrical Characteristics and Test- 
ing of Dry Cells.” This ctreular sum- 
marizes the available information on 
dry cells and gives a brief description 
of the materials and methods of. con- 
struction and elementary theory cof 
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the operation of the cells. The va- 
rious sizes and kinds of dry cells on 
the American market are described. 
It discusses the electrical characteris- 
tics of the cells and methods of test- 
ing them. In an appendix are given 
the proposed specifications for dry 
cells which have been prepared by the 
Bureau. Those interested in this pub- 
lication may obtain a copy by address- 
ing a request to this Bureau. 


“How Business with Foreign Coun- 
tries is Financed” is the title of a 
booklet just issued by the Guaranty 
Trust Co. of New York for the bene- 
fit of exporters and importers and 
others having business or financial 
relations with foreign countries. The 
booklet contains 28 reproductions of 
specimen forms of drafts, letters of 
credit, bills of lading, invoices, and 
other documents generally used in 
connection with the ‘financing of ex- 
ports and imports. Explanatory notes 
accompany each illustration and feat- 
ures in the documents of particular 
importance are noted. The use of the 
documents is also explained when that 
seems necessary. Special attention t 
given to those which bear direch 
upon the development of dollar ex- 
change. The booklet is printed m 
attractive type upon coated paper aa 
is carefully indexed. At the end there 
is a table of currencies of varion 
countries and their value in Unted 
States dollars. The booklet will be 


sent free on request. 


INCORPORATIONS 


Sutter Siding, Ill.—Rittle Flectric 
Light Co. has incorporated with a 
capital of $4000 by Charles Graff. Val 
Springer and C. E. Martin. 


York, Pa.—Amcrican Electric Stee! 
Co. has incorporated with a capital 
of $125,000 and will build a plant i 
the eastern section of the city. The | 
company will make semi-finished cast- 
ings, etc. A special high-tension line 
from the electric power plant at York 
Haven will supply the new plant with 
electricity. 


New York., N. Y.—Jobn J. Leahy 
Electrical Supplies. Inc. Capital. $130.- 
000. To manufacture and deal in clec- 
trical supplies, apparatus, etc. Incor- 
porators: J. J. Leahy, T. L. Gorman. 
and P. J. McSwenney, 533 Tinton ave- 
nue. 


New York, N. Y.—Arrow Flexible 
Conduit Co. Capital. $6000. To manu- 
facture electric conduits, etc. Inor- 
porators: A. Rappaport. H. Ginsburg. 
and M. Janiger, 218 Grand street. 


New York, N. Y.—Mever, Strong & 
Tones. Capital, $50.000. To engaze 
in a general electrical enginering ca- 
pacity. Incorporators: S. M. Mever 
l. L. Dunn and L. H. Hohell. 20 Ex- 


change place. 


Augusta, Me.—\ilson Brothers & 
Kent, Inco Capital. $1,000,000, T> 
manufacture and deal in power am 
pumping equipment and kindred ap- 
paratus. Incorporators: E. L. Me 
Lean, S. L. Fogg, C. R. Chapman., F 
M. Eeavitty DOA. Lesland, and G 
Benson, Augusta. 
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Lieut.-Col. A. J. Griswold to Represent Western Electric 
in France — H. M. St. John Joins Detroit Furnace Co. 


Lieut. C. E. Pretz, Engineer 
Corps, U. S. Army, has recently been 
discharged from the service and re- 
sumed work with the Public Service 
Commission, First District, New York. 


J. A. WHITE has resigned his posi- 
tion with the Nagel Electric Co., To- 
ledo, Ohio, to join the industrial de- 
partment of the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh. 


CHESTER Mott, formerly sales 
engineer at Spokane, Wash., for the 
Sullivan Machinery Co., Chicago, has 
been placed in charge of the Denver 
ofice of the company -at 837 Equitable 
building, succeeding Wallace T. Roberts, 
resigned. 


Frep D. FAUSER, claim agent for 
the Peoria Railway Co. and the Illinois 
Traction System, with headquarters at 
Peoria, Ill., has gone to St. Louis to 
assume the position of chief claim agent 
for the St. Louis Terminal Railway As- 
sociation. 


DUNCAN G. SINCI#AIR, formerly 
chief assistant engineer for the Pitts- 
burgh Railway Co. and the Duquesne 
Light Co., has been appointed New York 
manager for the Pittsburgh Piping & 
Equipment Co. He will make his head- 
quarters in the St. Paul building, 220 
Broadway. 


W. H. SAWYER, vice-president of 
the E. W. Clark & Co. Management 
Corp., was recently elected president of 
the East St. Louis Suburban Railway 
Co., East St. Louis Railway and Alton, 
Granite & St. Louis Traction Co., and 
vice-president of the St. Louis & Belle- 
ville Electric Railway, Alton Gas & 
Electric Co. and St. Louis & East St. 
Louis Electric Railway. 


LIıeuT.-CoLr. Aucustus H. 
GRISWOLD, recently discharged from 
the service and formerly an engineer 
with the Pacific Telephone & Telegraph 
Co., has been called upon to again go 
abroad as the representative of the 
Western Electric Co. to act as chief 
engineer. He will be in charge of engi- 
neering and installing a line tele- 
phone plant and service for the French 
government, with the possibility that his 
duties may extend to England, Holland, 
Belgium and Italy. Colonel Griswold 
was the major in charge of the 411th 
Telegraph Battalion until April 4, 1918, 
when he was attached to the staff of the 
Chief Signal Officer in Tours, in which 
position he acted as director of tele- 
phone and telegraph service. This in- 
volved the construction, installation, op- 
eration and maintenance of telephone 
and telegraph lines and stations in 
France and England. He was promoted 
to his present rank on Sept. 27, 1918. 
On Dec. 1, 1918, he was called to Paris, 
where his duties were directed toward 
the disposition of the Signal Corps prop- 
erty then on hand, amounting in value 
to approximately $4,000,000. 


CHARLES LUNDGRE has resigned 
as general master mechanic of the Na- 
tional Tube Co. mills at Lorain, Ohio, 
to become master mechanic of the new 
plant of the American Steel & Wire Co., 
near Birmingham, Ala. 


F. S. HEALY, chief engineer of the 
Epping-Carpenter Pump Co., Pittsburgh, 
has been appointed in addition to the 
position of manager of sales, succeeding 
F. F. Woods, who is now located in 
New York as eastern sales manager. 


H. M. St. Joun N, chemical engineer 
for the Commonwealth Edison Co., Chi- 
cago, has resigned to become general 
manager of the Detroit Electric Furnace 
Co., of Detroit. During the summer of 
last year he enlisted in the national 
service and on August 1 was commis- 
sioned a captain in the Chemical War- 
fare Service, and immediately engaged 
in development work and research at 


Capt. H. M. St. John. 


Willoughby, Ohio. He obtained his hon- 
orable discharge and returned to the 
Commonwealth Edison Co. during the 
latter part of March. Previous to en- 
tering the army Captain St. John spent 
five years with the Edison company, 
during which time he was engaged prin- 
cipally on electrochemical and electro- 
metallurgical research. He also made 
extensive tests and experiments on the 
electric furnace for melting steel and 
brass. He also investigated various elec- 
trolytic processes and paved the way for 
their general utilization by central sta- 
tions for load-bujlding purposes. This 
work necessitated a large amount of 
rate making. He has been a frequent 
contributor to the technical press and 
has presented a number of valuable 
papers before the electrical and chemical 
societies. In going to the Detroit Elec- 


‘tric Furnace Co., Captain St. John will 


take with him a very wide experience 
gained in the central-station field. his 
experience specifically embracing utility 
rates, power supply for industrial pur- 
poses and electrochemical processes. 
Prior to his departure Captain St. John 


was tendered a dinner by a few of his 
many friends in the industry who had 
gained enthusiasm and inspiration by 
their contact with an able and gifted 
engineer and chemist, a willing co- 
worker and capable executive. 


R. A. BUCHANAN, supervisor of 
the construction department of Western 
Electric Co., recently arrived at Seattle 
from the East, expecting to spend sev- 
eral months in the Pacific Northwest. 


R. W. SpoFForD has been appointed 
local general manager of the Manila 
Electric Railroad & Light Co., Manila, 
Philippine Islands, by the J. G. White 
Management Corp., New York, N. Y., 
the operating manager of that company. 
Mr. Spofford was graduated from the 
United States Naval Academy at Ann- 
apolis, and spent about five years in the 
navy. He was retired in 1911. Shortly 
thereafter he was engaged by the J. G. 
White Management Corp. and was as- 
signed to the staff of the Augusta-Aiken 
Railway & Electric Corp., Augusta, Ga., 
and later was made general manager of 
that company. When the United States 
entered the world war, Mr. Spofford, as 
a naval reserve officer, was called to the 
colors for service. With the signing of 
the armistice he was again placed on the 
retired list of the navy, with the grade 
of lieutenant commander. 


Obituary. 

SAMUEL Day, who has been con- 
nected with the New Jersey PoWer & 
Light Co., at Bernardsville, N. J., for 
the past three years, as line foreman, 
died on April 24, 1919. 


JAMES FREDERICK HAINS- 
WORTH, for many years employed in 
the auditing department of the Nebraska 
Power Co., Omaha, Neb., died on May 
2 at the age of 65 years. 


T. HAROLD NıckKoLs, Brooklyn, 
N. Y., a well known electrical engineer, 
formerly an inspector of electrical work 
at the Brooklyn Navy Yard, died on 
April 24, at his home, 506 East Seventh 
street, aged 28 years. 


Cor. R1icHARD H. ABBOTT, presi- 
dent of the Abbott Light & Power Co., 
Petersburg, Ill., died May 3 at St. John’s 
Hospital, Springfield, Ill. He was active 
in the affairs of the Illinois National 
Guard for 20 vears and for several 
years up to the time of his death a mem- 
her of Adjt.-Gen. Dickson’s staff. Dur- 
ing the war he was occupied with the 
organization and mustering in of the 
state militia. Colonel Abbott was born 
in 1870 near Mason City, Ill, and later 
made his home at Petersburg. He was 
one of the organizers of the Abbott 
Light & Power Co.. one of the largest 
public utility corporations in central Illi- 
nois. Colonel Abhott was president of 
the Petersburg (Ill.) Commercial As- 
sociation and a leader in the affairs of 
his community. His widow and one 
son, Richard H. Abbott, JrJ., survive 
him, 
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ORGA VAEAY AZNAR ATIINA TEA EAEOI CELT eT 


British Reconstruction Freed from Electric Companies 


Financial Restriction. 


The British treasury officials have de- 
cided to remove all restrictions on new 
capital issues for industrial or trade de- 
velopment purposes within the United 
Kingdom. Treasury license will no longer 
be required. The step is regarded as 
significant by the American Chamber of 
Commerce in London not only because of 
its importance to the reconstruction of 
British businesses at home but also be- 
cause it foreshadows a similar release of 
the control on capital issues for British 
enterprises in America and elsewhere. 

As a control over conditions affecting 
British exchange, treasury license will 
still be required for foreign issues—at 
least until the recent ‘‘unpegging’’ of the 
exchange shall have shown the effect it 
is going to have on British commercial 
finance. British business, however, neither 
wishes nor expects it to be long before 
freedom will be granted to its financial 
plans for enterprises in foreign countries 
—particularly the United States. 

Meanwhile the removal of the restric- 
tions at home will probably result in 
many new expansions and more huge 
combinations for world trade like those 
which have recently been attracting at- 
tention. 


General Electric Reports. 


The annual report of General Electric 
Co. for 1918 records the largest volume 
of business in the history of the company, 
gross earnings for the vear having ag- 
gregated $216,.815,277. This amount rep- 
resents an increase over the preceding 
year of $19,888,590 and compares with 
the 1914 gross of $90.467.691. Net profits 
available for dividends after provision for 
federal taxes was estimated at $13,500,000, 
as compared with net of 1917, amount- 
ing to $26,903,328. In 1917 the tax item 
was only $5,500,000. The total surplus 
after paving dividends for the year was 
$57,838,059 as of Jan. 1, 1919. From this 
amount was subtracted a 4% stock div- 
idend amounting to $4.587,398. The sum 
of $21.593,996 was expended for building 
machigery and other equipment needed 
for the manufacture of war materials, 
and in view of the fact that a portion of 
the additions would be unused and in con- 
sideration of the high costs, $15,224,162 
was written off the plant account. A bal- 
ance of $80.000 of unrilled orders is re- 
ported after cancellation of $30,000,600 
war contracts. In the report mention is 
made of the International General Elec- 
tric Co., organized to handle the foreign 
business of the company. The compar- 
ative income account follows: 


1918. 1917. 

(GrOSE sus eaceeKees $216.815,277 $196,926,318 
Operating costs ... 188.439,521 154,634,529 
Wear taxes ........ 13.500,000 5,500,000 
Dividends ........ 9,165,622 11,165,582 
Surplus ........... 7,939,359 15,737,946 
Profit and Joss sur- 

DIME enie a ow ied 53,250,661 49,898,699 


Big Utilities Company Sold. 


The entire stock of the Southern Util- 
tles Co. has been sold by Frank Payne 
and D. C. Bradley to David G. 
Fisher & Co.. utility engineers, builders 
and operators of Davenport, Iowa. The 
consideration is said to be about $2,500.- 
000. While the transfer is effected by the 
sale of the stock. the corporation remains 
intact, but the result will be the placing 
under new management the Centerville 
street railway. gas, heating and electric 
lighting plants, the 33 miles of in- 
terurban to Mystic and Albia, 240 miles 
of high-tension transmission line and the 
heating. lighting and power plants in 25 
southern Iowa towns. 


Millburn Electric Elects Officers. 


At the recent annual meeting of the 
Millburn Electric Co.. Milburn, N. J., the 
following officers were elected for the 
ensuing year: President, W. Rollinson 
Whittingham: vice-president, Willam W., 
Renwick: secretary, William W. MecCol- 
lum, and treasurer, Charles W. Cox. 


Permitted to 
Issue Securities. 


In a recent decision handed down by 
the Public Service Commission, Harris- 
burg, Pa., permission was granted to the 
following electric companies to issue se- 
curities in the amounts noted for pro- 
posed extensions, betterments, etc.: Brad- 
ford Electric Co., Bradford, $400,000 in 
bonds: Citizens’ Electrice Co.. Wiliams- 
port, $250,000, bonds; Penn Central Power 
& Transmission Co. Altoona, $19,006, 
bonds; Buffalo, Rochester & Pittsburgh 
Railways Co., Pittsburgh, $4,587,000, and 
$10.000 bonds: Erie Lighting Co., Erie, 


$1,550,000; Beaver Baley Traction Co., 
New Brighton, $100,000; Penn Central 
Light & Power Co., Altoona, $119,990 


bonds; and the Fairmont, Morgantown & 
Pittsburgh Railroad, $209,000 in bonds. 


Fairbanks Show 


Morse Earnings 
Large Gain. 


The balance sheet of Fairbanks, Morse 
& Co., as of Dec. 31, 1918, shows a gain 
of nearly $3,500,000 in surplus after all 
eharges and dividends. The working cap- 
ital position of the company was ma- 
terially strengthened. The report gives 
no accurate indication of earnings. Gross 
business of the company in 1918 exceeded 


all records. The balance sheet com- 
pares: 
ASSETS. 
1918. 1917. 

Cash) oernaem $ 903,167.30 $ 589,732.45 
Accounts receiv. 4,893,009.29  4,572,188.75 
Notes receiv. .. 02,295.30 574,176.45 
Inventories ..... 10,540,338.39  6,720,026.96 
Foreign branch 

houses ....... 526,372.53 281,273.92 
Current invest.. 937,492.30 491,420.83 


Current assets..$18,602,675.11 $13,228,819.40 
Unexpired ex- 


pense ........ 37,434.64 32,179.15 
Machinery, etc.. 2,700,487.24 2,045,581.84 
Furniture and 

fixtures ...... 101,573.05 93,820.01 
Buildings and 

real estate ...  2,216,333.17  1,369,085.42 
Warehouse 365,189.89 376,969.89 
Patents, ete. ... 1.000,000.00 1,000,874.76 
Stock of E. & 

T. Fairbanks. 1,500,945.00 1,495,745.00 

Totals ........$26,524,638.10 $19,6438,075.47 

LIABILITIES. 


Accounts pay...$ 2,275,332.77 $ 2,168,838.74 


Notes payable.. 2,498,133.08  1,395,129.69 
Div. payable .. 60,000.00 wc... eee eee 
Accrued exp.... 186,484.41 4,465.84 


Current liabfl..$ 5,014,950.26 $ 3,568,434.27 
Res. for taxes 
and contin.... 2.581,175.13  1,214,565.13 
Common stock., 2,395.000.00 2.000,000.00 
Preferred stock. 1,722.200.00 = 1,488,900.00 
Surplus ........ 14,811,312.71 11,371,176.07 
Totals ....... $26,524,638.10 $19,643,075.47 


Order Shows Tendency Toward Low- 
er Rates. 


The Public Service Commission of New 
Jersey has promulgated an order of vital 
importance to all utilities, as showing a 
decided tendency toward the lowering of 
rates which were advanced as a war 
measure. The commission suspended 
until March 1, 1920, certain orders for 
reductions in rates issued by it in 1916 
directing four companies in the borough 
of Queens which are subsidiaries of the 
Brooklvn Union Gas Co. In its present 
order the commission provides that the 
matter shall be reopened on April 1b, 
1920, unless previously taken up. 


John S. Graham of Philadelphia, Pa., 


and Percy Warner, Nashville, Tenn., have. 


heen appointed temporary receivers of 
the Chattanooga Railway & Light Co., 
Chattanooga, by Judge B. T. Sanford. At 
the present time the receivership extends 
only to the properties of the street rail- 
way system, properties of the light de- 
partment being excepted pending Htiga- 
tion on that phase of the original bank- 
ruptey petition. 


Fair Increase in Net Reported by 
Columbia Gas & Electric. 


The annual report of the Columbia Gas 
& Electric Co. shows a net income for 
1918 of $3,912,547.73, an increase of $261.- 
919 compared to the year previous. The 
total gross earnings were $11,538,(72.11, as 
against $10,861,330.69 for 1917. During the 
year $3,199,197.73 was placed to surplus. 

The company produced 11,997,930 gal- 
lons of gasoline, as compared with 11,- 
068,758 the year previous. The oil pro- 
duction was 274,910 barrels, against 198,- 
381. Natural gas sales were 15,880,527, 
cubic feet, as compared with 17,466,125,0% 
cubic feet in 1917. 

In Cincinnati the number of gas cus- 
tomers during 1918 totaled 144,518, as 
compared with 143,394 in 1917; number of 
meters in use, 151,051 in 1918, compared 
with 149,641 ın 1917; number of electric 
customers, 42,844 in 1918, compared with 
40,205 in 1917; number of meters in use, 
43.822 in 1918, compared with 40,749 in 
1917. 


Telephone Net Declines. 


The net income of 60 telephone com- 
panies with annual revenues above $250.- 
000 showed a decrease of $220,000, or 
3.7%. during November, 1918, as com- 
pared with the total of $5,977,000 for No- 
vember, 1917. A summary of November 
revenues and expenses made public re- 
cently by the Interstate Commerce Com- 
mission showed an increase in gross rev- 
enues, however, of more than $2,400,000 
above the figures for the same month ip 
1917, the total neaching $29,197,000. 


The Peoples' Telephone Co. of Mercer 
county has been authorized by the Illinois 
Publie Utilities Commission to issue $25,- 
N00 of first mortgage 6% bonds to retire 
bonds and promissory notes outstanding. 


The Cosmopolitan Gas & Electric Sup- 
ply Co., Inc., 280 Broadway, New York. 
has filed schedules in bankruptcy, with 
liabilities listed at $17.168, and assets 
of $12.756, consisting of stock, machinery, 
fixtures, etc. 


Dividends. 


The Belden Manufacturing Co. has de- 
clared a stock dividend of 10°, payable 
to stockholders of record April 28. 


Commonwealth Railway & Light Co. 
has declared a quarterly gividend of 1% 
on common stock, also a quarterly div- 
idend of 114%, payable May 15 to stock of 
record May 1. f 


The Detroit United Railway Co. nas 
declared a quarterly dividend of 2%, pay- 
able June 2 to stock of record May 16. 


Montreal Light, Heat & Power Co. has 
Qeclared a quarterly dividend of 1%. pay- 
able May 1§ to stock of record April 30. 


Pacific Lighting Corp. has declared a 
quarterlv dividend of 3% on common 
stock, also a quarterly dividend of 114% 
on preferred stock, payable May 15 œ 
stock of record April 30. 


Southern California Edison Co. has de- 
clared a quarterly dividend of 143%. pay- 
able May 15 to stock of record April 30. 


Directors of the J. G. White Manace- 
ment Corp. has declared a quarterly div- 
idend of 1%% on preferred stock, payavle 
June 1 to stock of record May 15. 


Pacific Gas & Electric Co. has declared 
a quarterly dividend of 1%% on first pre- 
ferred stock, also a auarterly dividend on 
the original preferred stock of 1%%. pay- 
able May 15 to stock of record April 3o. 


The board of directors of the Brooklyn 
Fdison Co. has declared a quarterly div- 
idend of 2%. payable June 2 to stock of 
record May 21. 


Columbia Gasy& Electric Co. has de- 
Cared anquerterly;dividend of 1¢-. payable 
Malito stock of.record April 30. 
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For the 
Readjustment Period=—What? 


XXXVI. 


On this page of Electrical Review for 
March 29th appeared a brief summary of the 
“Elements of Credit.” Send for your copy of 
that issue and read it again—as comment on 
the above. 


C. A. TUPPER - President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 


Mr. James O'Shaughnessy, 
“linertcan Association of Advertising Agencies, 
Metropolitan Tower, New York. 


April 14, 1019. 
My Dear Mr. O’Shaughnessy: 


Quite as you say in your letter of recent date, 
the banker of today ts studying the potentials of- 
advertising. | 


The banker's relation to business is from the 
investment standpoint. He knows that a sound 
investment depends upon public good will, and 
that public good will, in a large measure, de- 
pends on and ts reflected by advertising. 


The banker is alive to the fact that advertising 
is one of the greatest potential forces in business 
and that it is in command of ultimate values. 


1 business that pays due regard to the proper 
use of advertising is a safer investment (all other 
factors being considered) than a business that 
ignores advertising. 

Sincerely, 
HARRY H. MERRICK, Vice-president, 


Central Trust Company of Illinois. 


774 
Earnings. 
RUTLAND SYSTEM. 
March, March, 
— 1919. 1918. 
Gross revenues ........ $44,681.24 $40,371.27 
Operating expenses and 
COXOS: idace devas aes es 23,552.22 24,619.84 


Operating income ...$21,129.02 $15,761.43 


KANSAS GAS & ELECTRIC. 


For the 12 months to March 31—Gross, 
$2,295,909, increase $516,883; net after 
taxes, $749,556, increase $238,331; total in- 
come, $767,564, increase $256,339; surplus 
after charges, $344,911, increase $132,134; 
balance after preferred dividends, $211,- 
752, increase $132,975. March—Gross, 

224,568, increase $53,941; net after taxes, 

56,606, increase $5859; total income, $56,- 
£80, increase $6133; surplus after charges, 
$16,860, decrease $7544. 


TEXAS POWER & LIGHT. 


For the 12 months to March 31—Gross, 
$3,324,580, increase $559,155; net after 
taxes, $1,078,311, increase $49,611; surplus 
after arges, $406,353, decrease $43,711; 
balance after preferred dividends, $157,- 
853, decrease $44,586. March—Gross, $268,- 
713, increase $24,826; net after taxes, 
$80,309, increase $3051; total income, $80,- 
492, increase $3234; surplus after charges, 
$25,981, decrease $140. 


BLACKSTONE VALLEY GAS & 
ELECTRIC. 


March, 

1919. 12 months. 
Gross earnings ...... $ 191,288 $2,523,077 
Surplus after charges. 14,481 377,262 


CONSUMERS’ POWER. 


March, 
1919. 12 months. 
Gross earnings ...... $ 655,423 $7,100,182 
Operating expenses .. 323,353 3,511,741 
Net earnings ...... $ 322,070 $3,588,440 
Fixed charges ....... 181,743 2,072,491 
Net profits ........ $ 150,326 $1,515,949 
Preferred dividend .. 50,470 602,408 
Balance ........... $ 99,856 $ 913,540 


AMERICAN LIGHT & TRACTION, 


The American Light & Traction Co. re- 
ports for the 12 months ended March 31, 
as follows: 


1919. 1918. 
Gross earnings ..... $ 4,302,026 $ 5,162,771 
Bxpenses ........... 274,011 349,369 
Net earnings ..... $ 4,028,015 $ 4,813,492 
Previous surplus .... 12,832,704 12,102,632 
Total surplus ..... $16,860,719 $16,916,034 


UNITED GAS & ELECTRIC. 


The consolidated report of the United 
Gas & Electric Corp., and the United Gas 
& Electric Engineering Corp. for the year 
ended Dec. 31, last, follows: 


1918. 1917. 
Earnings ............ 812,546 $1,228,458 
Int. and amortization. 788,898 738,819 
Balance ........... $ 23,648 $ 489,639 
Other income ........ 2,840 106,225 
Total income ...... $ 26,488 $ 595,864 
Sundry adjustment .. 5,193 = eastern 
Total si: 600 Sateen 31,681 $ 595,864 
ist preferred dividend ........ 417,816 
Surplus ..........-. $ 31,681 $ 178,048 
Previous surplus . 803,075 625,027 
Total surplus ......$ 834,756 $ 803,075 


The operations of the subsidiary prop- 
erties of the corporation, excluding In- 
ternational systems, show the following: 

1918. 1917. 
Gross earnings $8,877,752 $8,031,996 
Cperating expenses 


eee eo ewe 


and maintenance .. 5,331,147 4,233,062 
Net income ........ $3,516,605 $3,798,934 
TAXES oisnean enai 578,710 518,481 
Gross copporate in- 
COME: 6.5 ssi 8 bee bees $2,967,895 $3,280,453 
Fixed charges ....... LFT 1.606,165 
Balance available for 
dividends, etc....$1,222,518 $1.606,165 
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DAYTON POWER & LIGHT CO. 


Three months 12 months 
March, ended March 31, ended March 31, 
1919. 1918. 1919. 1918. 1919. 1915. 
Gross earnings ..... ee ee $244,949 $194,294 $763,782 $582,958 $2,611,553 $1,968,985 
Operating expenses (including z 
depreciation and taxes) ..... 154,639 140,683 479,313 428,370 1,712,894 1.356,779 
Net earnings ..........> ..-.$ 90,319 $ 53,611 $284,469 $154,588 $ 898,659 $ 612,206 
Non-operating revenue ......... 2,992 995 7,474 131 i 12,611 
Total income ...............- $ 93,311 $ 54,606 $291,943 $159,319 $ 934,703 $ 624,817 
Interest on bonds .............. $ 32,159 $ 22,071 $ 96,542 $ 63,658 $ 386,395 $ 199,746 
Other deductions (includes other 
interest and sinking fund)... 9,637 11,345 32,379 35,617 143,414 128,361 
Total deductions ...... Saxe $ 41,796 $ 33,416 $128,921 $ 99,275 $ 629,809 $ 328.707 
Net Income ..........ecceees $ 51,515 $ 21,190 $163,022 $ 60,044 $ 404,894 $ 296,110 
Dividends on preferred stock .. 15,467 14.813 46,239 44,437 181,354 177,730 
Surplus ..esessssssossesoseos $ 36,048 $ 6,377 $116,783 $ 15,607 $ 223,540 $ 118.560 
Operating ratio .....sssssscese . 63.13% 72.41% 62.16% 73.48% 65.59% 68.91% 
CITIES SERVICE Co. 
12 mos. ending 12 mos. ending Month of Month of 
March 31, 1919. March 31, 1918. March, 1919. March, 1915. 
Gros§& earnings ........ecceceees $21,992,476.08 $19,850,979.25 $1,947,819.09 $1,975,211.82 
Expenses ....... een ear ee Ee 02,971.85 73,635.25 62,922.68 36,767.94 
Net earnings .........cecceee $21,389,504.23 $19,477,344.00 $1,884,896.41 $1,938,443.88 
Interest on debentures .......... 700,119.46 2,647.55 170,049.88 191.73 
Net to stock ...........c0cees $20,689,384.77 $19,474,696.45 $1,714,846.53 $1,938,252.15 
Dividends preferred stock ...... 4,053,131.00 3,842,475.00 42,473.50 335,882.00 
Net to common stock and Panes 
FESETVES 2. ccc ee eee cece eees $16,636,253.77  $15,632,221.45 $1,372,373.03 $1,602,370.1a 
Number of times preferred div- 7 
idend was earned ............ 5.10 6.06 
% earned on average amount of 
common stock outstanding... 57.95% 60.21% 
Preferred stock outstanding ......... ccc cc ee cee ect 70,901,024.36 
In hands of public ............-. ccc cece ees $68,525,110.89 
Owned by company ............ccccccccee 2,375,913.47 
Common stock outstanding ..........cccceccsceccce E E . $35,862,168.92 
In hands of public ............ cece cece cece $32,500,118.41 
Owned by company ............. Saeed Bets 3,362,050.51 
Series B 7% convertible debentures .............ccccecceees $12,077,470.00 
In hands of public (EK E E EE r r eoeeeveoeeraoneeere $12,073,470.00 
Owned by company .............. could coterie aE 4,000.0 
Series C 7% convertible debentures ........0 ccccccccsccces - $17,600,000.00 
In hands of public ............. ree $17,600,000.00 


WEEKLY COMPARISON 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Public Utilities. 


Div. rate. 


OF CLOSING-BID PRICES OF SECURITIES CF LEAD- 


Percent. Apr. 29. May 0. 


Adirondack Electric Power of Glens Falls, common........ rey 


Adirondack Electric Power of Glens Falls, preferred 
American Gas & Electric of New York, common 
American Gas & Electric of New York, preferred............... 
American Light & Traction of New York, common........... vee. 8 
American Light & Traction of New York, preferred............. 
American Power & Light of New York, common 
American Power & Light of Ncw York, preferred............... 
American Public Utilities of Grand Rapids, common 
American Public Utilities of Grand Rapids, preferred 
American Telephone & Telegraph of New York 
American Water Works & Elec. of New York, common 
American Water Works & Elec. of New York, particip 


eoeeoeevevre eee 


e®*eeesveseeeeeeoes 


eeaee eee et oe 


American Water Works & Elec. of New York, first preferred... .. 


Appalachian Power, common 


Appalachian power, preferred.........ccceece. 


Cities Service of New York, common 
Cities Service of New York, preferred 
Commonweaith Edison of Chicago 


Illinois Northern Utilities of Dixon 
Middle West Utilities of Chicago, common 
Middle West Utilities of Chicago, preferred 
Northern States Power of Chicago, common 
Northern States Power of Chicago, preferred 


Pacific Gas & Electric of San Francisco, common 
Pacific Gas & Eiectric of San Francisco, preferred 
Public Service of Northern Illinois, Chicago, common 
Public Service of Northern Illinois, Chicago, preferred........... 
Republic Railway & Light of Youngstown, common 
Republic Railway & Light of Youngstown, preferred............ 
Standard Gas & Electric of Chicago, common 
Standard Gas & Electric of Chicago, preferred.............c.000 
Tennessee Railway, Light & Power of Chattanooga, common.... 
Tennessee Railway, Light & Power of Chattanooga, preferred... 
United Light & Railways of Grand Rapids, common 
United Light & Railways of Grand Rapids, preferred 
Western Power of San Francisco, common .. 
Western Union Telegraph of New York ..... 


Industries. 
Electric Storage of Philadelphia, common 
General Electric of Schenectady 
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eeeoeveeeve 
e.e seose’ 
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Comm. Power, Railway & Light of Jackson, common 
Comm. Power, Railway & Light of Jackson, preferred 
Federal Light & Traction of New York, common 
Federal Light & Traction of New York, preferred 


ee 


eee 
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Westinghouse Electric & Mfg. of Pittsburgh, 
Westinghouse Electric & Mfg. of Pittsburgh, 
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common....... oF: 
preferred. z. <5.. 
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Bid Bid 
14 13 
74% 74 

119 119 
41 41 
241 275 
97 98 
57 58 
76 74 
es 20 
$ 30 
103% 103% 
5 5 
10 10 
59 56 
3 3 
10 10 
356 365 
79 794 
110 111 
2214 22 
47 48- 
914 9 
47 46 
35 35 
60 60 
70 70 
90 89 
56 57 
88 88 
92 92 
90 90 
21 20 
60 60 
36 38 
43 4495 
4% 445 
20 19 
40 40% 
70% 7 
16% 17 
86% BAe 
70 rf 
161% 164 
48 48 
55 56 le 
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Famous Boardwalk at Atlantic City Showing Young’s Million Dollar Pier in Background, Scene of Convention. 


National Electric Light Association 
Convention 


Stage Set for Forty-second Convention at Atlantic City, May - 
19-22 — Record Attendance Expected — Final Arrangements 


ation will assemble in annual convention on a 

pre-war basis,’ but under auspices that insure 
its being the most important and largely attended 
meeting since the organization of the Association in 
1885. After a lapse of two years, during which time 
the central-station industry in common with all others 
passed through a most critical and trying experience, 
the normal activities of the Association have been 
resumed but with renewed vigor and confidence in the 
future. 

To quote from the last bulletin of the Association : 
‘“We are returned to peaceful constructive pursuits. 
Industry must be rehabilitated. We must begin where 
we left off for war and work with intensified zeal for 
those results peace makes possible. The machinery of 
organized, peaceful effort must be renovated. Steam 
must be gotten up and high pressure maintained in 
order that we may continue to serve the public effec- 
tively. 

“When the order ‘go’ was given a few months ago 
with the cessation of hostilities, the officers and com- 
mittees of the Association got off to a flying starrt, 
and, as a result, much of the old spirit of progressive- 
ness and productiveness was quickly revived. Today 
the N. E. L. A. is functioning as of old, and ambitious 
plans are materializing for early introduction and con- 


O NCE again the National Electric Light Associ- 


summation. It behooves everyone to become inoculated 
with the renewed spirit of forwardness and success.” 

For the fourth time in its history the Association 
will convene at Atlantic City, the previous conventions 
being held there in 1906, 1909 and last year. The con- 
vention will open on Monday, May 19, and will con- 
tinue throughout Thursday. Headquarters for both 
convention sessions and exhibits of the manufacturers 
will be at Young’s Million Dollar Pier, where ample 
facilities have been provided to care for the large 
attendance that is indicated by the advance regis- 
tration. 

As is usual with the N. E. L. A. meetings, a tre- 
mendous amount of work has been arranged for and 
the schedule of sessions has been planned to give 
everyone an opportunity to attend as many as possible, 
although there must necessarily be considerable over- 
lapping. 

An unusually strong and comprehensive program 
has been prepared, covering practically all phases of 
central-station management and operation. The ex- 
hibition will open at 9 o’clock, Monday morning, and 
the remainder of the day will be taken up with details 
of registration, headquarters for this being at the main 
entrance of the Pier. The usual presidential reception 
will be held in the main ball room at 9:30.0’clock,p. m., 
Monday. Business sessions°will start-Tuésday-morn- 
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ing, the first being the general and executive session 
at 10 o'clock. Parallel sessions of the Commercial 
Section, Accounting Section, Vehicle Section and 
Technical and Hydroelectric Section will be held at 2 
o’clock, and the second Technical and Hydroelectric 
Section meeting will be held at 2:30. The second 
general and executive session will be held at 9 o’clock 
Tuesday evening, this being the public policy session 
at which an interesting report will be presented. On 
Wednesday there will be general sessions 1n the morn- 
ing and parallel sessions of all sections in the evening. 
The Company Section and Power Sales Bureau dinner 
will be held at 6:30 o'clock, and at 9 o'clock will start 
the carnival, which is the chief entertainment function 
of the convention. The concluding general and execu- 
tive session will be held Thursday morning and the 
meeting will close with a meeting of the Commercial 
Section, starting at 2:30 p. m. 


ENTERTAINMENT FEATURES. 


Final arrangements for the entertainment at the 
Atlantic City convention of the National Electric 
Light Association are being made by T. I. Jones, 
Brooklyn Edison Co., chairman of the Entertainment 
Committee. The opening entertainment feature will 
be the reception for President Wells at 9:30 p. m., 
Monday. Dancing will follow the reception. 

On Tuesday from 12:30 to 1:30 p. m. and from 
4 to 5 p. m. there will be a demonstration of wireless 
telephony between the end of the Steel Pier and an 
airplane exhibit. A tea and musicale for the ladies 
will take up the hours from 4 p. m, to 6 p. m. In the 
evening comes the public policy session, followed by 
dancing, open to all the guests of the convention. 

Wednesday morning and afternoon will be given 
over to a second exhibition of wireless telephony and 
to a display of aeronautical skill. 

The feature of Wednesday's program is to be a 
grand carnival and ball in which effects of music, 
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light and color, rather than fancy dress are to be 
stressed. The carnival will begin promptly at 9:30 
p. m. and will continue until 10:45 p. m., when there 
will be an illumination and dance spectacle. Lights 
of seventeen colors will be used. Bassett Jones will 
supervise the staging and scenario. 

The Entertainment Committee will have head- 
quarters on the ground floor of the Million Dollar 
Pier, where H. S. Giellerup will be in charge. Dele- 
gates should wear their badges to participate in the 
privileges of the convention. 


INDUSTRIAL-LIGHTING DEMONSTRATION TO BE 
FEATURE. 


The Committee on Industrial Lighting is scheduled 
to present a brief review of the present average light- 
ing practice in factories and other industrial estab- 
lishments in comparison with the remarkable results 
in increased production obtained from some test in- 
stallations giving true “productive intensities.” This 
material has been obtained by applying the ideas of the 
Lighting Sales Bureau’s lecture at the 1916 conven- 
tion, “Lighting—a By-Product or Buy-Product.” As 
in the earlier talk by W. A. Durgin, the points are 
illustrated with a model and demonstrations. The 
new apparatus shows both the defects of common 
practice and the principles and advantages of good 
lighting, in such a simple manner that the facts are 
easily remembered and applied. Productive intensi- 
ties are developed as equally attractive to the central 
station and to its customers. The results of four tests 
recently conducted in Chicago will also be presented 
by Mr. Durgin. These show conclusively that by 
using three or more times the illumination intensities 
now common there is produced an increase in produc- 
tion of 10 to 20% at an increase in lighting costs 
forming but a small percentage of the payroll. Work 
will also be of better quality and less material will be 
wasted, advantages difficult to capitalize. however. 


TENTATIVE SCHEDULE OF SESSIONS 
42ND CONVENTION NATIONAL ELECTRIC LIGHT ASSOCIATION 
ATLANTIC City, New Jersey, May 19-22, 1919 | 


Monpay, May 19TH 


9 o’clock Io o'clock 
MORNING. ...... Exhibition Opens General and Executive— 
Registration Begins Session No. 1 


2 o'clock 


Commercial Section— 


Session No. 1 
Accounting Section— 

Session No. 1 
Vehicle Section— 

Session No. 1 


Tuespay, May 201TH 


WepnespDAY, May 21st THurspay, May 22ND 


I0 o'clock Io o'clock 
General and Executive— General and Executive- 
Session No. 3 Session No. 4 
2 o'clock 2:30 o'clock 
Technical and Hydro-Electric Commercial Section— 
Section— Session No. 5 
Session No. 3 


Accounting Section— 
Sessiqn No. 2 
Vehicle Section— 


AFTERNOON.....].... EE EAA E aul Technical and Hydro-Electric Session No. 2 
Section— Commercial Section— 
Session No. 1 Session No. 2 
2:30 o'clock Commercial Section— 
echnical and Hydro-Electric Session No. 3 
Section— 3:45 o'clock 
Session No. 2 Commercial Section— 
Session No. 4 
9:30 o'clock 9 o'clock 6:30 o'clock 


‘Presidential Reception 


EVENING...cee. Session No. 2 


(The Public Policy Session) 


General and Executive— 


Company Sections Dinner 

Power Sales Bureau Dinner 
9 o'clock 

Carnival 


May 17, 1919. 


Statement by President Wells | 


HE first convention of the National Elec- 

tric Light Association was called some thirty 

years ago so that the men engaged in the 
electric lighting industry 
could get together and 
in an open forum dis- 
cuss ways and means of © 
advancing the art and 
science of the produc- 
tion, distribution and use 
-of electricity for public 
service and of overcom- 
ing the difficulties inci- 
dent thereto. A few 
men attended this first 
convention. The amount 
of capital investment 
they represented was - 
small and the securities 
of the industry were 
considered highly specu- 
lative by the investing 
‘public. 

That the objects of 
the Association have 
‘been attained in a re- 
markable degree and 
that the industry has de- 
veloped and assumed an 
importance, then prob- 
ably undreamed of, has 
been evident to all dur- 
ing the past few months. 
‘The member companies, 
principally engaged in 
lighting in the early 
days, have developed 
into the great public 
utilities of today serving 
the public for miles 
around not only with 
light but with power 
adaptable for every purpose from the 14 kilowatt used 
‘by the jeweler to thousands of kilowatts used by 
shipyards, steel mills and countless manufacturing 
‘plants. 

Our advancement in the art and science of the 
production and distribution of electricity has made it 
possible to locate factories with regard to the source 
-of raw material, the consumption of the product and 
the environment of the employes. We have made it 
‘unnecessary to locate the mill by the stream, the 
foundry near the charcoal pit, or the ice house by 
the pond. 

It was the power supply developed by the members 
of our organization that during the war helped in great 
measure to make possible the rapid erection and equip- 
ment of factories, shipyards and war-supply bases for 
the production and transportation of the supplies re- 
quired to send two million men overseas within a year. 
Our importance was recognized by the Federal Gov- 
-ernment which granted us priorities in obtaining our 
coal and equipment needed in the extension of plant. 
We must now “beat our swords into plowshares and 
our spears into pruning hooks” for our power is 
-needed for producing farm tractors instead of tanks; 
“it is required for sewing machines instead of ma- 
-chine guns. ) 
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Walter F. Wells, ` 
President, National Electric Light Association. 
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The greatest developments of our age have come 
through team work and perfected organization. ‘The 
founders and leaders of our Association realized this 

and long prior to the 
war had developed an 
Organization and 
worked out a plan 
whereby representatives 
of member companies 
could learn from others 
by the interchange of 
views upon every sub- 
ject pertinent to the in- 
dustry. This plan pro- 
vided for formal as- 
semblies at conventions, 
meetings of committees 
appointed for investiga- 
tions of special subjects 
and the acquaintance- 
‘ ship of members which 
makes possible intimate 
conferences upon any 
detail of our industry 
by two or three people 


e k 


particularly interested 
therein. 

During the war our 
educational activities 


were curtailed but our 
country profited by the 
knowledge previously 
disseminated by our As- 
sociation through en- 
listment and induction 
into military and naval 
&ervice of many of our 
members for duty here 
or overseas, as well as 
through commandeering 
or utilizing the person- 
nel, plants and power 
supply of our member companies. 

Since the signing of the armistice our activities 
have been fully resumed. Committees have been hard 
at work and our forty-second convention opening at 
Atlantic City on May 19, will take up for considera- 
tion the subjects leading to the fullest development 
of the electrical engineering arts and sciences in all 
their branches and the problems incident to the read- 
justment and establishment on a peace time basis of 
an industry in which is invested some three billions 
of dollars. 

[The foregoing statement by President Wells, of 
course, makes no reference to the intelligent leader- 
ship needed in association affairs during the fiscal 
year drawing to a close, nor to the tremendous amount 
of work necessary to prepare for the convention. 
Usually an administration has a full year in which to 
organize committees and compile the great volume of 
information presented at the annual convention. This 
year it was not until after the signing of the armistice 
that it was known that a convention would be held 
and it was considerably later before plans were finally 
consummated. Whatever success is achieved by the 
fortv-second convention will, therefore, be due in large 
measure to the able leadership of Walter F. Wells and 
his efficient associates.—Editors, | i 
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Comments by Chairmen of Geographic Sections 


the standpoint of central-station companies on the 
eve of the National Electric Light Association con- 
vention, an inquiry was addressed to the president of 
each geographic section. The following replies re- 
ceived indicate a very satisfactory condition with ex- 
cellent prospects for the future: 


CONDITIONS IN THE NORTHWEST. 
By H. J. GILLE, 


President, Northwest Electric Light and Power Association. 


I N ORDER to determine the business outlook from 


This district was not affected to the same degree 
by war business as some of the Eastern districts were 
because there are no ammunition plants located here. 
The only strictly war industry was the shipbuilding 
and allied industries. Of course, all other industries, 
such as lumber, fishing, horticulture and agriculture 
were bperated at high pressure during the war, and 
still are, except the wood shipbuilding industry, which 
will probably greatly diminish on account of the fact 
that the Government has practically cancelled all boat 
contracts for which the keels have not been laid. The 
outlook for the lumber and the food-producing indus- 
try is very bright indeed. During the war this district 
suffered considerably because of lack of tonnage, but 
with the release of vessels by the Government this 
difficulty will disappear. We, therefore, look forward 
to a very large increase in the exports and imports 
with the readjustments to normal conditions. 

At the time the armistice was signed, Nov. 11, 
1918, there was considerable war business projected in 
the Pacific Northwest which required large amounts 
of power. A large part of this business of course did 
not materialize, but after a short interval other indus- 
tries of more permanent nature began to make their 
appearance and the light and power business today is 
showing a very substantial and healthy growth with 
prospects excellent for the immediate future. 


PACIFIC COAST CONDITIONS. 


3y SAMUEL KAHN, 
President, Pacifc Coast Section, N. E. L. A. 


The demand for agricultural power is ever increas- 
ing for the reason that more land is constantly being 
put under irrigation and a substantial portion of this 
land is watered by means of electrically-driven cen- 
trifugal pumps that lift the water from shallow wells. 

A revival of the mining activity is again apparent 
and consequently the public utility companies will be 
expected to supply a large amount of energy to serve 
this class of business. 

Manufacturing establishments are continuing to 
increase and their natural motive power is electricity, 
due partially to the high price of fuel oil, partially to 
the low price of electrical energy and partially to the 
convenience of using the latter. 

In addition thereto there are the usual domestic 
and municipal uses for electrical energy which are 
common to all public service corporations, but in this 
land of cheap power the energy consumption per 
capita increases more than the energy consumption 
per capita in many sections of the United States. 

Almost without exception the central stations have 
been authorized by the Public Utility Commission to 
increase their rates to meet the unprecedented in- 
creases in operating expenses: therefore, with the in- 
creased volume of business and increased rates, the 


- consumers merit, respectively. 


utilities of the section should enjoy the prosperity and 
render the high standard of service that they and their 
Generally speaking, 
the outlook is bright for the utilities in this section of 
the country. 


BUSINESS OUTLOOK IN NEBRASKA. 


By J. E. Davipson, 
President, Nebraska Section, N. E. L. A. 


It seems to be a foregone conclusion that our coun- 
try will be particularly prosperous for at least two 
vears after the peace pact is signed. It is now be- 
lieved that we will have unprecedented demands for 
electric service for power and light purposes. The 
companies that are progressive along electric merchan- 
dizing lines should establish new high sales records. 
Business 1s already particularly good in most parts of 
the country. Earnings of business firms and labor are 
very high and this should produce prosperity. 

. We cannot look for a great reduction in the costs 
entering into operating expenses, therefore the rate 
regulatory bodies must come to the relief of the ma- 
jority of public utilities and allow rate increases. This 
will be necessary in order to make an earning showing 
that will permit investment in securities to care for 
public needs. 


BUSINESS OUTLOOK IN PENNSYLVANIA. 


By THOMAS SPROULE, 
President, Pennsylvanta Electric Association. 


The business outlook of the light and power utili- 
ties throughout the state of Pennsylvania warrants 
extreme optimism. Our field of vision has new and 


‘wider boundaries, our confidence in the value of our 


goods has greatly increased, hence, our faith in our 
commercial future is greater than ever before. 

The industrial power situation, due to the reorgan- 
ization of the industry and to the great increase in the 
competitive cost of generating power, is such that our 
service is of great economic importance. 

The new commercial developments in prospects 
based on war achievements proven by war necessities, 
the development of the electric furnace field, the re- 
quirements for ice manufacture due to the open winter 
—all require large amounts of power. 

In the western section of the state the maximum. 
peak load of the central stations shows a slight Ti 
crease since the signing of the armistice. The poten- 
tial markets for coal and steel which are controlling in ` 
this part of the state are such that it is believed that ` 
the central-station industry will be called upon to fur- 
nish for their production an increased amount of 
power in the future. 

In the eastern section of the state, the load-factor 
has fallen off somewhat, but the demands for service 
are increasing daily, this being particularly true of the 
comparatively small light and power users. There is 
every indication that the lessons of the war form an 
economic standpoint in which central-station service 
proved one of the most important factors will result 
in a demand for such service which will tax the utili- 
ties to their utmost capacity. | 

The future, therefore, appears to be particularly 
bright and while there is no evidence of a decrease in 
the cost of labor and material in sight, a readjustment 
of the rates which must-come will result in a period of 
prosperity never before experienced: 
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Arrangements for the Manufacturers’ Exhibit 


mittee members have striven to make the conven- 

tion surpass in interest and importance any 
previous convention, so 
have the members of the 
exhibition committee 
left nothing undone to 
provide a display of 
manufacturers’ prod- 
ucts that will be in keep- 
ing with the importance 
of the convention. Un- 
der the guidance of J. 
W. Perry, chairman, 
and HH. G. McC on- 
naughy secretary, the 
committee has worked 
unceasingly arranging 
for the exhibit and all 
indications are that their 
efforts will be well re- 
paid by the result. In 
this connection it is in- 
teresting to note that the 
number of individual 
exhibits will be the 
largest in the history of 


J UST as the officers of the Association and com- 


more remarkable is the fact that with all its size, it 
could still use more exhibition space even after the 
addition of three thousand square feet to the original 

twenty thousand square 
feet allotted to it. 

Despite this addition, 
it was still impossible to 
accommodate all appli- 
cants. 

“All under one roof” 
has always been the 
spirit of N. E. L. A. 
conventions, no matter 
what the actual geogra- 
phy of the respective 
convening places has 
been. This year your 
convention is literally, 
“all under one roof” 
and to the convenience 
and pleasure of all. 

The great ball room 
is flanked with pergolas 
as a foreground pia 
vista of Italian Gardens, 
which in turn is the set- 
ting in which exhibitors 


the Association and H. G. McConnaughy, will display their inter- 
likewise the total area Secretary Exhibition Committee. esting and diversified 


occupied will be con- 
siderably more than at any previous convention. 

Details of the arrangements are eloquently sum- 
marized in the following notice sent out from Exhibi- 
tion Committee headquarters. 

Five acres of combination ball room, hotel lobby, 
dance saloon, and exhibition hall, all under one roof— 
same to be moored off the Atlantic Coast, within easy 
reach of land. 

This is a big order— 

Yet this is the specification, so to speak. that the 
convention committee set up for themselves, as a pos- 
sible accomplishment. 

Now it is an achievement. 

It should here be written, into this program, as of 
historic interest, that this convention occupies the 
largest home in the history of the Association, and 


Members of N. E. L. A. 


products. Then there 
are more garden paths flanked by more exhibits along 
the way that leads from the Exhibition Hall to Meet- 
ing Auditorium. 

This is an electric lighting convention, so logically 
lighting will play an important role. Not only the 
work-a-day science-service-selling side, which will be 
shown in abundance, but lighting in Masque and 
Wig-lighting with the make-up on; playing to your 
eye and to your sense of the beautiful. Lighting at 
this convention will count you not only as a craftsman 
in electricity, but also as a lover of the beautiful and 
of the artistic. 

Lighting will entertain you, the great hall itself, 
through lighting, will appear in new guise day after 
day and night after night—for your entertainment and 
pleasure. 


Exhibition Committee. 


C. L. Peirce, Jr. ; Charles Blizard. J. C. McQuiston. 
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J. W. Perry, 
Shairman Exhibition Committee. 


The ball room will hardly be recognizable, as be- 
tween morning, afternoon and evening—what with 
its complete change in dress-up for business conven- 
tion, exhibition hall, tea room, theater and finally dance 
saloon. 

So that in the same expanse where in the morning 
you browse around among the exhibits that are so 
important from your business point of view, you will 
in the afternoon be entertained—in a seemingly differ- 
ent place. You will be refreshed at a tea table and 
dance or laugh three hours later on the same spot 
where that table stood. 

The following is a list of exhibitors with names 
of the representatives in attendance. 


EXHIBITORS REPRESENTATIVES IN ATTENDANCE. 


ALLIS-CHALMERS MANUFACTURING CO., 
Milwaukee, Wis.—J. R. Jeffrey, manager, Electrical 
Department; R. S. Flesheim, special representative ; 
C. E. Searle, general representative, Sales Board; 
T. J. Lynch, manager, Boston office; E. T. Pardee, 
manager, New York office; Fred L. Webster, man- 
ager, Chicago office; W. W. Power, manager, Phila- 
delphia office; J. E. Wray, in charge of exhibit. 
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F. R. White. 
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J. F. Gilchrist. 
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Frank H. Gale, 
Treasurer, Exhibition Committee. 


THE AMERICAN CONDUIT MANUFAC- 
TURING CO., Pittsburgh, Pa.—D. H. Murphy, C. 
W. Abbott. 

AMERICAN ELECTRICAL HEATER CO, 
Detroit, Mich—W. A. Baker, C. M. Blazer, F. J. 
Johnson, W. A. Scranton. 

THE BAKER R & L COMPANY, Cleveland, 
Ohio.—E. J. Bartlett, New York manager; J. H. 
Killius, sales engineer; William P. Kennedy, con- 
sulting engineer. 

BORNE, SCRYMSER CO., 80 South Street, 
New York.—J. H. Torrey, manager, Turbine Oil De- 
partment; James E. Kimball, superintendent of sales. 

CAFFIELD MOTOR WASHER CO., Dayton, 
Ohio.—]J. F. Caffield, W. J. Skelton. 

CENTRAL ELECTRIC. CO., 316-326 Wells 
street, Chicago.—Albert L. Arenberg, Fred L. War- 
ner, Ralph E. Perry. 

COMMERCIAL TRUCK CO. OF AMERICA, 
27th and Brown streets, Philadelphia, Pa—E. R. 
Whitney, president; F. E. Whitney, treasurer and 
general manager; R. K. Merrick; A. W. Young, 
manager, Philadelphia sales office; Martin Melia, 
garage superintendent. 
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GEORGE CUTTER CO.. South Bend, Ind.—D. 
K. Chadborne, G. T. Dunklin, J. R. Townsend. 


DELTA-STAR ELECTRIC CO., 2437 Fulton 
street, Chicago.—H. W. Young, president; Alfred 
Alsaker, consulting engineer. 

DETROIT STOVE WORKS, Detroit, Mich.— 


E. F. Gehrig, research engineer. 

EDISON ELECTRIC APPLIANCE CO. INC., 
5060 West Taylor street, Chicago. — George A. 
Hughes, president; J. F. Killeen; J. D. A. Cross, 
G. E. Division Sales Manager; Walter M. Fagan, 
sales manager, Hotpoint Division; P. L. Miles, 
Hughes Division Sales Manager. 

EDISON STORAGE BATTERY CO., Orange, 
N. J.—H. G. Thompson, vice-president and general 
sales manager; Bertram Smith, assistant general 
sales manager: George Drake Smith, manager Eleç- 
tric Vehicle Department; John Kelly, manager, New 
York sales district; Paul Sutcliffe, advertising 
manager. 

ELECTRIC SERVICE SUPPLIES CO.. 17th 
and Cambria streets, Philadelphia, Pa.—J. R. McFar- 
_ lin; in charge; G. W. Cox, A. M. Knight, E. E. Hed- 
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ler, F. C. Peck, E. G. McAllister, H. G. Lewis, B. A. 
Plimpton. 

ELECTRIC STORAGE BATTERY CO., Alle- 
gheny avenue and 10th street, Philadelphia, Pa.— 
Herbert Lloyd, president; Charles Blizard, third vice- 
president; J. H. Tracy and W. V. Brandt, Philadel- 
phia office; H. B. Gay, manager, Cleveland office. 

ELECTRIC TESTING LABORATORIES, 8oth 
street and East End avenue, New York.—Preston S. 
Millar, general manager; F. M.. Farmer, chief engi- 
neer; E. D. Doyle, assistant engineer ; 
MacDonald, assistant to general manager. 

ELECTRICAL REVIEW, Chicago, Illinois.— 
Charles W. Price, president, Howard Ehrlich, manag- 
ing editor, G. W. Pomeroy, circulation manager, E. 
L. Rogers, H. W. Young, F. C. Colwell and Harry 
Gardner. 

EL_LLIOTT-FISHER CO., Harrisburg, Pa—P. D. 
Wagoner, president; G. W. Spahr, sales manager; 
T. O. Grisell, special representative; R. E. Weaver, 
manager, Public Service Sales Division; F. L. Bene- 
dict, eastern district manager; Ralph Trego, Phila- 
delphia local manager; W. H. Repp, Baltimore local 
manager; J. H. Stange, Washington local manager; 
A. W. Burdette, J. L. Mellon, G. E. Wengert, C. A. 
Teal, P. P. Teal, T. C. Campbell and E. S. Massey, 
Philadelphia salesmen. 
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EUREKA VACUUM CLEANER CO., Detroit, 
Mich.—Fred Wardell, president; A. L. McCarthy, 
general manager; F. J. Saylor, district manager. 

FEDERAL SIGN CO. (ELECTRIC), Lake and 
Desplaines streets, Chicago.—James M. Gilchrist, sec- 
retary and treasurer; W. Warren Tower, eastern dis- 
trict manager; D. R. Webb, Jr., manager, Philadel- 
phia office; E. S. Grandin, manager, Baltimore office ; 
J.G. Goldfuss, manager, New York office; W. Ryan, 
a Davies, C. C. Litzenberg, salesmen, Philadelphia 
office. 

ELECTRIC VACUUM CLEANER CO, Inc. 
Cleveland, Ohio.—C. S. Bigsby, eastern manager; A. 
K. Baylor, director; H. J. McDevitt, traveling rep- 
resentative. 

GENERAL ELECTRIC CO., Schenectady, N. Y. 
—E. W. Rice, Jr., president ; O. D. Young, J. R. Love- 
joy, G. E. Emmons, G. F. Morrison, vice-presidents ; 
T. Beran, A. K. Baylor, J. H. Livsey, J. E. Kearns, 
F. S. Hunting, E. O. Shreve, A. D. Page, C. W. 
Stone, D. R. Bullen, F. H. Gale, W. H. Colman, D. B. 
Rushmore, F. G. Vaughen, J. W. Upp. S. H. Blake, 
M. ©. Troy, C. K. West, F. M. Kimball, G. H. Stick- 
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ney, A. D. Babson, E. F. Collins, H. R. Summerhayes, 
E. E. F. Creighton, W. A. Woolford, W. M. Stearns, 
N. R. Birge, C. A. Corcoran, J. B. Taylor, A. L. 
Jones, F. V. Gantt, H. H. Barnes, Jr., R. G. Hender- 
son, R. B. Beale, E. D. Payne, E. E. Gilbert, A. H. 
Abbott, E. E. Peasley, C. A. B. Halvorson, G. C. 
Osborne, C. A. Winder, R. H. Carlton, H. R. Sargent, 
G. N. Chamberlain, S. F. Dibble, L. W. Shugg. 

G & W ELECTRIC SPECIALTY CO., 7440-52 
South Chicago avenue, Chicago.—F. P. Withers. 

HOOVER SUCTION SWEEPER CO., North 
Canton, Ohio.—F. G. Hoover, H. Earl Hoover, W. A. 
Hawley, F. M. Rhed, J. H. Jones, H. M. Rowley, W. 
W. Steele, W. G. Farnum, W. Louis Johnson, R. J. 
Fisher, J. A. Duff, Thomas F. Kelly. 

HUBBARD & CO., Pittsburgh, Pa. —C. P. Seyler, 
vice-pręsident; C. L. ‘Peirce, Jr., manager; W. R. 
Pounder, western representative ; E. Wessel, south- 
western representative ; N. C. Husted, A. R. Robitzek, 
R. M. Kerschner, sales manager, Electrical Materials 
Department. 

HURLEY MACHINE CO., Chicago.—Thomas 
J. Casey, vice-president ; Meyer Hurley, vice-president 
in charge New York office : E. F. Davis, in charge 
Boston territory. 

INDEPENDENT LAMP & WIRE CO, INC., 
1737 Broadway, New Work.—A.,P.-Saas, treasurer; 
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L. Hofheimer, vice-president ; 
president. 

INTERNATIONAL TIME RECORDING CO., 
so Broad street, New York.—H. S. Evans, C. M. Pen- 
field, S. H. Chamberlain. 


A. J. Liebmann, vice- 


JEFFERY-DEWITT INSULATOR CO., Hunt- 


ington, W. Va.—Arthur L. McLeod, general and sales 
manager; Robert M. Johnston, ceramic engineer. 

THE LEEDS & NORTHRUP CO., 4901 Stenton 
avenue, Philadelphia.—M. E. Leeds, C. S. Redding, 
C. R. Cary, P. E. Klopsteg, I. M. Stein. 

MOLONEY ELFCTRIC CO., St. Louis, Mo.— 
T. O. Moloney, St. Louis; J. J. Mullen, St. Louis; 
F. M. Tupper, New York; G. D. Leacock, Toronto, 


' Ontario. 


NAUGLE POLE & TIE CO., 5 South Wabash 
avenue, Chicago.—L. E. Morier, eastern sales man- 
ager. 

THE OHIO BRASS CO., Mansfeld, Ohio.—H. 
A. White, O. G. Calland, E. B. Snyder, A. O. Austin, 
G. W. Cooper, N. M. Garland, L. A. Wilson, N. 
Shute, P. S. Corey. 

THE PACKARD ELECTRIC CO., Warren, 
Ohio.—W. F. Parker, sales manager ; Capt. J. Ed 
Erickson, manager, New York office. 

PHILADELPHIA ELECTRICAL & MANU- 
Tl’ ACTURING CO., 1228-36 North 31st street, Phila- 
delphia, Pa—W. O. Dale, James Fairweather, C. 
L. Bundy. 

PITTSBURGH TRANSFORMER CO., Pitts- 
burgh, Pa.—R. V. Bingay, M. R. Evans, J. B. Harris, 
Jr., P. H. Butler, C. R. Lininger, M. D. Summers. . 

RATHBONE SARD ELECTRIC CO., Albany, 
N. Y.—Clyde A. Flint, sales manager, Albany, N. Y., 
and Aurora, Ill.; A. L. Smith, Jr., New England 
representative, Boston, Mass. 

REMMERT MANUFACTURING CO., Belle- 
ville, Ill—William Remmert, E. B. Heneks, Detroit 
Vacuum Cleaner Co.; B. L. Fry. 

RUMSEY ELECTRIC CO., r231 Arch street, 
Philadelphia.—G. A. Rumsey, B. T. Hare, C. K. 
Kelley, W. R. Ottey, J. A. Henry, R. Fisher, W. M. 
Phillips, A. R. Todd, E. B. Brant, A. W. Bannister. 
J. W. Cryder, E. L. Sholl, W. F. Koehler, H. L. Wag- 
ner, J. M. Pratt. D. W. Smith, H. S. Reed, A. O. 
Veit, G. B. Ward, W. B. Weir. 

SANGAMO ELECTRIC CO.. Springfield, Ill— 
F. C. Holtz, chief engineer; Edward Wray, assistant 
general manager; C. R. Horrell, assistant sales man- 
ager; T. B. Rhodes and W. S. Boult, New York 
office; H. G. Duus, Philadelphia; S. J. King, Boston ; 
Scott Lynn, Toronto, Ont. 

SIMPLEX ELECTRIC HEATING CO., 85 Sid- 
ney street, Cambridge, Mass.—E. B. Stebbins, Phila- 
delphia representative; R. P. Wise, New England 
representative; R. P. Ingalls, sales manager; L. 
Crocker, manager. 

SQUARE D CO., Detroit, Mich—A. MacLach- 
lan, H. G. Nichols, sales manager, Philadelphia 
territory. 

THE TABULATING MACHINE CO.; 50 Broad 
street, New York.—H. S. Evans, Clement Ehret, Wil- 
liam MacLardy, J. T. Wilson. 

WADSWORTH ELECTRIC MANUFACTUR- 
- ING CO., Covington, Ky—George B. Wadsworth, 
R. J. Dibowski. 

-WAGNER ELECTRIC MANUFACTURING 


Cheney, Brooks Faxon, E. W. Goldschmidt, W. A. 
Layman, John Mustard. T. T. Richards, W. Robbins. 
WALKER VEHICLE CO., 531-545 West 39th 
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street, Chicago.—C. A. Street, general sales manager; 
G. A. Freeman, vice-president; P. E. Whiting, dis- 
trict sales manager, New York; J. B. N. Cardoza, 
salesman, New York office. 

WESTERN ELECTRIC CO., 195 Broadway, 
New York.—J. J. Portley, New York; A. L. Hall- 
strom, Philadelphia; G. T. Marchmont, Richmond; 
C. D. Cabaniss, Atlanta; J. L. Ray, Pittsburgh; J. 
A. Janney, Chicago; E. H. Waddington, St. Louis; 
W. J. Drury, Cleveland; P. L. Thomson, General De- 
partment; J. H. Moseley, H. R. Kind, W. Hall, W.. 
W. Templin, G. P. Hessler, F. R. Killion, F. A. 
Ketcham, G. E. Cullinan, H. L. Grant, New York. 

WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING CO., East Pittsburgh, Pa.—H. A. Coles, 
Mr. Thornwell, Atlanta; G. M. Bates, G. C. Ewint, 
J. M. Tomb, F. L. Nason, Boston; T. L. Schrantz, 
C. "W. Underwood, Buffalo; T. J. McCill, J. W. 
Busch, R. Everson, H. A. Lynette, Chicago; J. A. 
Brett, C. R. Gilliland, Cincinnati; C. C. Owens, De- 
troit; A. E. Allen, C. E. Stephens, B. K. Mould. W. 
A. Rossell, C. M. Kirkpatrick, R. R. Kime, E. D. 
Kilburn, New York; C. W. Woodward, G. Blockside, 
G. C. Ligon, I. L. Gilkyson, S-E; Wear, J- D. My- 
rick, H. L. Moody, R. T. Moon, H. H. Seabrook, 
Philadelphia ; J. McA. Duncan, Pittsburgh; J. S. 
Tritle, G. F. Leake, St. Louis; J, C. McQuiston, J. 
Mac. Duncan, C. S. Cook, E. H. Sniffin, I. S. Forde, 
C. F. Lloyd, H. H. Rudd, W. S. Rugg, W. H. Patter- 
son, C. B. Gibson, R. W. E. Moore, G. I. Gilchrist, 
M. C. Rypinski, T. J. Pace, T. A. McDowell, W. S. 
Scott, H. M. Wible, A. C. Streamer, S. A. Berger, 
J. G. Miles, B. S. Manuel, C. R. Gilchrist, East 
Pittsburgh. 

C. H. WHEELER MANUFACTURING CoO, 
Philadelphia, Pa.—C. H. Wheeler, Jr., G. L. Kothny. 


ELECTRIFICATION PLANNED FOR NORTH- 
ERN HOLLAND. 


Extensive Schemes for Unified Electrification Formu- 


lated. 


A company is being proposed in the Netherlands 
to carry out the electrification of the whole of North 
Holland. It is,to be called the P.E.G.E.M. (Provin- 
cial and District Electrical Co.), its objects being: 

(1) The working of electrical central power 
stations. 


(2) The development and distribution of electric 
current and anything connected therewith. 


The power station will become the company’s 
property, the purchase price being paid for in bonds 
representing their transfer value. 


Only public bodies, according to the Netuwe Rot- 
terdamsche Courant, can become shareholders in the 
company—in this case the province of North Holland 
and the towns of Amsterdam and Haarlem. They will 
be provided with current at cost price, which they 
will then distribute in their own districts at their own 
price, and on any conditions they think fit. There is 
therefore to be one producing concern, connected with 
three distributing centers. 

The capital is fixed at 30,000 gulden, split up into 
six shares of 5000 gulden each, of which North. Hol- 
land will take three (15.000 gulden), and Amsterdam 
and Haarlem two and one respectively. The duration 
of the company will be for 50 years, but can be pro- 
longed at any moment not, later than the 25th vear. 


_ 
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Central-Station Service for Ice Mak- 
ing and Refrigeration 


Advantages of Electrically Operated Plant Using Raw-Water 
Process — High State of Development Attained — Tendency 
to Use Synchronous Motors — Other Interesting Features 


By C. J. CARLSEN 


Refrigerating Engineer, Commonwealth Edison Co., Chicago. 


N making cost comparisons between pre-war con- 
| ditions and those of today we invariably give 

blame or credit to “the war.” In this article 
dealing with the tremendous growth of central-station 
service for ice and refrigeration work, both large and 
small, we will do neither. We are going to claim out- 
right the full 100% of credit for the central station. 

For in what way could the war have affected the 
high cost of maintenance and repairs on steam, gas, or 
oil-driven equipments as compared with the low repair 
cost of equipment for electrically operated ice-making 
or refrigeration plant? The items to compare are 
labor and material, which would be common to all 
types of prime movers, differing only in frequency and 
extent of such repairs. Neither could the war have 
had anything to do with the disagreeable noise and 
odor from such plants that would cause an entire 
community to rise in protest and compel a change in 
method of operation and this invariably has led to 
electric drive. Nor will we be able to blame the war 
for the weather conditions for the winter of 1918- 
1919 whereby the natural ice harvest for the year 
was a complete failure. 
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Yet these are the three predominating conditions 
that have caused the great change in preference for 
electrically driven plants. And right here is where the 
100% claim comes in. 

For the past nine years central-station engineers 
have repeatedly pointed out, to both equipment manu- 
facturer and prospective buyer the various items giv- 
ing actual comparison as to maintenance and repair 
costs on various types of plants, and calling attention 
to the fact that noise and offensive odor are both 
unnecessary, that sooner or later a community will 
so learn and by legislation or otherwise compel the 
installation of such equipment as will eliminate these 
objectionable features. In several cases the installa- 
tion of gas and oil-driven prime movers has proven a 
most expensive equipment, some of them having been 
in service less than two years before being compelled 
to change to a less objectionable method of operation, 
electrically ‘driven equipment being supplied in 
every. case. 

As to the third item, the fact has slowly but surely 
been driven home that dependence upon natural 
weather conditions for a full ice supply is too much 
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Fig. 1.—Ice Plant with Two Motor-Driven Compressor Sets—Control Board and Resistance Banksin Background. 
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of a gamble, as ice dealers throughout the entire 


country have learned by bitter experience and many 
of them have made or are making preparations for 
supplying their needs either in part or entirely with 
artificial ice. “I told you so” is a phrase central-sta- 
tion sales engineers, or in fact any other interest deal- 
ing with the general public, should avoid, yet in con- 
nection with this particular class of business it not 
only is a fact but a matter of record in referring to 
the item just mentioned. 

Nine years ago a splendid quality of ice was first 
manufactured from raw or untreated water as dis- 
tinguished from distilled water and this process made 
possible the use of central-station service in the oper- 
ation of plant equipment, as a direct competitor with 
sgme other form of prime mover. Numerous tests 
and analyses were made and in every case the raw- 
water ice was proven superior to distilled-water ice, 
yet for a number of years the manufacturers of ice- 
making equipment would not concede its equality even 
and made every effort to retain the distilled-water 
plant as a standard. 

Now after vears of experience in the manufacture 


Fig. 2.—Control Board and Resistance Banks for Two Variable- 
Speed Motors in ice-Making Service. 


of raw-water ice, if we analyze the situation dispas- 
sionately, we wonder not only why raw-water ice was 
not made—commercially—years ago, but why distilled- 
water ice was ever made a standard of manufacture 
or the system used at all excepting in special cases. 
There are, of course, cases where the water supply 
is such that the distilled-water process is the only 
method possible, but such cases are rare. 

How far reaching is the effect of precedent, when 
once it has gained impetus, is well illustrated in the 
manufactured-ice industry. What light we can get 
on the early history of the subject tells us that the 
projectors of the first artificial-ice plant encountered 
water of such characteristics that clear ice would not 
form, although such a crude method as paddle agita- 
tion was attempted in its production, and the only 
solution possible was to first make the water into 
steam and then condense it, using this distillate for 
freezing into ice blocks. As this method proved rea- 
sonably successful, other plants using the same gen- 
eral method of ice production followed, and from this 
one case of absolute necessity of process, without 
further research work on the subject, entered the 
distilled-water ice plant that has been the standard 
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method for artificial ice manufacture in all parts of 
the world until up to a few years ago. 

Now the weight of “precedent” is again having 
its effect, and the installation of a distilled-water ice 
plant is as rare as was that of a raw-water plant ten 
years ago. 

Who of us, young or old, has not noticed that clear 
or crystal ice was always formed on a moving body 
of water and that pond or stagnant water always 
would freeze muddy or opaque? This object lesson 
of nature has been before us for ages, yet it was only 
nine years ago that this simple fact was demonstrated 
in a commercial way. 

Ice in forming first freezes over the top, then 
works downward, the impurities and most of the 
insolubles being washed away by the movement ot 
water in the lake, river or stream, the result being 
clear crystal ice. And from this simple fact has 
evolved the raw-water ice plant of today, the water in 
the cans being kept properly agitated by air pressure 
during the freezing process. As we advance in the 
art there are, of course, such improvements as filtering 
and treating the water in order to remove all the 
impurities possible before delivering it to the ice cans 
for freezing, but such processes tend to make cheaper 
and better ice. The main fact remains just the same. 
however, and that is the necessity for keeping the 
body of water in agitation during the freezing period 
in order to procure clear ice. 

Some years ago the statement was made that the 
most economical plant from the viewpoint of invest- 
ment, operation and distribution was the simple low- 
pressure, raw-water ice plant of from 8o to 100 tons 
daily capacity. Since then hundreds of plants of 
various capacities have been built, no two of them 
exactly alike, yet from the great mass of records col- 
lected the simple plant still stands preeminent. This 
statement is made of course having in mind all three 
items combined. There are plants of large production 
that can manufacture cheaper ice but lose when it 
comes to distribution of the product as against the 
average small community plant serving a city district 
or distinct community. 

Such a statement as the above must be a general 
one as there is no possible way to make a direct com- 
parison. The simple plant will and does make good 
commercial ice of such quality that it sells at the same 
price as ice made by some other process costing more 
on the power side and overhead expense but less in 
labor, and apparently a higher grade product as com- 
pared with the simple plant product when placed side 
by side. 

We of the central station, however, are not con- 
cerned with the method of manufacture or the grade 
of product. Our concern is to maintain a satisfied 
customer and one whose records are open to us in case 
of need or desire. l 

It is a strange fact, however, that although nine 
years have elapsed since the first large raw-water ice 
plant electrically operated began operation and many 
various types have been installed, the average kilowatt- 
hours per ton has not changed materially. For ex- 
ample, the most economical raw-water ice plant o! 
which it was possible to get records for 1915 showed 
an operation of 37.9 kw-hr. per ton, the plant being 
of 200-ton daily capacity, simple, low-pressure. drop- 
pipe system. The combined operation of the best 8 
plants for the year was 44 kw-hr. per ton. 

For 1918 the best operation was 38.5 kw-hr. per 
ton and was for a simple, low-pressure, drop-pipe 
plant of 100-ton, daily capacity; Phe combined opera- 
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tion of the 12 best plants was for the year, 43.2 
kw-hr. per ton. The above covers plants in the 
Chicago territory only. 


STATUS AND GROWTH OF THE LOAD IN CHICAGO AND 
New YORK. 


To show the great growth of central-station-oper- 
ated ice and refrigerating plants two large cities only 
will be taken. 


Fig. 3.—Raw-Water ice Made by De La Vergne Process. 


In the Chicago territory seven plants were added 
during the year 1918, six of them being steam plants 
making distilled-water ice and changing to raw-water 
ice with electrically operated equipment, and these 
combined with those already on central-station service 
made a total of 32 large ice plants. 

These combined plants have a total connected load 
of 13.431 hp.; the combined maximum load in sum- 
mer was 9380 kw. with a total consumption of 32.- 
610.808 kw-hr. for the vear. This total kilowatt-hours 
includes not only ice-making but about 1,600,000 gal. 
of ice cream and the operation’ of about 60 electric 
trucks of from 3 to 6 ton capacity delivering ice and 
ice cream. 

In addition there are two large cold-storage plants 
having a connected load of 2100 hp., and consuming 
3.035.640 kw-hr. for the year with a combined maxi- 
mum of 1079 kw. and an additional large cold-storage 
plant with a total connected load of about 2400 hp. 
using this service indirectly, it being a large user of 
central-station service for various purposes, the cold- 
storage plant proper being but a part of the load. 

For the year 1919 one of the Chicago plants, a 
combination cold-storage and ice-making plant, will 
discontinue ice-making, leaving 31 plants for ice- 
making. Nine new and additional plants have con- 
tracted for service by June 1, making a total of 40 
plants for Chicago at that time. In addition four 
plants are enlarging and the total connected load for 
ice-making arranged for so far this vear will be 17,023 
hp.; approximately 800.000 tons of ice will be pro- 
duced, and 50,000,000 kw-hr. of energy consumed in 
the ice industry alone. 

In addition there is now in course of construction 
just outside the Chicago territory the largest artificial 
ice plant in the world. It will be electrically operated. 
will have a connected load of about 2000 hp. and a 
capacity of from 600 to 700 tons of ice per day. 

In New York there are 12 large ice and cold-stor 
age plants already operated from central-station lines 
with eight more being changed to electric drive, mak- 
ing a total of 20 plants by 1920. With but one or 
two exceptions these have all been converted plants. 
Records have not been received in time to be included 
in this article as to kilowatt-hours and total connected 
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load, but it 1s estimated the combined plants will re- 
quire 50,000,000 kw-hr. for the vear 1920. The above 
does not include plants in Brooklyn or surrounding 
suburban territory but New York proper only. 

If we add to the above the numerous plants going 
in the smaller cities and towns from reports gathered 
in a general way there will be close to a hundred addi- 
tional electrically operated plants connected to central- 
station service this season and that surely should be 
evidence enough to prove the desirability and popu- 
larity of such service. 

Apropos of the statement on the maintenance item 
in the early part of this article three plant owners 
representing IL plants and having plants that have 
been longest on central-station service were asked 
regarding repairs, etc., on prime movers and by that 
we mean large motors on compressors that replace 
steam-driven equipment. The reply of each was that 
in nine years’ time the only expense had been brushes 
for collector rings. It is physically impossible for a 
steam, gas or oil engine to produce a like record even 
for one vear, let alone nine. 


FEATURES OF THE MOTOR DRIVE. 


One of the hardest things to “down” was the ap- 
parent necessity insisted upon by the engineers for 
speed regulation and machine operation for hours at 
a time on slow speed. The accompanying illustrations, 
Figs. t and 2. show such installations. Note the 
enormous banks of resistances necessary for the 
speed control demanded. Needless to say, most en- 
gineers now recognize the utter uselessness of such 
requirements, although occasionally some consulting 
engineer calls for the variable-speed feature but is 
now easily convinced’ of its uselessness. Variable 
speed on an ice or refrigerating machine when oper- 
ated from central-station service is neither necessarv 
nor desirable as by far the cheaper operation under 
such conditions is to run full capacity without motor 
resistance as long as necessary, and then shut down 


Fig. 4.—Crane Handling Three 400-ib. Cakes of !ce—Newer 


Types Can Handle Six Cakes. 


for a definite time, much as an automatic machine 
would do. If reasonable speed change is desired it 
can be obtained by changing pullevs. In that manner 
not only are best results obtained but cheaper rates 
and lowest cost in operation. 

As with the necessity of distilled water in ice 
making where muddy water-\was,encountered in the 
first artificial- ice* plant ‘and then) blindly following 
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that procedure in subsequent plants without any fur- 
ther investigation, so with the slip-ring motor in con- 
nection with compressor drive. As stated, engineers 
wanted variable-speed features as thev had always 
had them on steam equipment. and as slip-ring 
motors were the only alternating-current type pos- 
sessing such characteristics, of course slip-ring motors 
were used, and in the large majority of cases we have 
continued to use them even after establishing the fact 
that variable-speed requirements were not necessary. 
Recently, however, we have discarded that idea. 


Synchronous motors are just as adaptable and much; 


Fig. 5.—Typical Outdoor Transformer Bank Serving Ice Plant. 


more desirable both from the central station's as well 
as the customer's viewpoint, as they have a slightly 
higher efficiency, and at unity power-factor will tend 
to correct the power-factor not only for the plant 
induction load in auxiliary motors but also as a line 
corrector to a limited extent in the immediate vicinity. 
There is no doubt but that the compressor motor of 
the future, and especially from 100 hp. and upwards, 
will be the synchronous motor. 

In the nine new ice plants now under construction 
12 synchronous motors will be installed on compres- 
sors and motor-generator sets. As to the starting 
torque of such motors only one such compressor 
motor has been tested so far by us—a 225-hp. 200- 
r.p.m., 220-volt Electric Machinery Co. motor direct- 
connected to a De La Vergne compressor. This mo- 
tor, having a running current of 480 amperes, re- 
quired 57 seconds to come from rest to full speed and 
required 720 amp. at pulling in. As the compressor 
has a 6-ton flywheel to overcome as well as machine 
starting this performance is most excellent. 

The ice pictured in Fig. 3 is raw-water ice manu- 
factured by the De La Vergne process in which the 
air pine is hung from the side of the can at an angle 
such that the air outlet is at the center of the can and 
about 12 in. from the bottom. Dry air (dehydrated 
by the refrigeration process) is supplied through a 
header and hose connection, the pipe being frozen into 
the cake of ice. To release the pipe from the ice, a 
steam or hot water needle is inserted into the air pipe. 
releasing the pipe so it can casily be withdrawn. The 
pipe hole is readily seen in the picture. 

Fig. 4 will serve to illustrate another improvement 
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tending to reduce production cost—in this case labor. 
It shows a crane handling three 400-lb. cakes of ice. 
Imagine, if you will, this crane carrying six in place 
of three cans. One of our plants has just completed 
the installation of a stx-can crane. 

The tanks are 24 cans wide and the air lateral: 
are arranged to supply air to six cans at a time. A 
water-softening and treating device was also installed. 
The cans are filled at the dump end of the tank and 
the cranes are equipped with motors for rack-hft and 
travel. The result is a novice can operate it; the 
necessity for manual labor being reduced to a mini- 
mum, labor will stay. In this plant, one of 200-ton 
daily capacity, the net result of the installation of 
crane and water softener is the expense of six men 
per 24 hours is saved. As these cranes are in opera- 
tion but not sufficiently completed so that a good 
picture could be taken the three-can crane is shown 
as being best able to illustrate the point. Another 
advantage in this system is that with cans filled at 
the dump no hose is required for can filling to be 
hauled all over the deck. 

Apart from the ice manufacture and larger refng- 
eration side of the question there are numerous other 
applications of refrigeration equipment that centra! 
stations should keep in mind and that are more or les 
special applications. 

One such case is that of refrigeration for theater 
and moving-picture houses. We are now getting 
ready two such installations, each requiring a tco-hp. 
motor on a refrigerating machine supplying cold air 
to the theater; each of these houses has a seating 
capacity of about 2800 persons. Special meters will 
be installed in order to learn the cost of such re- 
frigeration. 

Methods of installing customer service. or “his 
power plant” as we call it, for this class of business 
may be of interest. For the average ice-manufactur- 
ing customer the transformer bank is usually installed 
on a pole platform and if possible so located as to 
make the shortest possible line drop from the sec- 
ondary side to his service switch; this is shown in 
Fig. 5. 

Many such customers, however, have very artistic 
buildings and do not want them disfigured with such 
equipment, to use their expression. In this case 
transformer vaults house the transformer as well as 
line equipments. Fig. 6 shows such a transformer 
room. The customer provides the room necessary 
for such an installation. 

The question has been asked “How about central- 
station competition?” As a competitor the distilled- 
water plant system is in no way to be feared. It will 
still have its place but from necessity not economy. 
The best of such plants, taking the average operation 
over a life of several years, and that only when oper- 
ated and watched by careful supervision, will produce 
an average not to exceed 6 tons of ice per ton of coal 
of say 11,000 B.t.u. heat value. 

At present prices of coal the cost for fuel alone 
will range from 50 to 200% more than the average 
cost of electrical energy in a fair or large sized plant. 
Such a statement can be only general as rates varv 
in different localities but the saving in an electrically 
operated plant is very evident when properly analvzed. 

The most economical types of plants as direct 
competitors to the central station are the plate ice 
plants and the can plants having uniflow or poppet 
valve engines with superheated steam and operating 
condensing... When{ however; we-can get the prospec- 
tive buyer<to lay all his cards on the table and con- 


en en. ie eo 


May 17, 1919. 

scientiously consider every item of investment, opera- 
tion, location, maintenance and repairs, to place one 
type of plant fairly against another the electrically 
operated plant will invariably be the selection. 

There are also numerous applications for small 
machine installations in restaurants, florist shops, 
groceries. markets, etc., and a tremendous number of 
them are being installed. It is not the intention to go 
into the subject of small refrigerating machines for 
such as well as household work at this time; more 
full data on this will be presented in a later article. 
The small electrically operated machine, however, is 
finding its way more and more into such places. 

The household machines likewise are on the way 
and their name is legion. Something over forty of 
such machines have, been investigated from time to 
time, but the staying qualities of many of them seem 
to be very weak. Hardly a week passes but we hear 
of some new design or principle but that apparently is 
as far as many of them go. 

In general such machines are of two types, rotary 
and reciprocating and these again being divided into 
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Fig. 6.—12,000-Voit Transformer Vault in Ice Plant. 


water-cooled and air-cooled—as to 
operation. l 

Just a word as to new processes in ice manufac- 
ture. A new invention has recently been brought out 
although not yet thoroughly proven in. It consists 
of first treating water so as to throw down as much 
of its solid matter as possible and then treating it 
chemically as the water is delivered to cans, the object 
being to agitate the water by chemical rather than by 
mechanical means during the process of freezing. 

It is claimed that such a system would lend itself 
most excellently in changing over a distilled-water 
plant to the raw-water system. Although successful 
in test operation in a small way this system has not yet 
proven itself commercially. 

In conclusion, there is but this to say. The pio- 
neering work connected with central-station service 
for artificial ice manufacture has been completed and 
has “proven in.” There are enough such plants of 
every description connected or being connected to 
central-station lines to give the investigator almost 
any information he might desire. With such informa- 
tion and records for service as we have back of us 
there can be but one answer—central-station service 
of 100% for ice and refrigeration operation. 


system of 
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ADVANTAGES OF ELECTRIFICATION EX- 
PLAINED TO.CANADIAN ENGINEERS. 


, F. H. Shepard of Westinghouse Electric & Manufacturing 


Co. Delivers Interesting Address. 


At the recent annual meeting of the Engineering 
Institute of Canada, F. H. Shepard, director of the 
heavy traction department of the Westinghouse Elec- 
tric & Manufacturing Co., presented a very able paper 
on the electrification of railroads. In his address, Mr. 
Shepard brought out very clearly the growing need 
for electrification in this country and its many advan- 
tages as well as the remarkable results which have 


_been obtained in its application. 


Due to the vast area of this country, its growth and 
prosperity have depended largely upon transportation 
facilities, and for this reason any improvement in the 
railroad condition is especially important. That the 


- substitution of electric for steam power will improve 


these conditions has been amply demonstrated in every 
instance where it has been applied. The only ex- 
planation, therefore, why railroad electrification is so 
limited may be ascribed to that inertia which halts the 
undertaking of large works, accompanied, as they 
inevitably are, by such complications as questions of 
finance, immediate necessity, immediate return, etc. 

An advantage of railroad electrification rests 
largely in the ease with which large amounts of power 
can be used for a single train, and in the facility with 
which electric power can be applied, regulated and 
controlled. These advantages secure fewer and accel- 
erated movements of train units and larger trains as 
well. Increased capacity and service, therefore, directly 
obtains from existing tracks, terminals and equipment. 

The ability for service of electrical equipment as 
compared with steam is truly amazing. The length 
of time out of service necessary to insure reliable 
operation is very small—a common schedule for in- 
spection of eletcrical equipment is at the end of 3000 
miles operation, while a much greater mileage is tre- 
quent and there are individual records as high as 10,000 
to 12,000 miles. The maintenance is therefore con- 
siderably less for an electric locomotive than for steam 
and this saving, which is generally taken to be about 
50% will probably be materially increased in future 
installations. 

The ever present necessity for increased efficiency 
in transportation has already brought about a very 
material increase in size of trains. With steam power 
this has been secured at great increase in size of 
locomotives, revision of line, reconstruction of bridges, 
etc. Undoubtedly, had electrification been available, 
much of this capital expenditure would have been 
obviated, owing to the flexibility with which electric 
power can be applied. 

The saving of fuel due to the use of electric power 
is, of course, complete in the case of hydro-electric 
supply and is 50% or more from steam electric gener- 
ating stations. This considerable saving is due both 
to the great efficiency of steam generation in large 
units under the economical arrangements obtaining 
in modern power-houses and to the avoidance of losses 
at the locomotive itself. | 

In these days of increased costs, that for the sup- 
ply of electric power is almost alone in having been 
stationary or even reduced during recent years. This 
has been due to the economies obtained by the genera- 
tion and distribution of large amounts of power. The 
present, therefore, seems/to be a particularly oppor- 
tune time for actively \undértaking: the extension of 


- railway electrification. 
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Commercial Policies of Central- 
Stations 


Waume Policies and their Lessons in Meter Reading, Bil- 
ling, Making Trouble Calls, Lamp Renewals and Similar 
Practices Concerned with the Commercial Work of Utilities 


C OMMERCIAL policies and practices of the cen- 


tral station are understood to be those practices 
and policies that have to do with the commercial’ 


public-policy and financial sides of public utility oper- 
ation as differentiated from the technical. Roughly, 
these commercial policies embrace such matters as the 
methods of metering and billing customers, of obtain- 
ing and encouraging load, merchandising and general 


building up of that bond that is so important for the 


best interests of both customer and company. 

Service, in which the central stations—in fact, all 
public utilities—have taken so much pride, and which 
has been developed to such a high degree of art, was 
restricted, curtailed and in some instances eliminated 
altogether when the war came with its necessary re- 
trenchments. What had been liberally given away 
gratis suddenly assumed the aspect of an extravagance. 
It was frowned upon under all circumstances and 
could be obtained at best only in a modified way for a 
charge. The aim was not to make profit out of serv- 
ice but to restrict that service and discourage expect- 
ancy and the demand for it. 

Out of this state of things must come reaction, as 
always. As conditions approach normal, retrench- 
ments will give way to extensions, economies to ex- 


penditures, until the high quality of service comes 
again. Meanwhile. many of the policies and practices 


in vogue before the war that were allowed to lapse 
during the war and the readjustment period following 
it, will come again in a modified way. On the other 
hand, many of the war-time measures will remain, 
likewise modified, because of the benefits they possess. 


Every utility has its problems, the details of which’ 


mav he pertinent to itself. 
common to all other utilities. These problems deal 
with obtaming customers, serving them, charging 
them for service rendered and so forth. Some of the 
interesting policies that came about because of the 
war, and policies that have grown from them will be 
mentioned, 


But all have problems 


METER READING AND BILLING. 


The cost of reading meters and billing the resi- 
dence customer is a large item of expense, in fact the 
chief expense connected with the residence customer. 
The urgent necessity for economizing and lowering 
the cost of doing business coupled with the inability 
to maintain the force of men for reading meters, and 
doing the clerical work involved resulted in many 
companies adopting new policies and practices. Many 
companies adhered to their practices, although con- 
sidering many suggestions that aimed to reduce the 
labor shortage and lower the cost of doing business. 

The Philadelphia Edison Co., effective the first of 
this year, adcpted the policy of reading meters and 
billing residence customers every three months instead 
of monthly. The Detroit Edison Co. employs a two- 
month period. It is understood these practices are 


permanent, as they have so far proved very satis- 
factory. 

Attempts have been .made in a number of com- 
munities to bring about a co-operative or oe 
meter reading and billing bureau. For example, 1 
Kansas effort has been made to have electric and a 
meters read and billed by the men, although different 
companies operate these utilities. Some utilities, oper- 
ating both gas and electric, had been in the custom of 
billing each separately on separate bills. but have now 
combined the two on one bill. The Public Service 
Company of Northern Illinois is one of these com- 
panies. 

One of the most prolific sources of lost time is due 
to inability of the meter reader to enter residences 
when the tenant is absent ; continued inability to obtain 
readings involves not only loss of time but the ques- 
tion of whether the reader is doing his work conscien- 
tiously. One way of overcoming this difficulty. recent- 
ly adopted by the Public Service Company of North- 
ern [Hinois, is to deliver a blank bill across which is 
stamped “Your bill cannot be rendered because our 
meter reader found no one at home when he called.” 
This statement explains why a bill does not arrive. 
and tells why, a month later, the bill appears higher 
than usual. Moreover, the responsibility is placed 
upon the customer while the meter reader's calls are 
checked. Another practice that takes care of the 
meter unread because access could not be obtained due 
to an absent tenant is to send, or leave at the time of 
attempting to read the meter, a return stamped posta! 

card, which states the reader could not read the meter 

and asking that the relative positions of the pointers 
of the meter dials be indicated upon dials shown on 
the card. How to read the meter is explained. 

The Houston Light & Power Co. uses a dupi- 

cate form of bill im which the duplicate folds over. 
the customer receives the carbon copy, the original 
being retained by the company. This reduces the 
amount of handling and trouble and delay should the 
customer lose his bill or come to the office without it. 
The company finds that 90ʻ% of the customers who 
apply for duplicate bills either have lost their copy or 
failed to take them along when going to the office to 
pay them. Frequently the customer knows the 
amount of his bill and only wants a receipt. while the 
company also requires a record that the account has 
been settled. It might be pointed out that this type of 
bill is most applicable when bills are paid only at one 
office, hence is not useful where drug stores. branch 
offices, etc., are used as pay stations. 

A number of companies have taken to sending 
out notices with their bills during the early winter 
months, explaining why the bills for the coming 
months will probably be higher than those of the 
months past. That the daylight-saving law is out of 
season, that the actual hours of daylight are fewer. 
that the days.are, becoming) colder and manv of them 
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darker are given as reasons why the electric light and 
gas bills will be higher. 

Labor is conserved by making available labor do 
more or reducing the work to be done. The labor 
shortage during the war, and its cost were met so 
far as meter reading and billing are concerned by 
reducing the work to be done and using labor ditter- 
ently. One of the practices most largely employed 
was that of replacing men by women and schoolboys, 
the former for meter reading, the latter for bill de- 
livering. Many companies are adhering to the use 
of women meter readers, replacing them by men, how- 
ever, as the women resign and leave the company. 
The state of Pennsylvania has prohibited the use of 
women for certain work, and this acted as a deterrent 
to many companies who might have employed women 
on a larger scale than they actually did. 

One time-saving measure adopted is to combine 
meter reading and billing, leaving the meter reading 
at the time the meter was read, or using the same 
force for delivery purposes when they were not read- 
ing meters. While this is still being done by some 
companies, others have found it quicker and cheaper 
to have the meter readers adhere to the reading and 
the deliverers to delivering. One of these is the Dav- 
ton Power & Light Co. 

In many cases companies are considering, and 
some have already adopted, mechanical bookkeeping, 
and billing, which naturally follows. Whereas me- 
chanical bookkeeping was once considered primarily 
as a method of dispensing with man power, it is now 
judged upon the unit cost of doing the work. 


FREE AND CHARGE TROUBLE CALLS. 


Companies that had taken a pride in answering 
trouble calls with the speed that a fire department 
answers a fire alarm had to retrench and operate with 
a smaller force. As eliminating the dispensable free 
service was preferable to increasing rates, free trouble 
calls and fuse renewals and similar work was elimin- 
ated everywhere. Instead, most companies instituted 
a nominal charge for renewing fuses, clearing up a 
ground or crossed wire and similar trouble the fault 
of the customer such as occurs daily in many domes- 
tic and industrial installations. The charge, usually 
25 and 35c, was enough to cover the actual material 
expense and at the same time act as a deterrent to the 
unreasonable and thoughtless customer, but not deter 
the one really in trouble, nor encourage unwise 
alternative methods. 

Making a nominal charge for fuse renewals and 
trouble calls does not entail the difficulties that does 
that of repairs for appliances and appliance cords. 
This latter is a more difficult matter as to what to 
charge for a number of reasons. A current- 
consuming device that is not working because de- 
fective is “of little value as a load builder. Moreover 
a defective device only serves to irritate the owner. 
In charging for appliance repairs and cord renewals, 
great care must be taken not to discourage the use 
of these devices on the one hand by making excessive 
charges, nor yet giving a service gratis where a charge 
sufficient to cover the cost of materials and labor can 
be justly and equitably charged, since the expenses 
must be ultimately met. This has been accomplished 
by different companies in different ways. Rates must 
be low, and this is accomplished when the charge 
merely covers the expense of materials involved. That 
introducing a charge for making repairs to current- 
consuming devices does not prevent needed repairs 
from being made—while it COUDUESS does discourage 


CTRICATL 


REVIEW 789 
needless repairs—is the opmion of some of the con- 
panies that have adopted the above practice. 

Some central stations have ceased doing any un- 
necessary repair work upon customers’ premises, such 
as motor repairs, etc., and instead hand this work over 
to local contractors. In some cases the utility is the 
go-between, in other cases the customer is referred to 
the contractor directly. By adopting this latter policy 
the Dayton Power & Light Co. has been able to great- 
lv reduce its cost of free repairs without affecting the 
revenue derived, while local contractors have 
benehted. 


LAMP RENEWAL POLICIES 


Whether lamp renewals shall be made free of 
charge has long been a mooted question, because it is 
one that embraces such matters as the amount of 
revenue obtained from lighting, the amount of light 
obtained per kilowatt-hour, and the extent to which 
the doctrine of efficiency and high intensities is fol- 
lowed. High cost of lamps made many companies take 
to making a charge that covered their expense. 
Whereas lamp renewals has been made free of charge 
by some of the large companies, like the Common- 
wealth Edison Co. of Chicago, and delivered free of 
charge upon a few hours notice by telephone, a policy 
of charging for renewals delivered has been adopted. 
Renewals are free, but if delivered a charge is made 
for deliveries, 35 cents per call regardless of number 
of lamps delivered. This serves to deter the customer 
wanting a few lamps from asking that they he deliv- 
ered, but does not interfere with those that want a 
large number, as for a theater, etc. The delivery 
charge merely acts as a deterrent for those that ex- 
pect a needless luxury and unnecessary service. 


During the last two years more than one hundred 
of the large central station companies have changed 
their lamp-renewal policies. Some of those that still 
adhere to the free renewal doctrine have under ad- 
visement the matter of adopting lamp exchanges on 
a list price basis. In many cities the central station is 
adhering to lamp sales on a list price basis in which 
the local contractors and dealers are co-operating. 


CO-OPERATIVE PURCHASE OF MERCHANDISE. 


Co-operative purchase of electrical merchandise by 
a number of central-station companies, a practice 
adopted more than a year ago, has proved so success- 
ful that the practice is being continued. One of the 
conspicuous instances where merchandise is being pur- 
chased upon the co-operative principle is that of the 
Commonwealth Edison, Henry [.. Doherty, Narragan- 
sett Electric Lighting, Edison Electric [luminating. 
Union .Electric Light & Power, Philadelphia Electric, 
Potomac Electric Light & Power, Consolidated Gas, 
Electric Light & Power, Public Service Co. of New 
Jersey and the Edison Electric Illuminating Co. of 
Brooklyn. These companies purchase certain types of 
electric merchandise, notably lamps upon a co-opera- 
tive basis. By pooling their orders and times of de- 
livery they are able to buy at a price about 50% with 
better deliveries than obtainable were each purchasing 
independently in the open market. Overhead, invest- 
ment in stocks, as well as the actual price is lowered. 


LINE EXTENSIONS AND WIRING CAMPAIGNS. 


Line extensions were frowned upon by the Gev- 
ernment early in the war. Difficulties in obtaining 
men and materials and of-—financing them also com- 
bined to stop all except, the most urgent extension of 
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lines. Plants that were to engage in munitions work 
were called upon to pay for the cost of connecting 
up central-station service. Most of these contracts 
required the customer to find the capital for making 
the extension, it being agreed that the utility would 
refund the cost in vearly payments plus interest. 
Though the war is over, many of the large central sta- 
tions still adhere to similar arrangements as the above. 
© Somewhat allied to line extensions is that of wir- 
ing existing houses. House-wiring campaigns almost 
entirely ceased during the war. Lately, however, the 
utility companies have gone out after this class of 
business in all seriousness. Some of the central sta- 


tions do the wiring themselves, some sublet the con- 


tracts to local contractors, and some carry en an ad- 
vertising campaign in co-operation with dealers and 
contractors. In nearly all instances, payment on the 
installment plan is optional. 


Purniciry AND MERCHANDISING METHODS. 


The war wrought havoc with the selling methods 
of all industries, and in central-station merchandising 
new methods have verv largely replaced the older cus- 
toms. With sales forces depleted. the utilities had to 
adopt other tactics of reaching their prospective cus- 
tomers and keeping up their sales. Without choice in the 
matter they took up upon a larger scale than previ- 
ously the only alternative left them. These consisted 
chiefly of publicity and propaganda through adver- 
tising in local newspapers and magazines, through the 
mails, on bill boards and similar ways; and through 
making every employe a salesman of current-consum- 
ing devices, giving commissions in cash or merchan- 
dise and publicity to their achievements to act ‘as 
incentives. 

One of the outstanding features of the last year 
or so is perhaps the extent to which all public utilities 
have taken to publicity through the many mediums 
such as newspapers. This was due at first to the 
appeals to the public when coal shortages occurred. 
when service was suspended on fuellness days and 
when artificial lighting was curtailed. New rate in- 
creases were forecasted by telling through the news- 
papers of the hardships encountered, the importance 


of public utilities to national endeavor, what the Presi- 


dent had said about standing by the utilities and so 
forth, With the good results that ‘followed this 
method of prompting the public and appealing to them, 
naturally, when the time came to increase merchandis- 
ing in face of curtailed sales forces, the newspapers 
and similar medium were resorted to. The consensus 
of opinion among the companies that have taken to 
newspaper advertising, hence that have gained most 
from it, therefore, seems to be that hereafter these 
channels will be continued to be used even though 
the sales force reverts to its pre-war basis. The 
former will be used to pave the way tor the latter. 


BOOK REVIEWS. 

“Pubhe Utihty Rate Fixing.” By C. E. Grunsky. San 
Francisco: Technical Publishing Co. Cloth, 170 pages (5% 
by slg in.). Supphed by International Trade Press, Inec.. $2.50. 

No sooner does a court specify what elements 
must be considered in establishing rates, then the rea- 
sonableness and equity of the court's ruling begins to 
be questioned. The rule set forth by the Supreme 
Court in the case of Smyth vs. Ames to the effect 
that: “The basis of all calculations as to the reason- 
ableness of rates to be charged by a corporation main- 
taining a public highwav under legislative sanction 
must be the fair value of the property being used by 
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it fot the convenience of the public,” 
erally followed by — rate-fixing 
authorities. 

The author in the series of articles collected and 
bound in one volume enean ore to make it plain that 
value is not the logical starting point for fixing public 
utility rates. He points out i value is a result and 
not a cause. Furthermore, he reasons that it is not 
the court's function to determine a proper basis for 
rates but merely to see that the rates do not result m 
confiscation nor create excessively high values upon 
which rates are based. 

Commissions that have wrestled with the problem 
of a proper rate base will find much illuminating dis- 
cussion in the book. Stated in a sentence, the author's 
proposition is that “the rate base which is in every 
respect satisfactory is the legitimate, properly deter- 
mined investment, undiminished by depreciation. but 
with due consideration to the cost of developing busi- 
ness.” This proposition he substantiates by chapters 
on General Comments on Rate Fixing: Flements De- 
serving Special Consideration When Rates .\re to he 
Fixed: Appraisal of Real Estate Adapted to Special 
Use: Determination of the Value of Real Fstate m 
Eminent Domain Proceedings; Depreciation and Ay 
preciation; the Value of Water Right: the Rate of 


has been gen- 
commissions and 


Return: the Rate Schedule: the Public Utility Rate 
Base: Fair Value and the Rate Pase. 
C. M. JANSKY. 


“Essentials of Alternating Currents.” By W. H. Timae 
and H. H. Higbie. New York: John Wiley e Sons. Cloth, 
374 pages (> by 7 in.), 223 illustrations. Supplied by Inter- 
national Trades Press, Inc., for $1.60. 

This is a good elementary book by Professors 
Timbie and Higbie. The former is professor of ap- 
plied science at Wentworth Institute, Boston, who has 
served as editor-in-chief of the War Departments 
Committee on Education, Special Training and Voca- 
tional Instruction; the latter is professor of electrica! 
engineering of the University of Michigan. The book 
is prepared admirably for the use particularly of ele- 
mentary students and workmen who are preparing te 
handle alternating-current machinery. It can be reas 
profitably by engineers other than those who have 
speciahzed in electricity. It demonstrates very clearh 
that the fundamentals of alternating current can be 
presented in concise and readily understandable torm 
so that the self-taught man can comprehend them. 

A feature of the book is the fact that the subject 1 
presented without recourse to analytical mathematics. 
Many numerical problems are solved. but the soluuen: 
are all effected graphically by means of vectors ane 
triangles. The use of vectors in elementary texts b 
to be commended, since it supplies the student with a 
visual conception of his problem that mathemates. 
equations do not give. [each of the ten chapters r 
followed by a summary of the material in the chape 
and bv a long list of exercises and problems for seit- 
tion. The only criticism that can be made about the 
problems is that answers are not included in the tev! 
The advisability of including answers in a text 1 4 
mooted question, however. 

The theory of alternating currents is made clea 
by a large number of vector and wiring diagrams. The 
practical control of alternating-current circuits is this 
trated bv a correspondingly large number of halttore 
views of machinery of the latest models. This bens 
should prove very useful to all who are seeking 2 brie’ 
and easily comprehended treatise on the essentials of 
alternating currents. 
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The Field for Industrial Electric 
Trucks and Tractors 


Tremendous Possibilities of This Equipment But Little Known—Some 
Features of the Apparatus — Need for Central-Station Co-operation 


NDUSTRIAL trans- 
Jl portation by means of 

trucks or tractors 
using electricity as a mo- 
tive, power, although it 
has had a very substan- 
tial growth since its in- 
troduction a few years 
ago, has been greatly 
eclipsed by many other 
electrical applications dur- 
ing this period. This lack 
of growth can be chiefly 


HIS is the first of a series of articles dealing 

with the application of industrial electric 
trucks aid tractors. In this the subject is treated 
in a somewhat general manner. «In idea of the 
tremendous possibilities in this field is given and 
also some information on the details of the equip- 
ment and what it will do. In the following ar- 
ticles the application of trucks and tractors to 12 
specific industrics will be discussed in a com- 
prehensive manner. The possibilities for their 
use under varying conditions will be shown, as 
well as facts and figures on actual installations. 


Secondly, either 
through neglect by the 
manufacturers of traction 
apparatus or by disinter- 
estedness on the part of 
the central stations and 
other electrical interests, 
sufficient co-operation and- 
stimulus has not been 
given to the introduction 
of the equipment used in 
this work, or to the pos- 
sibilities. 


attributed to two reasons 
which may be briefly 
stated as follows. 

In the first place the value of this method of haul- 
ing is not as readily appreciated by manufacturers as 
many other applications. The labor it replaces or 
whose working power it increases was, until the out- 
break of the war and the resultant scarcity of labor, 
comparatively cheap and abundant and the original 
investment relatively high. Furthermore in some 
cases the character of the saving which the installation 
of electric.industrial transportation equipment makes 
possible is rather vague. It cannot be prescribed to 
any single operation entering into the finished product 
in such plants but is accomplished by numerous sav- 
ings in different departments or by a reduction in the 
operating or overhead expenses of these departments. 
It follows, therefore, that these savings cannot be 
predetermined unless an adequate accounting and cost 
system is kept in these plants. 
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In common with all - 
other labor-saving appa- 
ratus the war gave the 
application of electric industrial trucks and tractors 
a powerful impetus. The extreme labor conditions 
created during this time, when manpower became its 
most valuable asset, forced upon industry the immedi- 
ate adoption of any device which would enable pro- 
duction to continue. There was no longer any op- 


portunity to balance the investment necessary to install 


automatic equipment against its saving over the old 
manpower methods for the latter could not be main- 
tained. The question became one of delivery and 
performance and here the electric industrial truck and 
tractor proved their worth. Many manufacturers that 
had previously been unapproachable ordered, and re- 
peated their orders, for this equipment and found 
substantial proof of the claims that had been made. 
Will the impetus thus given be lost or will the elec- 
trical industry as a whole grasp the opportunity it 


Typical Scene Showing Tractor Hauling Long Train of Trailers in Raliroad Station. 
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Unloading Freight Cars With Electric Tractor, Showing 
Flexibility Obtainable. 


ofters to add dnother principal use for electric power? 
To the central-station it offers great possibilities for 
a large load of a highly desirable character. To the 
contractor-dealer it offers additional profits in the way 
of increased sales and the installation of charging 
equipment, etc. To the industry as a whole it offers 
another application for electricity with exceptional 
accessory possibilities and further prominence for 
electrical apparatus. l 
In this article, which is the first of a series 
dealing with electric industriał trucks and tractors, the 
more prominent mechanical and electrical features of 
the apparatus and some of the more recent ımprove- 
ments in design and equipment are described. The 
possible field for their use is also covered in a general 
introductory way and the advantages which they offer 
to industrial plants and the different electrical inter- 
ests explained. Each of the succeeding articles will 
describe the practical application of this apparatus 
in some prominent industry with the intention of dem- 
onstrating to similar industries the advantages and 
savings which their use makes possible. — l 
The subject of industrial electric traction immedi- 
ately calls to mind the small, silent, rapid locomotives, 
trucks or cars, hauling or carrying loads all out of 
proportion to their size, that may have been seen 
wending their way among the piles of luggage and 
crowds of people in large railroad terminals or among 


the material on shipping or receiving platforms. This 


is but natural, since the first practical application of 
= tractors was for these purposes, and there is no doubt 
but that they still offer a great field for development. 
The vision must not be allowed to rest here, however, 
for this represents but a small portion of the possible 
field—a field so broad that it may be safely said to 
include nearly all lines of industry. 

This statement may appear exaggerated to many, 
and so it would be, if the ability of electric tractors 
and trucks to effect savings in industrial transportation 
by replacing hand-trucking was the only use to be 
considered or to which they can be applied. Since the 
introduction of industrial electric traction vehicles 
this phase of their application has never been ques- 
tioned and is generally understood. While it is not 
the intention to detract from the advantages possible 
in this work, an opportunity as great or greater exists 
in their application as a method in increasing factory 
efficiency and in performing a multitude of duties 
which could not be done by and are not associated 
with hand-trucking. In order to clearly understand 
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the extent of these uses as well as to realize fully the 
savings which are made possible by the use of electric 
traction equipment, the many different kinds of appa- 
ratus and attachments and their advantages must be 
realized. 


VARIOUS FORMS OF APPARATUS AND AUXILIARY 
EQUIPMENT. 


Industrial electric traction equipment mav be 
roughly divided into two classes—locomotives or trac- 
tors, which are equipped with the necessary power and 
control apparatus and a place for the operator, but on 
which no provision is made for carrying: and trucks, 
which carry the same apparatus but on which space is 
allowed for the transporting of material, etc. These 
may be designed to run on tracks, where the route 
of travel is definitely laid out and where conditions 
are such as to restrict passageways very closely and 
the utmost power is desired, or they may be built 
with flat wheels equipped with tires for operation over 
almost any surface. The power, when it is desired to 
operate the machines on tracks, may either be re- 
ceived from storage batteries on the tractor or through 
some form of trolley from an outside source. Unless 
track operation is intended the power is received from 
storage batteries. 

Where the apparatus is designed for use on tracks 
the limitations as to speed, size and power are unre- 
stricted, which is especially true where the power is 
received from an outside source. The high cost of 
these equipments and their distributing limitations, 
however, prohibits their use except in comparatively 
few cases where these features are essential. 

The storage-battery vehicle, on the other hand. 
designed for use on any surface has a far greater field 
and, although somewhat restricted as to: practical 
speed and power, embodies these features to a suffi- 
cient extent for ordinary purposes. Although the 
helds of these two forms are sufficiently well defined 
and limited to prevent encroachment, the same auxil- 
lary devices may be supplied with either and the 
methods which they employ are common. 

The progress made in the design of these storage- 
battery trucks and tractors since their introduction 
has been very rapid. Many improvements designed 
to meet almost every industrial requirement have been 
made, either in the locomotives and trucks or by the 
addition of certain auxiliary features. Among the 
prominent improvements in the machines are those of 
oh 
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Typical Tractor Scene in Large Industrial Piant. 
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steering, braking, battery and motor features, con- 
troller and control equipment, diminishing the neces- 
sary turning’ radius, couplings and numerous safety 
appliances. Of the auxiliary devices, the automatic 
lifting, loading, dumping and crane attachments are 
most familiar, although tractors and trucks have been 
equipped with pumps, lifting magnets, conveyors, etc., 
to meet special requirements. 


MECHANICAL FEATURES OF STORAGE-BATTERY 
TRACTORS. 


The standard storage-battery trucks have a car- 
rying capacity up to two tons and the larger trac- 
tors have a draw-bar pull of 1500 lbs. Extreme rug- 
gedness has been incorporated into the design of both 
and they will permit of severe overloads and rough 
handling without any detrimental effects. Proper 
bearings, axles, springs and other mechanical parts 
are also of vital importance and should be determined 
before deciding on any certain make. 

The width of the apparatus has been practically 
standardized at 37 to 4o in., this having been accepted 
as the greatest width which will permit operation in 
ordinary passageways. The length of trucks for 
ordinary commercial purposes seldom exceeds Io ft., 
as it has been found that longer trucks are not prac- 
tical and additional length is best obtained by the use 
of trailers. The length of locomotives varies accord- 
ing to the different uses for which they are intended 
but in general they are considerably shorter than the 
trucks. 

The steering apparatus is very simple and sub- 
stantial. Special pains are taken in the design of this 
apparatus in order that the action will be positive and 
the response to the steering control prompt. This is 
particularly desirable when they are to be used in 
narrow passageways. In order to permit the use of 
the vehicles in narrow passages and to reduce the 
turning radius to a, minimum, manufacturers have 
adopted a variety of methods of steering and control. 
Nearly all machines can be driven either forward or 
backward which allows them to be driven into a small 
space loaded and driven out without trouble. To 
reduce the turning radius, some tractors are equipped 
for 4-wheel steering, in others one wheel is used in 
front The majority of the machines now on the 
market may be turned completely around in a space 
but a few feet greater than the length of the tractor 
itself. 
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View of Electric Truck Hauling Heavy Load Up Grade. Show- 
ing Possibilicles In Loading Freight Cars. 
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An idea of the Amount of Labor Saved by Using Tractors is 
Shown by Their Application in Tube Plant. 


In common with most other electrical apparatus 
these tractors and trucks may be started instantly 
and require but a few seconds to attain their maximum 
speed. They are also equipped with brakes which 
will stop the machine when fully loaded and running 
at top speed, within its own length. 


ELECTRICAL EQUIPMENT ON INDUSTRIAL TRACTORS. 


The electrical equipment of a simple tractor or 
truck consists of a storage battery, motor, and suitable 
control apparatus. To these have been added from 
time to time numerous safety devices. The methods 
of installing, of course, differ widely in the various 
types made by the different manufacturers and for the 
uses for which they are intended. They are usually 
provided with a substantial covering which affords 
protection but arranged so that easy access may be 
had to all parts when required. 

The batteries may be either the Edison iron-nickel 
type or the lead type. The former being more rugged 
are recommended for use where the routes are rough 
or conditions severe. The latter, although weighing 
slightly more, are somewhat more efficient electrically. 
The batteries as furnished will supply the motor with 
enough power to run about 25 miles at an average 
speed of 6 to 8 miles per hour empty, which decreases 
slightly when loaded. Overloads such as are fre- 
quently encountered in climbing grades may be carried 
without difficulty, grades as high as 20% being com- 
mon practice. 

Batteries are usually charged at night or during 
slack periods. Where more than one charge a day is 
required it is commonly done by changing the battery, 
which can easily be accomplished in five minutes. The 
charging apparatus is the same as that generally used 
for charging the batteries of electric vehicles and 
trucks for street use. As no special engineering skill 
is needed in this operation and as it does not require 
constant attendance, the operator may be easily taught 
to make the proper charging connections before leav- 
ing, these can be disconnected by the watchman or 
somme other employe when the charge has been com- 
pleted. 

The motors are the direct-current series-wound 
type, the size, speed and voltage depending upon the 
size of the tractor and the design of the battery. They 
are suspended underneath the body of the machine 
as close as possible to the driving wheels to simplify 
the transmission and to reduce the attendant losses. 
The transmision follows the )general design of auto- 
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mobile transmission although many distinct features 
wre Often emploved. 

The control is usually of the drum type providing 
for three speeds forw ard and three reverse. It is in- 
closed in a cabinet and operated by a handle conveni- 
ently located. 

In nearly all makes the steering apparatus and 
power control are operated by hand, while the brakes 
are controlled by a pedal. Safety devices which auto- 
matically disconnect the motor from the battery and 
set the brakes when the operator leaves the machine 
are provided on many makes in addition to a discon- 
necting switch or fuse which can be locked to prevent 
tampering or use by unauthorized persons. 


IMPROVEMENTS IN AUXILIARY DEVICES. 


To meet the various demands of different manu- 
facturers a number of machines having auxiliary at- 
tachments to meet these demands have been intro- 
duced. The value of these attachments cannot be too 
strongly brought out for their proper application will 
often provide the necessary saving or efficiency fea- 
ture. Briefly it may be stated that through the use of 
these attachments there is at present no form of hand- 
trucking which cannot be duplicated to advantage by 
the use of an electric power tractor or truck. 

Perhaps the principal auxiliary feature so far de- 
veloped and the one which presents the greatest ad- 
vantages, is the lifting truck. The body of this truck 
is built so that it can be raised or lowered, using the 
power of the truck. In the lowest position, the body 
of the truck is about 6 in. from the surface level. This 
permits it to be run under skids on which the material 
to be moved has been placed. The body of the truck 
is then raised and the material stilt on the skid is car- 
ried to the next place. It has been estimated that the 
average time required to load and unload a truck 1s 
four times as great as the time required to actually 
move the material. It is evident therefore, that such 
trucks may be used to advantage even on the shorter 
hauls, formerly considered beyond the sphere of the 
tractor. 

Another prominent feature which greatly extends 
the field of the tractor is the crane attachment. This 
attachment is simple, consisting of a gantry crane 
to be mounted on the tractor frame, the hook of 
which is raised or lowered either by a separate motor 
or by the tractor motor. With this device, tractors 
may be used in moving heavy machinery or materials. 
This 1s especially desirable in small plants where a 
traveling crane cannot be installed. 


Goon OPERATORS DESIRABLE. 


The selection of careful and reliable operators is 
a matter which very often is not given sufficient con- 
sideration. 
ing to lay too much stress on the simplicity of their 
particular make of apparatus have led purchasers to 
believe that the machine can be operated by anyone 
with success. The result has been that the machines 
have been left around the plant to be operated by any- 
one or, where special operators were assigned to them, 
care has not been exercised in choosing the men. This, 
of course, materially reduces the life of the truck or 
tractor and increases the upkeep cost and in many 
cases has made their use an added expense instead of 
a saving. 

Although the control of the machines is so simple 
that a workman of average intelligence may be taught 
to operate one in about an hour, the proper results 


Many manufacturers and salesmen, desir- 
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cannot be obtained except by the selection of good 
operators. Such operators being more highly skilled 
than the ordinary trucker command higher wages but 
it has been proven in innumerable cases that the sav- 
ings effected more than repay the added expense of a 
good operator. 

At this time it might be well to dispel one impres- 
sion that seems prevalent among manufacturers and 
one which tractor salesmen may expect to come into 
contact with during the coming year especially. This 
impression is, that the returning soldiers, made strong 
and healthy by their military service will offer an 
abundant supply of truckers and similar labor that can- 
not be economically or patriotically ignored. While 
it is true that the vast majority of returning soldiers 
will be better equipped physically than they were be- 
fore entering the service, it is also true that they will 
be much better qualified for work requiring trained 
and skilled workmen and will consequently expect 
such work. Furthermore, electric vehicles will permit 
the profitable employment of men who have been in- 
jured in service, and after all these men deserve pri- 
mary consideration. 


FIELD OF THE ELECTRIC INDUSTRIAL TRUCKING. 


It is generally admitted that where any consider- 
able quantity of material is to be carried over dis- 
tances in excess of 100 yd. electric tractors and trucks 
offer great economic advantages over any other 
method of handling. This limitation in distance ap- 
plies to ordinary quantities of materials of such size 
that they can be easily handled by man-power. This. 
it would seem, restricts their use to the older factories 
where modern ideas of efficiency were not known at 
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Electric Tractor Hauling Heavily Loaded Tralier in Industrial 
Pliant. 


the time of building and prohibits their operation in 
the modern plants where progressive assembly and 
other similar efficiency methods are practiced. Asa 
matter of fact, however, the opposite conditions pre- 
vail and the majority of practical economic installa- 
tions are to be found in the progressive modern plants. 
There is no question but that this condition is brought 
about by the improved cost systems in use in these 
plants from which the approximate savings can be 
predetermined and the manufacturing policies which 
require that all equipment must be operated at its 
maximum efficiency./This condition does not lessen the 
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opportunities for electric industrial transportation ap- 
paratus in the older plants but offers a profitable 
example which these plants may follow. 

The problem of keeping highly paid workmen and 
costly machinery busy by keeping them instantly sup- 
plied with the necessary material and stock is a serious 
one and one which these machines can greatly help in 
solving. In many plants the adoption of the apparatus 
may not appear practical on account of the small 
amount of trucking that is done in them but their 
application in this respect warrants their purchase. A 
study of the operating conditions in such cases will 
very often reveal a practical field for the use of a 
power truck or tractor and a very substantial saving 
for the manufacturer. For example, in many large 
plants the materials and parts are kept in stockrooms 
from which they are drawn as required by the work- 
men. This practice involves a considerable loss of 
time as the workmen frequently have to wait their 
turn at the stockroom and often waste time in going 
a considerable distance for stock or returning. This 
waste of time can be largely eliminated by using trac- 
tors or trucks to deliver the stock, the orders for 
which are either telephoned to the stockmen or given 
to the operator on regular routes. l 

Similar savings can be affected in plants where 

material is taken directly from one department to 
another. Very often an appreciable increase in the 
savings can be made by using a lift-truck to haul 
receptacles which are mounted on skids. It can be 
readily seen that this method reduces the time lost in 
changing from one box or receptacle to another and 
the possible loss in breakage to a minimum. 
° The general utility features of these machines can- 
not be neglected for these are often the determining 
factors in their selection for use in small plants. In 
these plants power cranes, hoists, etc., are not practical 
because there is seldom any use for them. When 
such work is to be done it is usually performed by a 
large number of the workmen who are taken from 
their regular work for this purpose. This results in 
a loss of time, not only the actual time required to 
do the work but because such labor tires the men so 
that they will not be able to put forth their best efforts 
for the balance of the day. 

One of the common utility duties that tractors 
or trucks are required to perform is placing and spot- 
ting freight cars. Except in the very large plants 
where steam locomotives are constantly in use this is 
an expensive process. How often does the entire 
receiving or shipping department of a small plant re- 
main idle waiting for the switch-engine from the rail- 
road company to move a car a few feet or wait until 
several of their number accomplish this task by main 
strength? While it is not the intention to present the 
industrial tractor as a possible competitor of the 
steam engine they can move an empty freight car short 
distances without seriously overloading their equip- 
ment. 


As the electric truck and tractor are each designed | 


for a different purpose, neither can be used to best 
advantage in the work of the other. 
or tractor, is made to draw trailers and similar ap- 
paratus, consequently, special attention is paid in their 
design to properly equip them for this work. Trucks 
are built to carry material, etc., and therefore more 
attention is given in their design to the features which 
will better equip them for this purpose. They will, 
of course, permit an occasional interchange of work, 
but for constant use can not operate efficiently except 
for the purpose for which they were- built and for this 
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reason it is strongly reconmmended that they be used 
only for their own work. 

Up to the present time, the central-station com- 
panies, contractors and dealers have not taken much 
interest in the introduction, sale or development of 
industrial electric traction equipment. This is rather 
unusual as these firms have established an enviable 
reputation for progressiveness and for promptly ac- 
cepting and pushing new appliances and since the 
possibilities for increasing loads and sales profits are 
as great in the traction field as in anv other. Also, a 
large part of this field is still undeveloped and lends 
itself particularly well to the efforts of these firms. 

The nature of the service which traction equip- 
ment renders is such that it often requires the knowl- 
edge and ability of a salesman to bring a prospective 
purchaser to a full realization of its possibilities. Their 
introduction therefore can be much more quickly and 
easily accomplished by the supply house or central- 
station salesman as he is usually well acquainted with 
the customer’s methods and needs and the customer 
will place more confidence in his advice. 

As a load for central-station companies they are 
ideal. The battery charging is usually done at night 
during the off-peak period when any load is especially 
desirable. While this load is not large, being equiv- 
alent to about 9 kw. for a 2-ton truck, this off-peak 
feature and the fact that no power is used from the 
supply lines during the day or at other times when the 
load is large has caused many central stations to make 


Tractor Hauling Long Train of Tractors Under Difficult 
Conditions. 


special rates for charging service, which indicates th 
value which these companies place upon this load. 

Another possible advantage which they offr to 
central -stations is that the use of tractors or .ucks 
will often serve to introduce central-statiop service 
into plants generating their own power. 
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The Origin of Electric Rate Control 


First of Twelve Articles on Electric Utility Valuation and 
Rates — Timeliness of the Subject—Evolution of Public . 
Utility Regulation—Determining the Utility’s Investment 


By CHARLES W. McKAY 


Chicf Appraisal Engineer for the Cooley & Marvin Co., Boston, Chicago and Toronto. 


IE, who have tollowed the electric rate situation 
with such tense interest during the war period, 
have asked ourselves many a question regard- 


ing the future of the electric 
utilities. The answer to these 
questions was somewhat prob- 
lematical up to Nov. 11, 1918— 
the date of the signing of the 
armistice. Even during the past 
few months many of us have 
wondered as to the future of the 
various electric industries. 

A year ago all of the electric 
utility interests were confronted 
with, to put it mildly, an exceed- 
ingly intricate problem. No mat- 
ter how efficient a utility man- 
ager may have been, he was 
handicapped by the fact that op- 
erating expenses were rapidly in- 
creasing and operating revenues 
were, at the very best, remaining 
constant. In, many cases the 
revenues were decreasing. 

The seriousness of this 
whole situation was recognized 
by that wizard of electric utility 
finance, Samuel Insull, president 
of the Commonwealth Edison 
Co., of Chicago. Through Mr. 
Insull’s efforts, the precarious 
position of the American elec- 
trical utilities was brought to 
the attention of Mr. McAdoo, 
then Secretary of the Treasury 
of the United States, and Mr. 
McAdoo, in turn, submitted the 
matter to President Wilson. As 
a result, measures were adopted 
which to some extent alleviated 
the difficulties which perplexed 
electric utility executives. 


INCREASED Costs oF UTILITY 
SUPPLIES AND OPERATING 
EXPENSES IN GENERAL. 


Few of the readers of this 
article are not familiar with the 
intricacies of the unusual prob- 
lems presented during the first 
few months of the year 1918. 
However, to review the situation 
briefly, it may be said that the 
cost of fuel had increased be- 
tween go and 150% during the 
several years previous to 1918 


while the cost of operating supplies and materials had 
increased between 35 and 700%. A further illustration 
of the extraordinary increase in material costs is given 


Twelve Articles on Central-Sta- 
tion Rates and Valuation. 
NDOUBTEDLY one of the most 


important problems confronting 
the electric utilities today is that of 
securing rates adequate to mect not 
Only the abnormal conditions which 
have prevailed during the war but also 
the exigencies of the present post-war 
readjustment program. 

It is this thought that has tnduced 
the editors of the ExvectricaL REVIEW 
to institute a “Rate and Valuation De- 
partment’—the function of which will 
be to supply general information on the 
subject of electrical utility rates and 
valuation to the managers of electrical 
utility properties. 

The scope of this department will be 
threefold: 

1, d serics of articles discussing in 
detail the subject of clectric utility 
rates dnd values. 

2. A discussion of current rate cases 
with a view to pointing out their pos- 
sible application to the readers of the 
REVIEW. 

3. A clearing house for questions 
which may occur to the readers of the 
department as to the administration of 
their own rate and valuation problems. 

We have retained Charles W. McKay, 
chief appraisal engineer of the Cooley 
& ` Marvin Co.—one of the leading 
engineering firms in this country en- 
gaged in utility work—to conduct this 
department. Mr. McKay has devoted 
many years to appraisal and rate in- 
vestigations involving vartous classes 
of utility properties. 

Mr. McKavw’'s work in conducting the 
Rate and Valuation Department wll be 
greatly facilitated through his connec- 
tion with the Cooley & Marwin Co. 
Harold A. Marvin, of this firm, has had 
extensive experience in problems in- 
volving the accounting and auditing of 
electric utility companies. These prob- 
lems are bound to be closely assoctated 
to that of valuation in the determina- 
tion of clectric utiléy rates. M. L. 
Cooley, the president of the company, 
is a lawyer and thoroughly conversant 
with the legal phase of business admin- 
tstration. Legal problems are inervit- 
ably interwoven with engineering and 
accounting problems in the proper de- 
termination of electrical utility rates. 


in Table I. This table was compiled by the New York 
Public Service Commission and has been taken from 
sworn evidence produced in the case heard before the 


Commission in the year 1917. 

Another problem which, dur- 
ing the war period, proved most 
embarrassing to the electric utili- 
ties was that of labor costs. 
Again, taxes on both industrial 
and electric utility interests were 
materially increased. These fac- 
tors all tended toward an addi- 
tional operating burden on the 
companies. 

To illustrate what the aver- 
age utility company was con- 
fronted with during the war 
period, the writer reproduces 
herewith an analysis (Table IT) 
showing the comparative results 
of operation of public utilities 
companies giving electric and 
gas service and also electric 
transportation service. This 
table covers the years 1914 to 
1917, inclusive. The figures 
speak for themselves. 

Now, fortunately, the war is 
over. Unfortunately, however. 
we who are interested in the 
electric utilities are still con- 
fronted with many of the war 
problems. There is one bogey 
which has been entirely removed 
and that is the question of gov- 
ernment control—possiblv su- 
perseded by government owner- 
ship—of the electric utilities. 
Our telephone and telegraph 
contemporaries are less for- 
tunate—their fate is still for a 
time in the hands of our worthy 
Postmaster-General. 

Now that we are settling 
down to a post-war condition. it 
behooves us to face every issue 
squarely; to consider most care- 
fully all of our present problems 
and the best possible means ot 
their solution. 

It is this thought that has 
prompted the editors of the 
ELECTRICAL Review to provide 
a Rate and Valuation Depan- 
ment designed to afford the 
readers expert opinion upon 


electric utility rate and valuation problems, gratis. 
The prime objects of this department are twofold: 
First, to afford (the, reader a-discussion of rate 
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problems as they come up from time to time. 

Second, to give him an adequate conception of the 
inseparably allied problem of valuation. Rates must 
nowadays always be predicated upon values. 

In the present series of articles, it is proposed to 
discuss the subject of electric utility values first and 
then the subject of electric utility rates. The reason 
for this order of presentation will be obvious when it 
is remembered that the price asked for any commodity 
must, of necessity, be based upon the cost of manu- 
facture of that commodity. 


ORIGIN AND EVoLUTION OF Prpic UtTiniry REGU- 
LATION. 


Many of us labor under the delusion that this 
Whole question of rates and values is a product of the 
2oth Century. It is interesting to note that our ances- 
tors, even as far back as the 13th century, had given 
some thought to the question of the regulation of 
prices charged for what were then considered neces- 
sary commodities. During the 13th century the Eng- 
lish government took upon itself the task of exercising 
a more or less rigorous supervision over what it con- 
sidered public necessities. 

Of course, at that time our present so-called public 
utilities were nonexistent. There were no telephones 
and no electric light or railway systems. The govern- 
ment therefore confined its activities to the regulation 
of the prices charged for such commodities as food- 
stuffs, tobacco and ale. This early form of govern- 
ment supervision lasted but a short time and the rea- 
sons underlying its inception and subsequent abandon- 
ment are most interesting. In the 13th century busi- 
ness, or “trade” as it was then called, was looked 
down upon by the more intellectual classes. The 
result was to relegate the dispensation of the com- 
modities heretofore named to a class of tradesmen 
who were, to say the least, unscrupulous—the Jewish 
element predominating. There was, therefore, little 
competition since there was a certain spirit of frater- 
nalism among the dealers in the aforenamed commodi- 
ties. Later, however, the “trade” gradually developed 
into “business” and the educated classes who had 
heretofore looked down upon commercial enterprise 
began to participate therein. Competition resulted. 

Hence. the monopoly instituted by the compara- 
tively small and unscrupulous trade classes of the 13th 
century called forth a certain amount of governmental 
supervision or regulation. 

Later, as the field broadened with the influx of the 
eclucated classes into the realm of commerce, com- 
petition became more keen, and the need of govern- 
mental supervision became more or less superfluous. 
However, there ts one branch of paternal regulation 
instituted by our British ancestors which may be re- 
garded as a progenitor of our modern public service 
commission form of control. During the 15th century 
an act of the English Parliament established a uniform 
tariff for boat hire on the River Thames in and about 
the city of London. This act stipulated that schedules 
of rates should be posted in public places. Further- 
more a committee, whose functions corresponded verv 
closely to the duties of our modern public service com- 
missions, was appointed by the mayor of London to 
act as a commission to settle all complaints. As a 
matter of fact, the committee was:composed of the 
aldermen of the city of London. 

Not long afterwards an act of Parliament pre- 
scribed a definite schedule of wagon freight tariffs. 
The authority for enforcing these tariffs was relegated 
to the county judicial authorities. 
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Perhaps the first forerunner of the modern public 
service commission in our own country was the board 
appointed by the colonial governors to supervise the 
prices charged for foodstuffs, liquors and tobacco. 
This board was established by laws enacted in the 
assemblies of a number of our original colonies. Later, 
several of the colonies enacted laws enforcing the 
adoption of “fair charges” for various classes of 
mechanical labor. 

It is most interesting to note that despite the carly 
regulatory measures, all attempt at governmental regu- 
lation was subsequently abandoned. This, as in the 
case of the early English regulatory attempts, was due 
to the fact that keen competition eliminated the neces- 
sity for governmental regulation. 

Many years later, however, scientific development 
evolved an entirely new class of essential commodities. 
The invention of the steam engine, the development of 
electrical energy, the invention of the telephone and 
countless other products of the inventive genius of the 
19th century gave rise to a group of industries which 
year by year have become more and more essential to 
our civic and economic growth. It is but natural that 
these industries should be subject to some form of 
federal, state or municipal control. We all realize this 
fact but possibly its significance may be more apparent 
with the aid of a simple illustration. 

A man may buy a pair of shoes ; if he does not like 
the shoes, he has the privilege of trading in some other 
store and buying some other make of shoes. How- 
ever, a man living in the suburbs of a town or city 
who is dissatisfied with the electric or, steam train 
service between that town and his place of business 
may not transfer his patronage to another line, at least 
without appreciable inconvenience. 

Take our own case as an illustration. We may 
have very definite and well founded ideas as to the 
operation and regulation of electric utility companies ; 
nevertheless, let the telephone company or the street 
railway company, upon whom we are dependent for 
service, transgress one iota upon what we consider to ' 
be our service rights and we are at once up in arms. 


DEVELOPMENT OF COMMISSIONS AND RATE REGU- 
LATION. 


Hence, it is but natural that all of these most 
essential factors to our 20th century civilization should 
be subjected to some form of regulation, and I think 
even those of us who have a grievance against the 
local public service commission will admit the justice 
of such a policy. Furthermore, a fair and just com- 
mission is just as beneficial to the electric utility inter- 
ests as it is to the public. Anv fair-minded commis- 
sion is predisposed to safeguard the interests of the 
utilities and in most states the laws which have been 
responsible for the establishing of such commissions 
are so constituted that they, the commissions. are in 
duty bound to give equal attention to the rights of 
both the utilities and the public. 

With the rise of the commission method of public 
utility control there came the need for adequate meth- 
ods of determining whether the utilities subject to 
commission jurisdiction were charging exorbitant 
rates or whether the frequent complaints on the part 
of the utilities that they were operating under inade- 
quate service rates were justifiable. Naturally the 
commissions were obliged to determine some method 
of gauging the reasonableness of electric utility rates. 
As in all other industries, a rate charged for a product 
must be largely dependent_upon two prime factors: 

First, the costeofomannfacture; 


Cd 
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Second, investment in plant. 
The problem of investigating operating 
TABLE I.—INCREASED COST OF MATERIALS. 
Per Cent of 


costs 


Nature of material Source of Period Increase 
or equipment. Information, Covered. in Cost. 
Motors and car equipm’t 65 
Air brakes ...........6. Rí 
Rotary converters ..... 50 
Transformers ........6.. 60 


Switehboards ......+.... TD 


Motor-generators ...... 55 
Turbogenerators .....-. 100 
Pig iron svave tases paws New York State 250 
Steel plate ............- Public Service 1914-1917 TOO 
COpper uriari es ed i Commission 120 
Steel castings ......... 90 
Steel forgings ......... 350 
Spelter .cudcded ben daeaxe 90) 
Brass eua aaee ea n ae Sw ae 190 
Crude rubber .......... 6 
NICH. 22:655.2 Gee ee ee oes 140 
Insulation material 50 to 150 
Fuel oil aceta.eestexie+es 60 to 65 
White oak ties ........ 22 
“opper trolley wire ... 74 
Motor equipment ...... , 37 
High-speed steel ...... 235 
Brass castings ........ “Electric Rail- 7} 80 
Gray iron castings way Service,” RSR 32 
Steel castings .......... Detroit. 50 
Sement 460402490446 0c ‘a 60 
Teather belting ........ 41 
(*ast-iron machinery ... 37 
Pig iron waceiwen we tesos 54 
Copper wire ..........- 180) 
Cast-iron pipe ......... 100 
Car forgings .........- 216 
Malleable castings 198 
Composition castings "United Rail- 71 17: 
Rar and sheet copper.. ways Bulletin,” } 1915-1917 147 
Drills snek eatis aieia see St. Louis. J 192 
Lead, pig and sheet .. . 127 
Tool steel ......... eee. 400 
Tie plates ........+.... 276 


proved comparatively simple, even to the pioneers in 
the field of public utility jurisdiction. The problem of 
determining investment was much more serious. 


DETERMINING INVESTMENT AND PLANT VALUE. 


Few of the members of the early public utility 
commissions were possessed of any knowledge of elec- 
tric utility values. The first thought that “suggested 
itself to these early commissions was that the bond 
and stock issues would reflect an accurate measure of 
the true worth of the properties under their jurisdic- 
tion. lt soon developed, however, that things were 
not always what they seemed. Companies were fre- 
quently overcapitahzed and in some cases undercapi- 
talized. The term “water stock” was much more 
prevalent in those days than it is now. 

Abandoning this method, however, of determining 
utility values, the commissions next turned their atten- 
tion to the investment as presented by the companies’ 
own records of value as shown byv the books. Here, 
again, the commissions were confronted with count- 
less difħculties. Book values were often found to be 
most misleading and rarely did they afford a true 
index of property values. One reason for this will be 
apparent when it is remembered that vears ago many 
electric utility companics followed the questionable 


TABLE I1.—COMPAR.A 
GAS SERVICE 


ELECTRICAL 


ATIVE RESULTS OF OPERATION OF PUBLIC UTILITY COMPANIES 
AND ELECTRIC TRANSPORTATION, 


REVIEW 


practice of charging to operating expenses many items 
which should have been charged to the capital ac- 
counts. In prosperous years companies would invest 
comparatively large amounts in new pole and wire 
plant and in new machinery and charge this invest- 
ment to operating expenses. Hence, when the com- 
missions came to investigate the books and records ot 
the company to determine the true worth of the fixed 
capital assets, they were confronted by a maze of mis- 
leading data and it would be well nigh impossible to 
determine the true investment in the capital accounts. 

Next in this evolutionary process came the thought 
that if one could but make an accurate and complete 
inventory of the physical assets of the plant and price 
out of this inventory by reference to the company s 
invoices, to show the actual original cost of the items 
which thev represented, the results would retlect an 
accurate index of the original investment. Here, 
again, the commissions were confronted with well 
nigh insurmountable difficultics. In many cases it was 
found that records of the original cost had been lost or 
destroyed by fire. Again, as in the case of an attempt 
to gauge the value of a property from the book values, 
it was found that many charges, which should have 
been made to the capital accounts, had in reality been 
made to the operating accounts. 

All this pioneer work in the field of utility valu- 
ation, while most instructive to the investigators, re- 
sulted in little or no progress toward the ultimate 
goal—-that of determining a fair value of the proper- 
ties under consideration. It served one purpose, how- 
ever—that of evolving the reproduction-cost theory 
which has since been used almost universally in the 
appraisement of utility properties. 

In this connection it is interesting to note that the 
Supreme Court of the United States, in a justly re- 
nowned case, handed down an opinion which was sub- 
stantially as follows: 

“There are three elements to be considered in the 
determination of the value of a utility property: these 
elements are: 

“1, Original cost where obtainable, 

“2. Reproduction cost, 

“3, Present value.” 

The significance of the words “where obtainable” 
which are used to qualify item No. I, original cox. 
will be apparent from the foregoing discussion of this 


phase of the subject. 


The reproduction-cost method is most ingemous 
and even its worst enemies admit that it is practically 
the only method of determining the fair value of the 
electric utility property where there is no clearcut. 
authentic record of original cost. 

The reproduction-cost method will be discussed in 
the ensuing installment of this series. 
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Electric Furnace and the Central- 
Station Industry 


Central Stations Are Awakening to Its Possibilities— 
Small as Well as Large Utilities Can Develop this Form 


of Load—Big Opportunity 


LECTRIC furnaces for melting steel are no 
E longer looked upon as pieces of apparatus that 

are being recommended by central stations be- 
cause they consume current. Instead, the electric fur- 
nace is looked upon as a piece of apparatus that has 
answered a need in the steel industry. The electric 
furnace has made rapid progress, not because it is ad- 
vantageous to the electrical industry but because it 
meets a want in the steel industry. It is, however, 
true that to the central station industry is due a large 
amount of credit for what it has done toward 
making the electric furnace commercially practical, for 
improving it and for supplying cheap and reliable 
power, without which the electric furnace would not 
have attained the importance that it has today. 

Every central station company is deeply interested 
in load building, and especially upon improving its 
load so that peak loads are made less conspicuous by 
the filling in of the valley in the load curve that occurs 
during the night and those hours when there is little 
demand for light or power. The electric furnace load 
accomplishes these things to an extent that has en- 
couraged central stations to look upon this form of 
load as a worthy one. Today there are approximately 


that Is Worth Developing 


300 electric furnaces employed for the production of 
steel, and of these the majority obtain their power 
from central station supply. Many more furnaces 
are to go into service shortly, and are now in varying | 
stages of erection. And the demand is not yet filled. 
It can be seen therefore that supplying electrical 
energy to these electric furnaces offers many possi- 
bilities, and opens up a big opportunity to the electric 
supply company. 


ELECTRIC FURNACE AND THE FOUNDRY. 


While some of these furnaces are installed in the 
large steel plants, by far the greater number are to be 
found operating in the steel foundries. That this is 
so is not only because there are more small and 
medium-size foundries than there are large steel plants, 
but for the reason that the steel foundry has found 
the electric furnace particularly well adapted to 
foundry application. This is, of course, to the ad- 
vantage of the central-station industry because the 
steel foundries that make castings from steel are to 
be found more widely and more generously scattered 
about the country than are the plants that make the 
steel from the iron ore. This, in turn, means that 
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View of Foundry of Standard Steel Co., Showing Electric Furnaces. 


SOO 


opportunity is offered to more central-stations to de- 
velop the electric furnace load than would be the case 
were the electric furnace installed only for the purpose 
of making steel from ore. 

The electric furnace for melting steel, almost 
invariably implies more than at first appears: at least 
that is the experience of most of those central stations 
that have cultivated and gone after the electric furnace 
load the most seriously. As has already been pointed 
out, the electric furnace has found its greatest demand 
among the steel foundries, which 1s where castings are 
made and scrap metal refined. Comparatively few 
foundries operate their own individual power plants 
where electric furnaces or even one furnace is em- 
ploved, because the energy consumption and peak 
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demand of the electric furnace is high, necessitating 
large capacity being available to take care of the 
sudden short circuits that take place during furnace 
operation. Foundries that had their own power plants 
up to the time of installing electric furnaces, shut 
them down or maintain them for stand-by service 
and go over to central-station supply. 

It may be taken as a truth, that when a foundry 
puts in an electric furnace, it also electrifies its foun- 
drv, if not immediately, very soon afterwards. Ít 
niust be so, because the foundry with the electric fur- 
nace has adopted modern methods, and no foundry is 
modern unless equipped with  electrically-operated 
cranes and hoists, motor-driven blowers, etc., while 
such refinements as electrical temperature measuring 
apparatus, molding machines, and electric welding 
equipment for building up faulty castings are rapidly 
finding a wider and wider employment. It is for these 
reasons that the company going after the electric steel 
furnace load finds it also increases its load usually 
called “power” load. 


ELECTRIC STEEL FURNACE CHARACTERISTICS. 


The operating characteristics of the electric fur- 
nace are those that tend to cause difficulties for the 
operating company. The usual characteristics of the 
electric furnace are such that half rated load is about 
the minimum that will occur, while momentary swings 
of current often reach 250% of full load rating. The 
widest variations in power occur during the melting 
down period, when the cold steel scrap and ingots melt 
and readjust themselves, causing short circuits one 
minute and light loads and even open circuits the 
next. Such current variation makes itself felt, and 
tends to create voltage regulating difficulties on other 
sections of a central station svstem unless the electric 
furnace load represents only a fraction of the total 
load carried by the system. 

In the past the electric furnace frequently pos- 
sessed a very low power-factor, around 50/7, because 
of the large amount of reactance and inductance of 
the conductors. However, at the present time, power- 
factors in the neighborhood of 90% are commercially 
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obtainable, very largely due to the fact that the two- 
and three-phase furnace using a short arc are replac- 
ing the single-phase type employing a long arc. Apart 
from the fact that power-factors are now higher than 
used to be the case, central stations can feel satisfac- 
tion that the two- and three-phase furnaces are replac- 
ing the single-phase type, because the severe unbalance 
that was caused by the single-phase furnace upon a 
three-phase system no longer exists, thus eliminating 
the chief objection to the furnace load. and doing 
away with the necessity of installing phase balancers 
and similar apparatus that added to the cost and com- 
plication of service. 

The fact that quite high power-factors and bal- 
anced phases may be obtained, does much to do away 


Monthly Avge. rate, Max. 
consumption, Load- cents demand, 

Furnaces, kw.-hr. factor %. per kw.-hr. kw. 
1 1-ton 6 to 700,000 40-50 1 2800 
1 wv-ton 
1 3-ton 
1 1%%-ton 
2 7-ton 1,000,000 43 Little less than le 3852 
1 l-ton . Just installed 
1 1-ton 
1 3-ton Just installed 
1 3-ton 

2-ton Just installed 
2 1%-ton 350.000 
2 12-ton 29 1.16 1759 


with thesdeterrents that may have tended to cause the 
smaller central stations to feel that they could not 
advantageously encourage the electric furnace to come 
to their lines. At the same time, the smaller utilities 
must bear in mind the fact that the electric furnace 
load is a rapidly and widely fluctuating load, very 
similar in effect to temporary short circuits at times. 


ELECTRIC FURNACE POWER RATES. 


Steel foundries are so widely scattered and are 
so numerous that many central stations have the op- 
portunity to go after the electric furnace. The first 
thing necessary in doing this is to determine what 
such a load implies and how it will affect the system. 
The second thing is what will such a load represent. 
as a load builder, as a producer of revenue. 

It is a simple matter to determine, and quite closely. 
what will be the effect of the electric furnace upon 
the central station system, because the installations are 
many and performance of the furnace can be quite 
closely predetermined. On the other hand, it is not 
so simple a matter to foretell what revenue will be 
derived, the kilowatt-hours consumed, or the load- 
factor; yet it is upon these things that energy rates 
should be based. And the cost of power is the all- 
important thing from the viewpoint of the furnace 
operator or the foundryman. 

One of the companies that has done much to de- 
velop the electric furnace load is the Commonwealth 
Edison Co. Today this company has eight furnaces 
in operateon while three years ago they had only two 
or three. The table shown above indicates to 
some extent what this load represents as re- 
gards monthly energy consumption, load-factor and 
maximum demand. In studving this table it should 
be borne in mind that many of these, probably all of 
them, have been engaged upon war work. On the 
other hand, the growth such as that of the Electric 
steel Co. where the furnaces installed have increased 
from one I-ton unit to a 2-ton and lastly to a 3-ton. 
indicates that the electric furnace for the steel foun- 
dry is a commercial suecess andfits owners are op- 
timistic. 


May 17, 1919. 


Electric power rates usually include a charge based 
upon maximum demand as measured over a definite 
period; and a charge for the kilowatt-hours con- 
sumed during a definite period, usually one month. 
The first of these charges takes care of the generating 
and transmission equipment actually required for the 
load, and its fixed and maintenance costs, the second 
for the fuel, labor, line loss and incidentals necessary 
for furnishing the power. The energy rate for the 
electric furnace must be low, otherwise the furnace 
will not only be not encouraged but discouraged. The 
central station can afford to give a low energy rate, 
preferably a shding scale so that the greater the 
energy consumption the lower the cost per kilowatt- 
hour. When this is done the foundry is encouraged 
to operate a high load-factor, which may mean twenty- 
four hour operation instead of nine or twelve hours, 
thereby helping to fill in the valley of the load curve 
during the night. 

Where 24-hour operation is not possible, there are 
often advantages in keeping the furnaces heated up, 
although not actively engaged in making steel. By 
cutting down the energy input to the furnace to about 
10% of normal, high temperatures are maintained and 
the furnace is ready to start melting when the working 
day starts, the kilowatt-hours per melt are reduced, 
refractories have longer life and the additional energy 
used tends to create more favorable rate. 

It is during the last two or even three years that 
the electric furnace has accomplished most, the war 
creating the great incentive for installing electric fur- 
naces. As war work was abnormal, it follows that 
most of fhe data obtained on electric furnace oper- 
ation, energy consumption, load-factor, etc., may not 
represent conditions as they will be from now on. 
While the central stations serving electric furnace do 
know the load-factors of these installations during the 
war, they do not know to what extent these load- 


Electric Furnaces Installed in Lumen Bearing Co.’s Plant. 


factors will continue to be the same. Electric furnace 
may replace other types to some extent, thus main- 
taining load-factors and kilowatt-hour consumption 
with a smaller total production of steel or not. To 
what extent this happens is dependent upon the 
aggressiveness with which central stations cultivate 
the electric furnace load. Under these circumstances 
it can be realized that the central-station companies 
are hardly justified in making long-time power con- 
tracts since the cost of fuel, the cost of labor and fur- 
nace demand may change electric furnaces where the 
cost per kilowatt-hour decreases as consumption in- 
creases power rates, which is what some of the largest 
central stations are doing today, the matter of load- 
factor, etc., are taken care of without hardship to 
either foundry or utility. 
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For the electric furnace to make rapid headway, 
electricity supply must be cheap. And it must be reli- 
able. Under conditions encountered by the large major- 
ity of steel and brass foundries, central-station service 
is cheaper than service derived from the isolated plant. 
Moreover, it is more reliable. While cheap power 
is necessary, experience has shown that steam power 
is well able to compete with water power; in fact, 
the companies having the largest electric furnace loads 
are steam power-systems entirely, a situation explained 
by the fact that water power is not always located 
favorably to industrial centers. 


CONCLUSION. 


The electric furnace possesses such vast oppor- 
tunities for the central station industry as a whole 
that it would seem no opportunity for cultivating this 
form of load should be missed. However, this does 
not mean that any central station can go blindly into 
the business of supplying electric furnaces promis- 
cuously. The problem is a specialized one, and those 
companies that have done most in developing the elec- 
tric furnace load, and to make this load a success, 
appear to be doing most toward placing this load upon 
a standardized basis. Every central station wants to 
increase the kilowatt-hours sold and thus increase its 
revenue. It wants to improve its load-factor and 
thereby utilize its equipment as many hours as pos- 
sible. The policy today is to sell large quantities of 
a product at a small individual profit rather than small 
quantities at a large profit. Applied to the electric 
furnace this means that there should be a large con- 
sumption of kilowatt-hours at a low cost per kilo- 
watt-hour. 

In taking on the electric furnace, success depends 
upon recognizing several pertinent facts. The load is 
a fluctuating one with extreme current surges. Cen- 
tral station capacity must be sufficient to take care of 
these without service interruptions, and without inter- 
fering with other customers. The service must be 
reliable and the rate low. To what extent many of 
these are accomplished depends upon the central sta- 
tion, the care and thoroughness with which the load 
is canvassed, and the installation made. While it is 
vitally important for every central-station company 
concerned that each electric furnace installation upon 
its lines be laid out upon sound engineering principles 
and that it prove successful, it' is also a matter of 
concern to the entire central-station industry since 
every success means more success while every failure 
tends to set back somewhat the electric furnace some- 
where. 

That the electric furnace need not be confined to 
the lines of the largest companies is a fact worth 
emphasizing. On the other hand, the smaller com- 
pany must necessarily give such matters as ratio of 
furnace demands to system capacity, power-factor, 
voltage regulation and reliability, more weighty 
thought than the larger company where such problems 
take care of themselves to a certain degree. It is 
hoped that what has been said here will prepare the 
power engineer and central-station companies for the 
report and discussion on electric furnaces that will un- 
doubtedly be presented at the N. E. L. A. Convention 
next week. Only a very general survey of the electric 
furnace and the central-station industry has been 
made. But this when read will serve, perhaps, to give 
a better understanding of the problem as it appears 
to be today. With this accomplished, those attending 
the Convention or reading its reports will be in a more 
receptive mood to give the report,on electric furnaces 
the thought,and weight it will undoubtedly deserve. 
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Campaign for Improving Factory 
Lighting 


Marked Progress in Industrial Lighting During the War— 
Why It Can and Should Be Further Stimulated —Why the 
Central Stations Should Actively Participate in Campaign 


IGHTING curtailment as invoked during the 
recent war had as its results, from the public 
standpoint, decided psychological effect and 

less important fuel saving, while from the standpoint 
of the hghting industry it checked development in 
every important branch of the lighting business ex- 
cept that of industrial lighting. The latter, instead of 
suffering, actually made considerable progress, to the 
great benefit of the nation, the manufacturers, the 
factory workers, the producers of lighting equipment 
and the central stations. It is the aim of this article 
to show that great good will come to all these inter- 
ests by actively stimulating further progress in factory 
lighting betterment and that the central stations may 
well take a leading part in this effort. 


RECENT DEVELOPMENTS IN FACTORY LIGHTING. 


Urgent need for shipping and for military and 
naval supplies was the chief reason for the radical 
improvements in lighting that were effected in so 
many plants that were directly or indirectly concerned 
with their production. Scarcity of and high cost of 
labor was a contributing factor. Plant managers in 
the war industries realized that no time could be 
wasted and that existing or additional facilities must 


be utilized to the utmost. The installation of modern 
electric lighting systems eliminated the loss of produc- 
tion due to cloudiness and storms, it permitted over- 
time work and made operation with two or three 
shifts not only possible but practical. Many plants 
operated continuously 24 hours a day and found that 
the production during the night hours was sub- 
stantially equal to that by day. ` 
The war therefore furnished a most effective dem- 
onstration of the value of scientific factory lighting. 
Improved general efhciency was observed among the 
workmen, spoilage and accidents were reduced and 
the general morale of the organization was raised so 
that the combined result was a marked increase in 
production in spite òf depleted and diluted forces. 
Continuous operation with several shifts in many 
cases trebled the output from existing plants with 
practically no additional investment; at a time when. 
capital, building materials and machinery were diff- 
cult to secure this intensified utilization of plants 
proved a great boon to industry that would have been 
entirely unobtainable without effective lighting. 
Aiding in the improvement of factory lighting 
were important developments in the design of reflec- 
tors, especially of the porcelain-enamelel steel type. 
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General Lighting of Sewing Tables in Knitting Mill—A Cheerful ly Lighted Room Like This Stimulates Alertness and Increases 
Production. 
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Several new types were produced and a standardized 
type of dome-shaped reflectors was developed. At 
the same time there were produced new types of dif- 
fusing or glare-eliminating auxiliaries, such as opal 
glass caps and bands and opaque silver caps that serve 
to diffuse or cut off entirely the direct light from the 
briliant filament. As a fuel-conservation measure, 
the use of carbon-filament lamps was greatly restricted 
and both these and many obsolete arc lamps were re- 
placed by the much more efficient Mazda lamps. 

The value of good factory lighting and the dangers 
of inferior lighting have, moreover, come to be recog- 
nized by governmental authorities. During the last 
few years much progress has been made in the draft- 
ing and adoption of industrial lighting codes. In four 
states—Wisconsin, Pennsylvania, New Jersey and 
New York—such codes are being enforced, and in at 
least four other states they are being drafted or are 
practically ready to be put into effect. In all cases 
these codes lay down minimum intensity requirements 
and make other stipulations to insure that factory 
lighting be at least not dangerous to the safety of 
employes or injurious to their eyesight. These codes 
are most effective in directing definite attention to the 
subject and, while they do not ensure that a high- 
intensity, modern, productive lighting system will in 
all cases be installed, at least they ‘are the doom of 
the old gloomy shops and serve also to make it easier 
for the lighting salesman to present his case. 


Way DEVELOPMENT OF Facrory LIGHTING SHOULD 
Be PusHED FURTHER. 


From the foregoing hasty review of what took 
place in the last few years, it is evident that better- 
ment of factory lighting received a decided impetus. 
It is firmly believed that the momentum which has 
been achieved should not be allowed to slacken, rather 
the opposite. Improvement should be accelerated and 
modern industrial lighting ideas introduced in indus- 
tries and plants where they have not yet made head- 
way. Conditions are, or in a few months will be. 
favorable to focusing interest on this subject. Manu- 
facturers are already in large numbers aroused to the 
importance of considering factory lighting and many 
are keen for further developments, having become 
completely “sold” on the advantages to be derived 
therefrom. The governments of the industrial states 
are waking up to taking an active interest in factorv 
lighting betterment. The lighting equipment for 
effecting this betterment was never so completely and 
highly developed. Definite information and conclusive 


data on the value and cost of providing good lighting 


are available as never before. 

Moreover, in the opinion of well informed business 
mien, conditions are becoming ripe for an intense 
revival of general business and a period of unexcelled 
prosperity. The indecision due to the belief that high 
prices would suddenly come tumbling down with the 
signing of peace is giving way to the conviction that 
the period of high prices is here for a prolonged stay. 
Consequently buying is being generally and liberally 
resumed. During the last few months building has 
been revived in many sections of the country, espe- 
cially as to dwellings. 

As to the future, the prospects are very bright. 
Crops are reported to be in splendid condition and 
the prosperity of the farmer ts likely to continue and 
help that of the nation. Our foreign trade is steadily 


growing and doubtless will make further gains because | 


we are better fitted to supply the world’s needs than 
any other country. These facts and the gradual loos- 
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ening of the purse strings of the average citizen are 
bound to create enormous demands on all manufac- 
turers who, as a rule, have been carrying low stocks 
of finished goods. If this analysis of the situation 1s 
not merely visionary, we should expect by the early 
tall, if not earlier, to see a revival of manufacturing 
activity that should excell that witnessed up to the 
signing of the armistice. The cry for intensified pro- 
duction may theretore again be heard. Keener com- 
petition than ever will require every effort to raise 
manufacturing efhciency to the highest possible point. 

At about the same time the davs will steadily 
shorten and near the close of October the extra hour 
obtained through “daylight saving” will suddenly dis- 
appear. Consequently, the need for the best possible 
factory lighting will be urgently felt and conditions 
for securing favorable and prompt consideration of 
lighting betterment should be almost ideal. To fail 
to push this lighting development under these circum- 
stances would manifestly be outright neglect of most 
favorable opportunities. 


Wuy CENTRAL STATIONS SHOULD TAKE ACTIVE PART 
IN CAMPAIGN. 


That these opportunities will not be neglected is 
quite certain, for the manufacturers of lamps and 
lighting equipment at least will keep pushing ahead 
in their efforts to modernize the lighting of all manu- 
facturing plants. Electrical jobbers and contractors 
will also participate to a greater or less extent and 
there 1s no reason why the central stations should not 
do so. In fact, there are reasons why they should 
take a leading part. 

Industrial load, both power and lighting, is steadily 
swinging over to central-station service. The power 
and lighting companies are logically, therefore, more 
continuously benefited by the factory lighting load 
than are the lighting equipment manufacturers, deal- 
ers or installers. This is recognized by some of the 
most progressive central-station companies, who have 
spared no pains or expense to secure data and dem- 


` onstrations on the productive value of modern light- 


ing. Especially noteworthy in this line is the series of 
tests conducted by the Commonwealth Edison Co., 
of Chicago, and reported in the ELECTRICAL REVIEW 
of March 22, 1919. Significant also is the fact that 
W. A. Durgin, of this wide-awake central-station or- 
ganization, will give a verv effective demonstration 
of productive factory lighting at the Atlantic City 
convention of the National Electric Light Association 
next week, which should awaken other central-station 
executives to the possibilities in this line. 

The central stations should take a leading part also 
because by doing so a better lighting svstem will be 
secured than if left exclusively to some of ‘the other 
electrical interests. Experience has shown that exces- 
sive competition between some of these leads to laying 
out a system that can be installed at the lowest initial 
cost in order to get the contract or make the sale, 
but that this does not always mean the best designed 
or most effective lighting system. The central station, 
on the other hand. can afford to design a system in- 
corporating the best illuminating engineering practice 
because its resources usually are extensive and it can 
engage proper engineering talent. 

Active participation, if not actual leadership, in 
the campaign for further improvement of factory 
lighting may well be expected of the central stations ` 
in industrial communities. The industries need more 
and better lght—the lighting companies can and 
should furnish it. 
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The Problem of Financing Public 


Utility Companies 


Public More Interested in Utility Stocks Than Is Gen- 
erally Realized— Maintenance of Credit—Other Factors 


HE problems which 
now exist in con- 
nection with public 

utility financing are not 
only puzzling to corpora- 
tion managers and to 
bankers but are serious 
from the standpoint of 
the public who want good 
service, and who are in- 
terested to a much great- 
er extent than is gener- 
ally realized in the stocks 
and bonds of public util- 
ity companies. It will 
probably surprise many 
people to know that many 
bond issues of public 
utilities are distributed in 
average holdings of less 
than $5000, and that 


By CHESTER COREY 


Vice President, Harris Trust and Savings Bank, Chicago. 


N spite of the emphasis which has been laid 

upon the quality of service, the value of the 
public’s good will, and kindred matters, proper 
financing, which means the maintaining of a sub- 
stantial credit and the payment of a fair return 
on the capital invested still remains the most 
important factor to be considered in the opera- 
tion of public utility companies. And this phase 
of operating 1s lent added significance by the 
recently adopted policy of many companies to 
make stockholders of their consumers. In this 
article, the vice-president of the Harris Trust 
and Savings Bank of Chicago explains very 
clearly the essential features and the more com- 
mon dificulties which are encountered in this 
work. While many of the problems in this con- 
nection are as yet unsolved those companies hav- 
ing a frm financial framework should not have 
any difhculty in securing substantial support of 


the cost of giving the 
service, including a fair 
return on investments. 
Even if public utilities 
are to be owned and op- 
erated by the Govern- 
ment or by municipali- 
ties, the cost of giving 
service, including a fair 
return on investment can- 
not be evaded, and must 
be met by the rates 
charged for service or by 
taxation. 

If a man believes that 
in the city in which he 
lives the municipal ad- 
ministration of city f- 
nances, the maintenance 
and cleaning of streets. 
the control of criminals 


: this nature. 
there is an average of ap- 


proximately 250 holders 
for each $1,000,000 issue 
of bonds. 

A public utility cannot give good service to its 
present customers, service cannot be extended to new 
customers, and investments heretofore made cannot 
be protected against unnecessary depreciation unless 
the utility can maintain its credit or restore it in case 
it has been injured or destroyed. 

The credit of a company is usually dependent upon 
the relation of the amount of its earnings available 
for the payment of fixed charges and the amount of 
such charges, and while a more favorable condition is 
always to be desired and is sometimes necessary, a 
company must earn at least one and one-half times its 
fixed charges or its credit position is likely to be un- 
satisfactory. 

If a company is without good credit an analysis 
may disclose that its poor earnings statement 1s the 
result of giving service at less than cost, or with too 
small a margin of profit to support a reasonable and 
proper capitalization. In such a case relief should 
come from the people who use the service, who should 
be willing or who should be required to pay for the 
cost of the service, plus a reasonable profit. 

Plants have been built to give service in territories 
which because of lack of population could not support 
the investment, and sometimes faulty capitalization, 
especially over-bonding, 1s responsible for lack of 
credit. In such instances reductions in fixed charges 
are necessary. 

There should be an educational campaign on the 
fundamental that good service can only be obtained 
from privately owned corporations by the payment of 
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and other unfortunates, 
and other city activities 
are all administered with 
efficiency and economy, that man has a logical reason 
for believing in municipal ownership. Most of us 
believe in private ownership under Government regu- 
lation, and believe that the best results, as regards 
quality of service and the price charged for the service. 
can be obtained in this way. | 

There is a great opportunity for discussion as to 
whether the cost of service as regards a street railway 
should properly include paving, street sprinkling. 
snow removal, and interest on such unusual structures 
as sub-ways and tunnels. That is, should the car 
rider pay for these wholly or in part, or should thev 
be paid for by the community as a whole, on the 
theory that manufacturers, merchants, owners of real 
estate and business men generally are interested in the 
maintenance of rapid transit facilities and therefore 
should pay some part of the cost of maintaining these 
facilities even though as individuals they may not be 
dependent upon the street cars for transportation. 

On the other side, should a car rider pay some 
part or all of his taxes by paying a sufficient fare to 
help pay for the construction and maintenance of 
“streets,” surface, overhead and underground? Aside 
from any academic discussion the welfare of a city 
depends to a considerable extent on good local trans- 
portation which cannot be furnished unless the cost of 
service is met in full in some way. 

A public service corporation should be able to raise 
money for extensions and additions by sales of both 
stock and bonds, and in actual practice stock cannot 
be sold unless a reasonable amount of surplus earnings 
are also available for capital expenditures. 


Mav 17, 1919, 

A company which over a period of vears is only 
able to raise money for capital expenditures by the 
sale of interest bearing obligations is in an unsafe 
position unless surplus earnings of considerable 
amount are being devoted to capital expenditures 
against which no bonds are issued. In that case the 


margins of property above debt and of net earnings - 


over interest charges are continually increasing, with 
the result that dividends on stock can eventually be 
commenced or increased, with such reasonable expec- 
tation of continuance that the stock of the company 
becomes marketable at a commercial price. 

The investing public is in some cases hesitating to 
put its monev into public utilities but nevertheless 
many companies have received and are continuing to 
receive fair treatment from rate regulating bodies, 
and, if their financial framework is not structurally 
weak, these companies will have little difficulty in 
_ financing their necessary requirements. 

If in a given case a company is without credit a 
frank statement should be made that the bankers of 
the company refuse to make further loans, and for 
that reason good service cannot be given and exten- 
sions cannot be made unless credit is restored by sat- 
isfactory assurances that investments will be protected. 


ELECTRIC SMELTING POSSIBILITIES IN 
BRITISH COLUMBIA. 


Recent Survey Shows Establishment of Smelting Plant 
Depends Upon Electric Power Supply. 


The future possibilities ot the electric smelting 
of iron ore on the Canadian Pacific coast is described 
in a comprehensive report on this subject recently 
submitted by Dr. Arthur Stansfield, professor of 
metallurgy at McGill university, to the Government of 
British Columbia. In his report Dr. Stansheld lays 
down the following essential conditions for the smelt- 
ine of iron on a commercial scale: (1) A supply of 
high grade ores at a reasonable price; (2) An ample 
supply of cheap electric power; (3) A supply of char- 
coal or other fuel at a+ moderate price? (4) Labor 
rates that are not excessive: (5) A suitable location 
for the smelter; (6) A sufficient market for the re- 
sultant iron at a rather high price. 

With regard to the plentifulness of ores it is 
found that British Columbia has adequate supplies 
of iron of reasonable richness and purity at easily 
accessible points. These ores are magnetite, which 
are not suitable for reduction in the ordinary blast 
furnaces, unless admixed with other ores, but quite 
suitable for electric treatment. The ore is not of a 
very high grade, but runs between 50 and 556%, and 
is free of phosphorus, copper and titanium and the 
proportion of sulphur may be kept as low as .o1%. It 
can be delivered at the smelter from $3.96 to $4.10 
a ton. This would render the smelting of ores rather 
higher than by the Swedish process in Sweden, a 
condition which might be offset by magnetic concen- 
tration. 

Regarding the electric power supply, Doctor Stans- 
field estimates that from 8000 to gooo-hp-yr. will be 
necessary for the production of 50 tons of iron dailv 
for a year. Early in the investigation it was esti- 
mated by the British Columbia Railway Co., that this 
power could be delivered for $15 per hp-yr. which 
would mean that the cost of power per ton of pig iron 
would be from $6 to $7.50. This estimate was later 
raised to $27.80 per hp-yr. which would increase the 
cost of power to $11 to $14 per ton. However, com- 
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petent electrical engineers have assured the industry 
that a supply of continuous electric power can be se- 
cured for a cost not greater than $10 per hp-yr. which 
would reduce the cost per ton to from $4 to $5.33. 
Other essential items such as the supply of fuel and 
labor present some difficulties under present condi- 
tions but these might easily be overcome. 

The prevailing market price for iron in this dis- 
trict would warrant the establishment of an electric 
smelting plant for local consumption if the electric 
power could be secured for $15 per hp-vr. and these 
prices are not likely to be reduced during the next 
few years which would provide an ample margin for 
beginning operations. The report concludes that the 
ultimate success of the industry would depend upon 
the production of special qualities of iron and steel 
as it would be unable to compete with the blast fur- 
nace in the production of the ordinary grades of pig 
iron. This conclusion, however, is immediately modi- 
fied by the remark which follows: “If, however, the 
new process for the reduction of iron ores is found 
to be satisfactory, it should produce a decided im- 
provement in the commercial status of electric smelt- 
ing.” This new process alluded to is the crushing 
of the iron ore into a coarse powder to be then sub- 
jected to magnetic concentration for the removal of 
the gangue rock, producing a metallic iron from grain 
iron at low temperatures, which iron is readily and 
cheaply convertible directly into iron or billet steel. 


SOCIETY FOR ELECTRICAL DEVELOP- 
MENT URGES CLOSER CO-OPERATION. 


Interesting Booklet Describing Work of Society Being 
Sent Out. 


The Society for Electrical Development, 29 West 
39th street, New York City, is sending out a very 
interesting booklet entitled “What Licked the Kaiser,” 
which clearly describes the value of co-operation as 
demonstrated by the outcome of the war. The article 
also points out the need for continuing and increasing 
the co-operative methods, which were adopted during 
war, in the reconstruction and future activities of the 
electrical industry and explains the work and aims of 
the Society in this respect. 

The Society is an organization built to accomplish 
for the entire industry work which no individual or 
interest could afford as a practical proposition to do 
alone. This work consists of research, popular educa- 
tion through standard magazines and newspapers. 
industrial and business education, through trade and 
technical publications, the development of harmonious 
and profitable relations between the various branches 
of the industry and between this and other industries, 
the issuing of various publications and data and the 
organization and = stimulation of nation-wide cam- 
paigns. 

The Society's success in this work in the past is 
truly remarkable. “Electrical Prosperity Week” in 
1915 and “America’s Electrical Week” in 1916 are 
perhaps the most prominent campaigns which have 
been promoted and conducted by the Society. By 

However, in order to do its work properly the 
Society must have the co-operation of the entire in- 
dustry. For this reason every firm should become a 
member of the Society immediately and they are 
especially urged to become active members, for in this 
way they themselves can receive much greater benefits 
from the Society and in_turmbe of>greater assistance 
to the Society. 
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The Central-Station Rate Situation 


While Income of Utilities Has Not Been Propor- 
tional to Increasing Costs, Hope Is Seen in the Broad- 
ening Market for Service—Interconnection a Factor 


By A. C. KING 


Consulting Engineer and Rate Expert. ° 


OR several years previous to 19106 the universal 

tendency of electric rates was downward. This 

Was to a great extent true of all utility rates on 
account of the widespread movement for state regula- 
tion, but was especially noticeable-in electric rates. 
Operators of electric utilities were the first to realize 
the possibilities of great development by making low 
rates for large consumers, the accomplishment of 
which was greatly aided by the rapid and fundamental 
improvements in the art of power production, trans- 
mission and distribution on a large scale accompanied 
by lower investment and operating costs. The result- 
ing advantages were not wholly confined to the utili- 
ties and its large consumers but was shared to some 
extent by all consumers. 

The beginning of the war in 1914 had little effect 
on these conditions except that plans for many large 
extension projects were curtailed as a matter of con- 
servation, which subsequently proved rather unfor- 
tunate, as they had to be carried out later at much 
greater cost. Early in 1917 the effect of rising prices 
began to be verv noticeably reflected in the operating 
expenses of the utilities, although advancing costs of 
materials and apparatus had previously resulted in 
curtailment of improvements and extensions. 

Great advances in the cost of fuel during the latter 
part of 1916 and 1917 while seriously effecting the 
electric companies was even more burdensome to the 
gas utilities, whose fuel expense is relatively greater. 
Increases in labor also became a factor to be reckoned 
with. This item had a much more serious effect on 
the street railways on account of the relatively large 
labor expense. large electric utilities suffered com- 
paratively little from this cause but it added another 
difficult problem for those operating generating plants 
in small communities. 

At this juncture the great economic advantage of 
operation of smaller plants on a unified system with 
power stations advantageously located and with inter- 
connecting transmission lines became so apparent that 
the many plans were projected to effect such com- 
binations. Difficulty of financing greatly restricted 
the accomplishment of these projects though some of 
the more urgent were carried out through the aid of 
governmental agencies. 

Not 

It is almost needless to state that the income of 
the companies did not keep pace with the increasing 
expenses. Those located in the centers of war activi- 
ties experienced great demands for power, requiring 
in many cases greatly increased facilities which could 
be provided only at relatively enormous cost of con- 
struction as well as financing, and the situation was 
further complicated by the fact that much of the in- 
creased demand was of a temporary nature. Some 
central stations were compelled to operate their old 
equipment to a point where it was actually breaking 


INCOME PROPORTIONAL TO INCREASED Costs. 


down and it could be kept in service only at great ex- 
pense. On the other hand, many of the smaller com- 
panies in rural sections experienced an actual loss in 
output due to temporary decrease in popylation. The 
introduction of the daylight-saving plan also very 
noticeably reduced the income of these companies. 
The continually decreasing quality and efficiency of 
all commodities including labor was a further source 
of expense and an increasing burden upon the shoul- 
ders of the management. 

The result of these conditions was, of course. a 
progressive increase in the total expenses and it be- 
came necessary to employ various means to partially 
offset the continual decline in net revenues. In order 
to distribute the burden of increased costs of pro- 
ducing energy as equitably as possible and to mini- 
mize complications, rates to large consumers were 
adjusted first. A common expedient was the addition 
of a surcharge per kilowatt-hour varying in certain 
ratio with the price of coal and in some instances the 
quality of the coal was also made a determining factor. 
Many of the larger companies serving war-active ter- 
ritories were able to get along with the aid of these 
expedients. Others not so fortunately situated found 
it necessary to put into effect general increases which 
were in some cases in the nature of a percentage sur- 
charge. 

The accompanying diagram shows the relation of 
monthly income and expense per kilowatt-hour from 
1916 to date for a small company operating in a rural 
community where there were no war activities. Asa 
portion of its energy is obtained from water power. 
its situation is probably better than the average. It 
will be noted that the trend of the expense line is gen- 
erally upward even now, and further that the rate 
increase was effective in reducing the sales to some 
extent. 


Pupric SENTIMENT Not UNFAVORABLE TO INCREASES. 


Public sentiment in general was not unfavorable to 
necessary rate increases and in some instances it was 
recorded as openly advocating a raise. The utility 
commissions properly took the position that the condi- 
tions were temporarily abnormal and granted tempo- 
rary increases generally for a 6 or 12 months’ period. 
The urgent necessity of relief as well as the multitude 
of cases demanding attention made it impossible for 
each case to receive the detailed investigation ordi- 
narily conducted. In comparatively few cases was it 
deemed necessary to go deeply into the question of 
valuation. Valuations used in previous proceedings 
were used where available, supplemented by additions 
taken at their actual cost. THe values thus found 
were, of course, much lower than the reproduction 
new, less depreciation values as of the present time. 
The usual five-vear average values are also consider- 
able above the pre-war,or so-called “Normal Values” 
and were generally prejected) by‘ the commissions for 
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that reason. In a few cases, average prices over a 
ten-year period were used. 

Generally speaking, where inventories of the prop- 
erty were not available, approximations were resorted 
to, and as the rates based thereon were of a tempo- 
rary nature, no great injustice thereby resulted either 
to the utility or to the public. In general, the trend 
‘of rate-making value found is in line with the state- 
ment of one commission, viz.: “A public service com- 
pany has no ground for complaint if, in a valuation 
for rate-making, average unit prices prior to the war 
are adopted and such war-time costs as were actually 
incurred are allowed in the appraisal.” Such treat- 
ment of the situation has resulted in no great injustice 
to anvone concerned. As a consequence, the rate in- 
creases granted practically offset the increased ex- 
penses and put the companies approximately in as 
good condition as they were before the abnormal 
increases in operating costs took place. 

It has, however, been held in at least one case that 
a prosperous utility was not entitled to a rate increase 
on a showing of increased expenses only. The trend 
ef all ndings has generally been that the utility 
should bear some of the war burdén. While this policy 
may be equitable. it has sometimes resulted in embar- 
rassment to the company when additional financing is 
required. The frequent renewal of temporary rates 
has been found to be a matter of considerable trouble 
and expense to the companies as well as burdensome 
to the commissions and should be eliminated as soon 
as possible. 
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The experience of the companies who increased 
rates has generally been that some actual loss of busi- 
ness has resulted, as would naturally be expected. In 
some instances, this loss, together with additional in- 
creases in expenses compelled the company to obtain 
further rate increases. The resulting situation became 
so serious, particularly in some very small companies, 
that they still could not operate under increased rates 
without loss and in at least one instance the company 
was permitted to abandon operation within six months 
unless taken over by the municipality and the deticit 
thus made good out of taxation. In this case it was 
found that a rate of 30 cents per kilowatt-hour would 
be required to meet operating expenses. It might be 
remarked in passing that this was not a part of a sys- 
tem under unihed operation. Similar and more nu- 
merous cases existed of utilities other than electric 
companies. 3 


Urinitry MARKET BROADENING. 


Although the situation of the utilities is not as 
satisfactory as in pre-war times the outlook for the 
industry today is far from pessimistic. Some material 
costs have decreased, and while labor shows no tend- 
ency to cheapen, the market is broadening. Slight 
improvement has been reflected in operating cost but 
it will naturally lag behind the commodity market as 
large stocks of coal and other supplies are yet on hand 
which were purchased or contracted far above the 
present market and these must be used up before the 
effect of the lower prices can be seen. 
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Relation of Monthly income and Expense per Kilowatt-Hour for Small Company. 
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Industrial Trucks and Tractors 


NE of the papers to be presented at the National 
O Electric Light convention will point out the 

opportunities for central stations in the indus- 
trial electric truck and tractor field. An article in 
this issue also deals with the subject in a comprehen- 
sive manner. 

A tremendous amount of profitable business can 
be secured by the introduction of industrial haulage 
equipment in our factories. Manufacturers of trucks 
and tractors, storage batteries and charging equipment 
are ready to co-operate with central stations. Now is 
the time to give serious consideration to this subject. 


The “Own Your Home” Movement 

WN YOUR HOME campaigns are being vigor- 
O ously promoted in all sections of the country by 

the National Lumber Manufacturers’ Associa- 
tion with which are affliated nearly all prominent 
lumbermen’s organizations. In connection with these 
campaigns these associations are doing considerable 
display advertising and are distributing attractive 
pamphlets to dealers, explaining the best methods of 
conducting such campaigns and to the public describ- 
ing the advantages of owning your own home. Such 
campaigns, properly conducted, are real public better- 
ment movements and, as such, should be encouraged 
and supported by the central-station companies and 
electrical contractors in every possible way. 


Studying Utility Rates Problem 
R ATE problems are probably at all times the most 


vexatious ones of public utility companies in 

their dealings with the public. Just now they 
are peculiarly difficult. Those utilities that succeeded 
in having rates raised to provide the income needed 
to meet high operating costs are confronted with 
efforts to reduce the rates again even though operating 
costs have fallen but little, if at all. Those companies 
that have used previously gathered reserve funds to 
tide over what was hoped to be a temporary emerg- 
ency are now making desperate efforts to secure rate 
advances in order to stave off receivership. The 
public is naturally eager to see all prices brought back 
to normal and strongly opposes attempts to raise 
them now. 

Utility companies are therefore finding it neces- 
sary to proceed with peculiar care in preparing peti- 
tions for rate changes or in defending themselves 
against attempted slashes in existing rates. The large 
and wealthy utilities can engage rate experts to prepare 
and present their cases before public service commis- 


. tional central-station business is most desired. 


sions, but the small companies in many cases cannot 
do so because of limited resources. Especially by the 
smaller utilities, the entire problem of rates and the 
bases on which they are determined needs special 
study just now. 

. Inthis issue we present the first of a dozen articles 
by Mr. C. W. McKay on this very subject that should 
prove of great value to all electric utilities and par- 
ticularly those that have not been able to give svs- 
tematic study to the many angles of the rate problem. 
These articles will speak for themselves, but we urge 
that they be not only perused but preserved. 


Domestic Electric Appliances 
N EVER before in the history of the electrical 


industry has there been such activity in the 

held of domestic electrical appliances as exists 
today. Practically all manufacturers report that their 
plants are working to capacity and central stations 
and dealers are doing an unusually large volume of 
business. 

The reasons for this condition are obvious. In 
the first place the electrical appliance has become a 
household necessity. Also, the serious shortage in 
domestic labor has greatly stimulated the use of labor- 
saving devices, as have the higher standards of liv- 
ing on the part of all classes of labor. Finally, central 
stations and dealers have made special effort to secure 
this class of business, especially since the restrictions 
were put into effect on practically all other business. 

The saturation point is still far distant and efforts 
should be redoubled to increase the use of appliances 
under favorable conditions existing today. 


Electricity for Ice Making 
Th ARTICLE by Mr. Carlsen in this issue 


shows what an important and profitable load 

can be developed among ice plants. There is 
no longer any doubt regarding the purity and satisfac- 
toriness of raw-water xe, nor is there doubt concem- 
ing the advantages froin the standpoint of operation 
and economy of the motor-driven compressor plant. 

Ice plants usually operate 24 hours per dav and 
their peak is during the summer months, when addi- 
Hence 
they can be offered an attractive rate. 

This summer, when there will be a serious shortage 
of natural ice, and when many breweries will undoubt- 
edly engage in ice manufacturing, an effort should 
be made to secure this business. A careful study of 
the situation, such as is made by the Chicago central 
station, is necessary and shouldbe undertaken at once. 
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National Electric Light Association 
Convention 
convention of the National 


HE forty-second 
Electric Light Association, that convenes at At- 


lantic City next week, marks the parting of the 
ways, when the readjustment from war to peace is a 
fact, when the problems of war are put behind and the 
problems of peace are faced. While the period of 
readjustment is with us still, following the convention 
the central-station industry will have the benefit of a 
better understanding of conditions as they are in the 
industry itself and in the nation’s industries. After 
the convention central-station companies will be forti- 
fied on a post-war basis and strengthened by the 
morale and the guidance ot the National Electric Light 
Association. s 

The forty-second convention of the National Elec- 
tric Light Association is pre-eminently a post-war 
convention. It will bring together all the lessons of 
the war to the central stations. It will be upon the 
findings and inspirations of this convention that the 
central-station industry will shape its course during 
the coming year. This convention is probably the 
most important event in the central-station field since 
the formation of the Association in 1885. 

Every one of the forty-one conventions so far held 
has been of value. This vear’s convention will be no 
exception to the rule for many reasons. In fact, its 
immediate and ultimate value ought to exceed that of 
former conventions. To begin with, the convention is 
the first big one held for three vears and, therefore, 
three years’ developments and trends await recount- 
ing and interpretation for the future progress of the 
central-station industry. Secondly, these three years 
were unprecedentedly busy and difficult ones, the rich- 
est in attainment, since the National Electric Light 
Association came into being—since the central-station 
industry came into existence. Where previous con- 
ventions dealt with normal growth and conditions as 
they gradually developed, this, the forty-second con- 
vention, takes place at a time when world changes as 
well as domestic upheavals are under way. It is 
largely with the influences, the inferences and expe- 
riences of the last two strenuous vears and their effect 
upon the future that the convention will deal. 

Our problems here at home may not be as per- 
plexing as those problems internationale concerning 
the birth of nations, the re-distribution of boundaries 
and the league of nations. But they are none the less 
real. More specifically, the National Electric Light 
Association, representing the great central-station in- 
dustry that serves over 10,000 communities, has a 
capital exceeding four billion dollars and gives em- 
ployment to 80,000 persons, is facing the many vital 
problems of the day. These problems are many and 
varied, financial. public policy. commercial and tech- 
nical, and upon which the progress of central-station 
industry largely depends. 
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We all know in part at least the great work accom- 
plished by the Committee on Gas and Electric Service 
toward shortening the war and thereby saving human 
life, reducing agony and suffering and conserving 
treasure. It 1s a tale worth telling. We know some- 
thing of what the war taught, the lessons that were 
brought home to us, each in our own wav—lessons of 
thrift, saving and economy, of co-operation and closer 
harmony among conflicting interests. Dut we do not 
know to what extent those lessons have been learned, 
to what extent the central-station industry will profit 
tomorrow by the experience of yesterday; whether 
the industry will lapse to old-time methods that were 
relinquished to win the war or whether it will retain 
them and improve them. 

This year the work of organizing the convention 
has been crowded into a few months—in fact, since the 
armistice was signed, instead of the customary vear. 
This has necessitated an immense amount of work for 
the various committees to whom high praise and full 
credit is due. The chief value of a convention is the 
interchange of ideas and thoughts that takes place 
between those having kindred problems to solve. ach 
vear of the association has seen a feast of valuable 
data brought together in interpretable form to be dis- 
cussed. Much of this is utilized later when members 
go back to their systems again, where they put into 
practice those things they have learned through inter- 
course with fellow members of the National Electric 
Light Association. 

Where there 1s so much to be discussed, each of 
importance to some phase of the central-station indus- 
try, little can be said specifically of any one. At the 
convention will be included all the topics of interest to 
the central-station man, whether it be commercial or 
technical. For those that build up loads there is the 
electric furnace for melting steel and brass, there 1s 
the industrial truck and tractor, electric ice-making 
and refrigeration and industrial electrochemical proc- 
esses—all of them loads that played some part in help- 
ing to win the war, and all of them can be successfully 
procured during times of peace. There is the timely 
subject of interconnection and interchange of energy 
between systems, the development of summer service 
and co-operation with the isolated plant for mutual 
gain. Of more technical matters there are the prob- 
lems of increasing the rating of underground con- 
ductors; improving the reliability of turbogenerators 
and safeguarding them against fire; of relay protec- 
tion; and standardization of apparatus and methods 
in its many and varied forms. 

The central-station industry has gone forward, 
always. It is a vital factor in industrial existence ; its 
welfare is closely interwoven into the fabric of na- 
tional life. Whatever has been asked of it, it has been 
ready to give. It leads, not follows. In this great 
far-reaching central-station industry no more potent 
force is there than the National Electric Light Asso- 
ciation. Upon this,organization’ depends in no small 
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measure the extent to which the war's lessons will be 
retained, to be made permanent practices and capi- 
talized for future gain. 

The convention will unquestionably establish a new 
standard that will be difficult to surpass. Great credit 
is due the officers and committees for their work. 


Gas and Electricity 
T IS time that the electric utilities began to give 
] more attention and consideration to the value of 

gas. It is not a matter of comparing gas on a 
candlepower basis, heat unit basis, upon a safety 
basis, as a competitor of electricity. It is a matter of 
co-operation, of co-ordinating interests, of applying 
‘cach to its effective field, which means ultimately to 
its most efficient use. 

We look to the dav when we will heat water for 
all purposes electrically, when we shall cook electpical- 
ly and heat our homes and buildings electrically. We 
are convinced that to do these things electrically is to 
do them most conveniently, most plausibly, most pic- 
turesquely, most safely and with freedom from odors. 
But the time when these things shall be is not yet, 
although much has been done toward that end where 
water powers are properly developed. Meanwhile, 
electricity has its own field, and gas its own field, as 
economic conditions are today. 

The production of electricity from coal is atro- 
ciously inefficient, thermally speaking, except in those 
comparatively few instances where electricity is a byv- 
product of coal. From the viewpoint of the chemist. 


and those that have the true interests of coal conserva- ` 


tion at heart, the combustion of coal in furnaces for 
steam making is also to be deprecated. because such a 
small percentage of the chemical energy is converted 
into used heat while the thousand or more products 
pass away unutilized. By carbonizing or distilling 
coal instead of burning it in the raw state, more heat 
can be utilized than is the case now, and many if not 
most of the by-products can be retrieved and used. 
Meanwhile large quantities of gas are available, and 
coke, the residue of distillation of coal, can be mar- 
keted for domestic and industrial use. 

If the movement for the true conservation of coal 
is to come, it is inevitable that the consumption of 
gas and electricity must progress together, in closer 
co-operation and less in competition. If abatement of 
the smoke nuisance, and all it implies, in the way of 
financial loss, injury to health and unpleasantness, is 
to come it will be first through the increased use of 
gas and coke for heating domestically and industrially. 
And it will be found easier to bring this about in 
localities where electricity supply from steam plants 
has attained the highest standard 
transmission and utilization. l 

In the interests of conserving our coal, for the 
elimination of the smoke nuisance, in the assistance of 
our chemical industries, and lastly for the satisfaction 
that comes from the knowledge that our processes are 
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scientifically sound and fundamentally sensible, we 
want to see gas and electricity being used together. 
the former to produce the latter. This means that 
coal must be carbonized instead of burned; that val- 
uable residues will be put to use, and the gas evolved 
used for making the steam in the central sation and 
for heating purposes generally where coke is not used. 

Because it is cheaper to waste coal than to save 
it by using it most scientifically for ultimate economy, 
coal is being wasted today. Perhaps before many 
vears are spent, public opinion, our vision, or legisla- 
tion will combine to encourage the carbonization of 
coal and its efficient use through the two God-given 
mediims of gas and electricity. 


National Factory Lighting Campaign 

NDUSTRIAL lighting made noteworthy advances 
] during the war just at the time when its efticiency- 

stimulating characteristics came in handy to in- 
crease production and help materially to meet the 
nation’s call for war supplies. Progressive lighting 
interests believe that the development achieved in this 
line should by all means be continued, if possible more 
aggressively than during the war. The favorable 
attention given to the subject by many manufacturers 
shows that anv relaxing of effort in pushing industrial 
lighting would throw away splendid opportunities to 
achieve further advance. This matter is discussed 
on other pages in this issue and the relation of the 
central stations thereto pointed out. 

Careful analysis of all the circumstances indicates 
that the time is propitious for a national campaign to 
promote further modernization and extension of fac- 
tory lighting. The EvectricaL Review urges that 
this be thoroughly considered by all the national 
organizations- and other electrical agencies that have 
co-operated so effectively in other nation-wide elec- 
trical campaigns, such as “America’s Electrical Week,” 
“Wire Your Home Time” and the present “Electrify 
Your Home” movement. The Society for Electrical 
Development has been the conspicuous leader in these 
successful efforts; it has the organization and facili- 
ties for undertaking such co-operative and co-ordin- 
ated campaigns. Regardless of which organization 
actually sponsors the movement it should be under- 
taken and not later than the beginning of September. 
in order to permit ample time to install the lighting 
systems so that the shortening days may see immediate 
utilization of the modern, productive equipment. 

In all industrial communities such a campaign is 
needed because, although considerable improvement 
has been made in factory lighting in recent  vears, 
there is still room for many times as much. In non- 
industrial communities the effort may well be directed 
to lighting improvement in residences, stores, schools. 
etc. Perhaps it may be well to have a general lighting 
campaign to counteract what remains of the lighting- 
curtailment ideas. The>subject is at least worthy of 
careful consideration. 
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N. E. L. A. Birthplace to be Razed— New Westinghouse 
Scholarships—General Electric War Record—Other News 


BIRTHPLACE OF N. E. L. A. IN CHICAGO 
TO BE RAZED. 


‘Report Concerning Grand Pacific Hotel, Chicago, Recalls 
Origin of Association. 


The recent report that the Grand Pacific hotel, in 
Chicago, is to be razed to give place to a large office 
building calls to mind the origin of the National Elec- 
tric Light Association. It was in this hotel on Feb. 15. 
1885, that William A. Hovey, then associate editor of 
the FnecrricaL Review. called the first meeting of the 
Association to order. The temporary officers were 
then named who were later succeeded by permanent 
othcers named by the Committee on Permanent Or- 
ganization. Mr. Hovey was elected secretary-treasurer 
and served in this capacity for the first six months. 
Shortly after the organization work was completed the 
attendants were welcomed by Mayor Carter Harrison 
who in cloquent terms predicted the great future of 
the electrical industry. 

Probably the only attendant at the Atlantic City 
convention of the Association who was also present at 
the birth of the Association will be Charles W. Price, 
chairman of the Board of Directors of the Interna- 
tional Trade Press, Inc.. publisher of the ELECTRICAL 
Review and several other prominent trade journals. 
Mr. Price was a member of the original Committee on 
Permanent Organization and has taken an active part 
in the work of the Association since that time. 


WESTINGHOUSE COMPANY ESTABLISHES 
MEMORIAL SCHOLARSHIPS. 


To Commemorate War Service—Four Years’ Technical 
Training Provided for Sons of Employes. 


As a proper war memorial to the more than 8000 
employes of the Westinghouse Electric & Manufactur- 
ing Co. who entered the service of the Government in 
the great war, the company has decided to establish a 
number of technical scholarships. The details of the 
plan by which this will be done have been given out 
by President E. M. Herr as follows: 3 

“Four war memorial scholarships will be estab- 
lished each year under the following general con- 
ditions: 

“(a) Candidates will be limited to sons of em- 
ployes of the Westinghouse Electric & Manufacturing 
Co. and its subsidiaries, who shall have been en- 
ployes in good standing for a period of five years. 

“(b) Two of such annual scholarships may be 
open to the younger employes of the company or its 
subsidiaries who have been in the service for a period 
-of at least two years and who do not exceed the 
age of 23. 

“(cy The selection is to be determined by competi- 
‘tive examination to be conducted annually by the com- 
pany's educational department under the direction of 
‘the committee hereinafter provided. The examination 


is to take into account not only the applicant's academic 
training and preparedness, but due consideration will 
be given to personal qualifications, general character 
and aptitude. 

“(d) Scholarships will entitle the successful can- 


didate to pursue a four vears’ course in any technical 


school or college that he may select with the approval 
of the committee. The scholar may pursue a course 
in any branch of engineering that he may select. 

“(e) Scholarships will be granted for one year 
only, but will be continued for the full four years pro- 
vided the scholar maintains the academic and other 
standards required by the college or institution in 
which he elects to pursue his course of study. 

“(f) Each scholarship carries with it an annual 
payment of $500, to be made in two installments, and 
the number of new scholarships will be four each year. 

“(o) The company will establish a Memorial 
Scholarship Committee consisting of three vice-prest- 
dents of the company to whom shall be referred the 
names and records of the candidates and who will 
select therefrom the four successful persons who in 
its judgment have most satisfactorily met the tests 
applied. The said committee will also be charged with 
the duty of establishing the detailed rules and regula- 
tions and such other matters of administration as have 
to do with this particular matter. . 

“It is the intention of the company to continue 
these memorial scholarships from year to vear, but the 
company reserves the right to recognize changing con- 
ditions and to modify the plan or discontinue it en- 
tirely, if in its judgment it seems wise and expedient 
to do so.” i 


NATIONAL CONFERENCE ENDORSES PER- 
MANENT PUBLIC EMPLOYMENT 
SYSTEM. 


Legislative Committee Appointed to Draft Measur= to Be 
Presented to Congress. 


Representatives of the Governors of the states 
called by Secretary of Labor Wilson for a three-day 
conference in Washington, D. C., to discuss the ques- 
tion of employment voted unanimously in favor of the 
establishment of a permanent public employment sys- 
tem for the United States and agreed upon the princi- 
ples of a bill, which after being put into shape by a 
legislative committee, will be submitted to the 66th 
Congress as a measure having the endorsement of all 
interested in the employment question. Representa- 
tives of the United States Employment Service and of 
employers and’workers also attended the conference. 

The measure agreed upon calls for the continuance 
of the United States Employment Service, now exist- 
ing as a war emergency organization, as a permanent 
bureau in the Department of Labor and for a system 
of state employment offices in co-operation with the 
United States Employment Gérvice. working with 
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contributions of federal funds and under standards, 
rules and regulations prescribed by the United States 
Employment Service. which also will handle labor 
clearances between states, inspection and gathering of 
information as to labor conditions. 

Secretary of Labor Wilson in addressing the con- 
ference denied charges that the Department of Labor 


and the United States Employment Service favored 


unionism and gave preference to union members over 
non-union workers applying to the offices of the 
United States Employment Service. He also said that 
the private fee-charging agency system was one of 
the most potent factors contributing to the great labor 
turnover in this country. Both the Secretary and 
John B. Densmore, director general of the United 
States Employment Service, emphasized the point that 
the Federal Employment Service had no desire to 
monopolize the public employment field or subordinate 
state services. On the contrary, they said, the Federal 
Employment Service should assist states in organizing 
and maintaining state services. “To my mind,” Mr. 
Wilson said, “the most efficient organization that can 
be constructed and is the most likely to be permanent 
is one that includes federal, state and municipal em- 
plovment agencies.” 

Following are the members of the legislative com- 

mittee-appointed by the conference to draft the meas- 
ure for a permanent public employment system which 
will be submitted to Congress: Dr. George W. Kirch- 
wey. New York, Federal director of the United States 
Employment Service for New York state, chairman ; 
Charles F. Gettemy, state commissioner of labor, 
soston, Mass.; C. R. Keilly, executive secretary, Vir- 
ginia State Council of Defense, Richmond; C. H. 
Mavhugh, formerly of the Ohio State Industrial Com- 
mission and associate Federal director of the United 
States Employment Service m Ohio: Prof. F. S. 
Deibler, General Labor Advisory Board for Ittinois, 
Chicago. 


ELECTRIFICATION OF BELGIAN RAIL- 
WAYS. 


Commission Recently Appointed to Consider Question 
and Submit Proposals. 


A recent decree provides for the appointment of 
‘a commission to examine the question of the electri- 
fication of Belgian railways, and to submit proposals 
ior the execution of the scheme. 

tefore the armistice a commission sat at Havre 
on the question of electrification of the railways. The 
work of this commission was understood to be in an 
advanced stave last January. and a further conference 
was held towards the end of February to decide defi- 
nitely whether or not any Belgian lines would be 
electrified. 

The projected scheme is to electrify main trunk 
lines on the overhead trolley system. New carriages 
and motors would be supplied for the purpose, but 
trains would be so constructed as to be suitable for 
steam haulage over non-electrified lines. Carriages 
would be of the “coupe vent” bogey, metropolitan 
type, interconnecting, and would have two doors on 
either side. The object aimed at would be to use 
trains over scheduled distances, i. e., trains would run 
backwards and forwards on such routes as Antwerp- 
Brussels, or Arlon-Ostend. Auxiliary lines might be 
electrisied later. The idea is to use German railway 
materials pending the replacement of this by new roll- 
ing stock. 
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WESTINGHOUSE AGENT-JOBBERS ELECT 
NEW OFFICERS AT ANNUAL 
CONVENTION. 


F. E. Stowe of Philadelphia, Elected President for Com- 
ing Year—Other Officers. 


The Westinghouse Agent-Jobbers’ Association held 
its seventh annual meeting at Hotel Del Monte, Del 
Monte, Cal.. May 5 to 9. The following officers have 
been elected for the ensuing year: President, F. E. 
Stowe, secretary-treasurer of the H. C. Roberts Elec- 
trical Supply Co., Philadelphia, Pa.: vice-president. 
S. L. Nicholson, assistant to vice-president of the 
Westinghouse Electric & Manufacturing Co., East 
Pittsburgh, Pa.; secretary, C. C. Blackwell, manager 
electrical department, Moore-Handley Hardware Co.. 
Birmingham, Ala.; assistant secretary, H. T. Pritch- 
ard, Westinghouse Electric & Manufacturing Co.: 
treasurer, J. E. McClernon, president of Northwest- 
ern Electric Equipment Co., New York, N. Y. 

The newly-elected executive committee includes 
J. C. Schmidtbauer, vice-president of the Julius An- 
drae & Sons Co., Milwaukee, Wis.: Samuel Adams 
(Chase, special representative, Westinghouse Electric & 
Manufacturing Co., East Pittsburgh; John J. Gibson, 
manager Supply Department, Westinghouse Electric 
& Manufacturing Co., East Pittsburgh. 


SUBMARINE DETECTION BY WIRELESS. 


Brief Description of Equipment and Methods Used by 
British in This Work. 


An interesting account was recently given in 
London Tunes of the part played by flying boats sta- 
tioned at Harwich in the detection and destruction 
of enemy submarines. It was at Harwich that the 
hydrophone for detecting submerged submarines was 
evolved. I‘lving boats were, of course, fitted with 
wireless equipment, and it was by this means that the 
presence of enemy submarines was revealed. When 
reporting to Germany by wireless the signals were 
picked up by two widely separated direction-finding 
stations in England, which each obtained a_ bearing 
of the submarine. The base line between the two 
English stations was known, and when the two bear- 
ings were plotted out, a triangle was formed, and the 
apex, where the two bearings crossed, gave the exact 
position of the U-boat. But the submarine took few 
chances in sending these signals. The two jumping 
wires which ran from end to end of the boat, passing 
over the conning tower, and forming a _ protectien 
against nets, hawsers, and mines, were fitted as an 
auxiliary aerial, and therefore the submarine could 
wireless without setting up an aerial mast, and was 
in trim to dive immediately if any danger threatened. 
The Zeppelin patrols were carried out on orders direct 
from the Admiralty, the position, course, and speed 
of the aircraft being determined by wireless fixed in 
the same way as the submarines were spotted. Be- 
sides this work the flying boats carried out long recon- 
naissances from lighters. which could be towed be- 
hind destrovers. In order to keep the engines of the 
fiving boats dry and warm, special padded covers wer 
made and electric heaters fitted. The heating current 
was supplied from the destroyers to the lighters 
through waterproof cables. In the same manner elec- 
tric heating was provided in the cramped cabins in 
the bows of the lightérs which afforded a comfortable 
resting place ‘for thescrews: 
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GENERALELECTRIC WAR SERVICE 
RECORD. | 


Large Display Board on Works Avenue in Schenectady 
Plant Shows Enviable Record of Employes in 
Various War-Time Activities. 


The enviable war record of General Electric Co. 
employes at the Schenectady works was summarized 
on a large display board located at the head of Works 
avenue, Schenectady, N. Y., to stimulate interest in. 
the Victory loan. 

In effect, this display board is a large and hand- 
some poster showing the complete war work of the 
Schenectady employes in the Liberty Loan drives. 
the various fund campaigns and a record of local G. E. 
men in the army and navy service. 

Surmounted by the American eagle and the motto 
“The U. S. A. Our Country,” this board shows the 
number of bonds sold at all the loan drives, including 
the record for the Victory Loan. It gives the amounts 
raised for other campaigns, including War Savings 
Stamps. The total loans amount to $8,791,250 and 
the total war gifts $339,313. The work’s honor roll 
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Attractive Display Bulletin of War Record of Schenectady 
Works, General Electric Co. 


contains 3278 names and there are 35 gold stars on 
the work’s honor flag. 

This bulletin board is in colors, with the emblem 
of various war relief organizations on either side, and 
is really a wonderful piece of work. 


BRITISH WIRELESS AND AIRCRAFT IN 


THE WAR. 


Use of Wireless in Military Operations Shown in Synop- 
sis of British Effort. 


The British official “Synopsis of British Air Effort 
During the War” published in London on April 23 
contained the following section relating to “Artillery 
Co-operation and Wireless”: 

“It was realized from the first that one of the most 
important duties of the airplane would be co-operation 
with the artillery, and various methods of communica- 
tion between machines and batteries or ships were 


devised. At first signals were passed by evolutions of. 


the machine over the target and later by signal lamps 
or smoke balls fired from Véry pistols. These, how- 
ever, involved great delay and trouble in returning 
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from target to battery, as signals w ere only visible at 
close range. At the outbreak of war the use of wire- 
less telegraphy in connection with aircraft was in its 
infancy; a certain amount of experimental work had 
been carried out but no standard types of apparatus 
had been adopted. Only one of the machines which 
left with the original expeditionary force was fitted 
with wireless apparatus, which was not employed until 
some stable condition was reached on the Aisne, when 
work in conjunction with the artillery was started. 
From this time onward wireless grew very rapidly 
and every battery was gradually equipped with a wire- 
less receiving station; at the end of 1916 there were 
about 2000 Air Service wireless operators and mechan- 
ics and by the end of 1917 this number had increased 
to approximately 3760. The earliest experiments in 
wireless telephony were carried out between Farn- 
borough and Brooklands, but it was not until 1917 
that anything like an efficient set was designed and 
demonstrated in the air. pas this time night- 
bombing machines in France (F. E.2b’s) were fitted 
with C. W. transmitters, and this means of communi- 
cation, which had a range of about 75 miles, proved 
of great value in reporting lighted enemy airdromes 
and other suitable targets. At the present time there 
are about 80 C. W. wireless stations maintained by 
the Royal Air Force in France alone, providing com- 
munications between various units in the field. There 
are also several hundred battery stations. To meet 
the steadily increasing demands for trained officers 
and operators, a training school was started in 1916 
with about 30 officer pupils and 500 other ranks. This 
school has now 152 officers and 2400 other ranks 
under instruction. The wireless branch now con- 
sists of approximately 520 officers and 6200 other 
ranks.” 


EIGHT-HOUR DAY FOR POSTAL TELEG- 
RAPHERS. 


Threatening Strike Averted by Recent Action of Gov- 
ernment Authorities. 


Charles P. Bruch. Federal manager of the Postal 
Telegraph system, has announced that effective June 
1, the eight-hour day and time-and-a-half for over- 
time had been adopted for all its employes in 51 large 
and small cities in the United States. 

Mr. Bruch said that not all the details of the 
change in working conditions, which had. been ap- 
proved by Postmaster-General Burleson, had been 
worked out, but that the preliminary order stated that 
the shorter workday would apply to “all employes in 
Postal offices working under similar conditions or 
doing work corresponding to that of employes in the 
service of other telegraph companies in the 51 cities.” 


EFFICIENCY OF RADIO AMPLIFIERS DIS- 
CUSSED. 


The New York Section of the Institute of Radio 
Engineers met on Wednesday, May 7. The program 
consisted of a paper entitled “Detecting the Efhciency 
of a Thermionic Amplifier,” by Dr. H. J. Van der Bijl, 
of the Western Electric Co., and an interesting dis- 
cussion of the paper by several radio engineers and 
physicists. Among those who engaged in the discus- 
sion were John H. Mills, Stuart Ballantyne, E- F. W. 
Alexanderson, Dr. Alfred N. Goldsmith and D. J. M. 
Miller of the United States Bureau_of Standards. 
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Commercial Practice 
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Data on Electric Furnace Performance for Melting Metals 
with High Zinc Content — Comparative Operating Costs 


ELECTRIC FURNACE PERFORMANCE FOR 
ALLOYS WITH HIGH ZINC CONTENT. 


Commercial Data as to Energy Consumption and Metal 
Losses in Industrial Installations. 


The electric furnace and the central station indus- 
try has become almost a slogan. The central stations, 
at least the larger ones, now appreciate the value of 
the electric furnace as a load builder, and have gone 
after this type of load enthusiastically and whole- 
heartedly. Many of the less progressive and smaller 
companies are now following suit, with the result 
that the utilities are beginning to encourage the elec- 
tric furnace load to come to their lines. The foundry 
and the mill have also taken rapidly to the electric 
furnace for reasons of their own, higher grade prod- 
uct, increased rates of production and lower unit cost. 

The power engineer of the central station company 
in attempting to interest prospective power users in the 
electric furnace must be able to compare the perform- 
ance of the electric furnace with that of the gas, coke 
and oil furnace for the same work. He must be able 
to capitalize one or more features of the electric fur- 
nace to make it worth while, or convince the foundry 
‘already using types of furnace other than the electric 
that they must go over to doing things electrically. 
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in the following some interesting, and at the same 
time valuable data is given as to the performance of 
the electric furnaces for melting alloys containing a 
high percentage of zinc. The performance was ob- 
tained in Baily furnaces, to the manufacturer ot 
which we are indebted for this class of information 
usually so difficult to obtain. 


REDUCTION IN ZINC LOSSEs. 


One of the great problems facing the brass foun- 
dry in the past, especially during the war when the 
price of zinc soared many hundred per cent above 
pre-war prices, has been to reduce the loss of zinc 
in the making of brass and other alloys using large 
quantities of zinc. So far the only way to reduce 
these zinc losses, zinc is so volatile a metal that diff- 
culty is experienced in obtaining uniform qualities 
of brass castings in the oil, gas or coke furnaces, has 
been the electric furnace. That this type of furnace 
solves the problem is shown by the accompanying 
performance obtained by electric furnace operating 
over a lengthy period during which careful records 
of zinc losses were kept. 

The above records are typical of a week's 
formance of a Baily furnace. The losses of the elec- 
tric furnace, namely 1.3% for 14 tons of yellow brass. 
should be contrasted with the loss of between 3 and 


per- 
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Three of the Four Electric Furnaces at Standard Sanitary Mfg. Co.’s Plant, Louisville, Ky. 
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6% that occurs with the fuel-fired furnaces. It might 
be pointed out that the above loss of 1.3% was smaller 
than the guarantee which was that the loss should not 
exceed 1.5% on yellow scrap brass and 1% on rolling 
mill brass. 

That the metal losses shown were not exceptional 
is best emphasized by the following data obtained over 


Test of Meta Loss Mape AT STANDARD SANITARY Merc. Co., 
LovuIsvILLE, Ky. 


Kind of Weight Weight Loss Loss Av. 
Date material charged poured lb. pct. voltage 
July &— i sr 

Yellow brass scrap....3,000 2,950 50 1.6 85 
July 9— l i 

Yellow brass scrap....5,000 4,748% 251% 5.0 R4 
July 10— 

Yellow brass scrap... .6,020 5,839 185 3.0 83 
July 11— 

Yellow brass scrap....6,000 5,943% 56% 91 84 
July 12— 

Yellow brass scrap... .9,900 5,932 32* of 84 
July 13— 

Yellow brass scrap....2,400 2,532 132 5.5 83 
Total metal charged for 6 day run................ 28,320 Ib. 
Total metal poured for 6 day run............... 27,941 1b. 
Total metal loss for 6 day run.................... 379 Ib. 
Pct. metal loss for 6 day run............. 0.00000 1.3% 


*Gain. 


a six-week period. Moreover, the Standard Sanitary 
Mfg. Co. are now installing their fourth furnace be- 
cause of the good results obtained with the first and 
later ones. 


Total melt for six weeks.......... 181,304 1b. 
Total poured for six weeks...... 179,833 1b. 
Loss in melt..............--...5. 1,471 Ib. or .8113% melt 


loss for 6 weeks 


The following results were obtained by an electric 
furnace with a rated capacity of 200 tons of zinc 
cathode per day. This furnace is installed at the 
Great Falls (Montana) plant of the American Cop- 
per Mining Co. 

PERFORMANCE OF 1000-Kw. Zinc CATHODE MELTING FURNACE. 
Test WEEK oF JAN. 27, 1919. 
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The savings of a few weeks were great enough 
to more than pay the total cost of the entire electric- 
melting equipment. 


COMPARATIVE MELTING Costs. 


In endeavoring to interest foundries in the electric 
furnace where oil or coke furnaces are already in- 
stalled, it is necessary to be able to compare the rela- 
tive melting costs of the different types of furnaces. 
The accompanying table is of interest in this con- 
nection. 


MELTING Brass CONTAINING 6590 COPPER AND 30%, ZINC. 


Coke-fired Open-flame 


crucible pit oil Electric 
1,200 lb. coke @ $9.00 ton..$ 5.40 2... nenene 
00 gal. oil @ Bc... .. eee cee $4.00 = ...... 
400 kw-hr. @ Dae... ce eee ee $ 6.00 
3% metal loss—60 Ib. zinc 
GQ JOC e cok umes eae ils O00, “stews aii 
öö% metal loss—100 Ib. zine 
a 10C sinc, ai eek Ble honed Bees 10.00 — ...... 
1% metal loss—20 Ib. zinc 
GC. V0 nausea wesichied Manes aaay 2.00 
Crucible cost, per ton of 
Mele: Cisse ames Soneuewecies x S005 Saaist wees 
Renewals and repairs to 
rnae. siruri meaane .10 .50 .50 
Total per ton of melt...... $19.59 $14.50 $ 8.50 


The above comparison is based on the following 
figures: 


Coke Oil Electricity 
Fuel price........ $9.00 per. ton 8c per gal. 1%c per kw-hr. 
Fuel quantity, per 
TONS Saxe snk 1,200 1b. 50 gal. 400 kw-hr. 
Metal loss........ 390. a9 1% 


Zinc value 10c per Ib. 


No. 80 Crucibles—l6c per number (average life 15 200-Ib. 
heats). 


MELTING PHOSPHOR BRONZE ELECTRICALLY. 


A 105-kw. electric furnace installed at the auto- 
mobile works of the Buick Motar Co. at Flint, Mich., 
has enabled data to be obtained on the time and energy 


Kindof +ù -ə s B9 ; s ; i 
Dae materal Aa E E Jes u2% required for melting phosphor bronze in the electric 
38 35 Ss 2&2 2 g£ furnace. The performance of this furnace is given 
ina z9 37° 27 A MFM" in the accompanying table: 
an. 27— 
Zinc Cathode.. .279,240 270,369 8871 .03 10,800 77 Toa Sae i aoe EEEREN Dry Ib. 
Jan. 28— otal poured for ours........9,991%2 Ib. 
Zinc Cathode... .235,430 247,119 8311 .03 9,000 70 Total. TOSS ied renea whet eats os 4144, 1b. 
Jan. 29— PCE e o 043 4a naat he ule Sion ate 0.68% 
Zinc Cathode... .257,410 250,163 7.247 .028 9,000 70 a A ey USC ees 9 ad 
Jan | : otal kw-hr. per ton charged..... 306 
Zinc Cathode.. .323,500 320.746 2,754 .008 12,960 80 _ Percentage of metal loss less than 1%. Power consump- 
Total metal charged............. 0... cee cee eee 1,115,580 Ib. tion per ton, almost 100 kw-hr. under guaranteed figures. 
Total metal poured.............. ccc cece eee eee 1,088,397 Ib. The above current consumption is based on continuous 
Toni aeai dos i 97 1 83 Th 24-hour operation. Twenty-five per cent additional electrical 
EPP OR MEU EE o aos ese, Haare eget yn) 19. current is required for heating up each day, if the furnace 
Pct. of metal dross cssn ehhh ee derkene ius 024% is run on a 10-hour schedule. 
_ Data oN PERFORMANCE OF PHOSPHOR Bronze MELTING Furnace at Buick Motor Co., Fiint, Micu. 
Kw-hr. 
Time Weight Weight Loss Roof Bath Kw-hr. Er ion 
Start End Heat charged poured pct. temp. temp. used charged 
6 :30 2 Hrs., 2,200 
TE 8 :50 20 Min. 1,516 1,498 1.1% ace 1,900 246 324 
se 11:15 2 Hrs. 1,509 1,518% 9%* 2,340 1,960 259 332 
:45 r., i 9.36 
er 1 :20 Š Min 1,505 1,485 1.3% a 2,000 203 268 
: f; A 
3:20 30 Min. 1,503 1,490 8% 2,350 2,000 206 272 


*Gain 
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SALIENT FEATURES OF CLEVELAND IN- 
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Interesting Features of Cleveland Electric Illuminating 
Co.’s Industrial Substations — Condenser Tube Corrosion 


‘high-voltage compartment 
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can be obtained only 


DUSTRIAL SUBSTATIONS. 


Cleveland Electric Illuminating Co. Follows Interesting 
Practices. 


The industrial substation has come to mean an 
installation of transformers, measuring instruments, 
sectionalizing apparatus, etc., that 1s installed upon or 
in close proximity to the customer served. These sub- 
Stations are often operated without attendants and are 
often closed to access on the part of anyone except the 
central-station company owning or operating it. These 
industrial substations may vary from wooden-frame 
corruguated-iron structures to fireproof buildings of 
concrete or brick, depending upon the company using 
them, environment and the apparatus housed, or may 
be of the outdoor type. 

The Cleveland Electric Illuminating Co. has built 
a number of industrial substations that possess many 
interesting features which may be taken as an example 
for other companies to follow. Fig. 1 shows the ex- 
ternal view of one of this company’s industrial sub- 
stations. This substation, on the customer's premises, 
is of masonry and contains five 400-kw., three-phase, 
oil-cooled transformers stepping down the voltage 
from 11,430 to 480 volts, with space for a sixth unit. 
Energy is supplied over two No. 4/o three-conductor 


Fig. 1. 


cables through interlocked oil circuit-breakers. All 
metering is accomplished on the 11,430-volt side. 

Figs. 2 and 3 show the external view and diagram- 
matic layout of another typical substation containing 
three 500-kw. single-phase self-cooled oil-immersed 
transformers connected high-tension in star and low- 
tension in delta, for transforming from 6600 to 2300 
volts. Oil circuit-breakers are here in duplicate and 
supply is furnished over No. 4/0 11,000-volt under- 
ground conductors. 

Referring to the reference letters on the external 
views and the diagrammatic sketch of the internal lay- 
out, it will be seen that these substations embrace sev- 
eral unusual and laudable features. Entrance to the 


through entrances 7, through which the transformers 
and other apparatus may be moved. Any transformer 
can be taken out or in without disturbing any other 
unit. The door marked S is to permit the customer 
to operate the circuit-breakers on the 11,000-volt cable 


en 
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Fig. 2. 


supplying the transformers without entering the com- 
pany's station. In this way the customer can protect 
himself and cut off supply quickly in emergency with- 
out endangering anyone or opening up the possibility 
of mistakes. The doors marked T and S are both 
steel-rolling doors. The openings marked C, Fig. 2, 
are to permit the customer operating the 2300-volt 
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Fig. 3. 


switches without gaining access to the substation, there 
being one door for each transformer bank. 

Special attention is drawn to the methods of ven- 
tilation—one of the most vexacious matters connected 
with installing large self-cooled transformers in 
cramped locations. The way in which circulation of 
air is accomplished is different in the two substations 
shown. It will also be seen that sufficient daylight 
enters the structures to permit work to be done during 
the day without artificial light—a wise measure where 
it may be-necessary to work whileenergy is cut off. 
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SOME PRACTICAL OBSERVATIONS ON 
CORROSION OF CONDENSER TUBES. | 


Abstracts of Corrosion Committee’s Report, Institute of 
. Metals. 


. Most central stations have some time or other ex- 
perienced trouble due to corrosion of condenser tubes. 
The best talent of many countries has tackled the sub- 


ject with little result so far as eliminating or explain- ` 


ing corrosion. 

Parts II and III of the Institute of Metals’ Cor- 
rosion Committee Report contains pertinent statements 
regarding the corrosion of condenser tubes. The ac- 
companying table shows what are considered to be the 
chief causes of corrosion on the water side of con- 
denser tubes and ferrules, explaining the nature of 
action, how produced and the probable remedy. Ac- 
cording to this report, local corrosion in condenser 
tubes may be started initially by the action of certain 
bodies, which themselves appear to take no direct part 
in the action. Such bodies are sand, calcium car- 
bonate, ferric hydrate, glass, clinker and coke. The 
amount of action that takes place varies with the 
physical properties of the substance. The action is 
associated with the accumulation of products of cor- 
rosion and may be largely assisted by them. The 
nature of this action is of well-marked type and has 
been provisionally called oxide disintegration. It is 
usually characterized by intercrystalline oxidation. 
Actions of this kind are of great importance in many 
cases of corrosion on the practical scale. 


In practice factors set out separately in the table 


may act jointly. Causes of corrosion are not arranged 
in the table in order of importance, since this order 
varies in different types of installation. The effect of 
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water speed on the rate of corrosion varies with the 
type of corrosion. The effect of the presence of a 
scale on the rate of corrosion is considered to be of 
great importance. Of the substances that commonly 
occur in scale calcium carbonate is one of the most 
important. Its effect varies with its physical condi- 
tion. It may exert almost any kind of effect from a 
considerable degree of protection to a serious attack. 

It is found in practice tubes fail sooner than the 
period stated, because the normal slow roughening of 
the tube by chemical oxidation is locally speeded up 
by factors which are for the most part independent 
of the tube. 

The first action of corrosion is one of chemical 
oxidation, and secondary actions are of great impor- 
tance. No one single remedy is likely to be found 
effective for all the different kinds of attack which 
occur in practice. The nature of the tube used and 
the protective measures chosen should be dependent on 
the particular set of conditions. | 

The following is a set of conditions under which a 
70/30 brass condenser tube should have a minimum 
life of 20 years: 


(a) Only clear water to enter the tube, or water which 
will not deposit suspended matter. a 

(b) The water must be free from gases in suspension 
and must not contain more than the normal amount of air in 
solution. 

(c) The water must be neutral or not more than very 
slightly alkaline. It must be free from ammonia and certain 
other specially harmful substances, which are, however, of 
comparatively rare occurrence in technical waters. 

(d) The temperature of the cooling water in the hot- 
test part of the condenser should not exceed 35° C. 

(e) The speed of the water should be about 5 or 6 ft. 
per second. 

(f) The steam should be properly distributed in the 
condenser, according to the best modern practice. 


F CAUSES OF CONDENSER TUBE AND FERRULE CORROSION 


Cause. How produced. 


(Water Sip— ONLY CONSIDERED.) 


Nature of action. How to be remedied. 


pemean E fe a a ee a a a S |: Pe, ee we geo aa 
A. Foreign bodies|Al. By ferric hydrate flakes from water|Complete corrosion of the/Al. Paint the pipe line and water 


ends. 


carried in and À ; 
accumulation of|A2. By ashes, clinkers, etc. 


products. A3. By sludge of sorts in water supply. 


B. Acid or other|Rl. Some river supplies. 


bad or variable 


water supply. R3. Some well supplies. 


B4. Some estuarine supplies. 
B5. Some cooling tower arrangements. 


C. Temperature . Hot inlet water, e.g., tropical. 


condenser toojļC2. Slow water speed. 
high. C3. Partial blocking of tubes. 
D. Undue aeration. |D1. 


rangements. 


effect. 
E. Unsuitable com-|E1. Zinc or impurities in 
position of tube.|__ amount. 


per-rich. 


F. Defective pack- 


ing of tubes. packing material, 


especially 
water. 


F2. Collapsing of tube. 


G. Physically bad 
surface of tube; 
e g, bad spills 
and laminations. 


which would otherwise be 
away. 


H. Thermo-electric/H, By steam impinging directly on tubes 


action in con- 


or being improperly distributed. 
denser. 


l Complete 
B2. Some canal supplies, e. g., ship canal. 


Cl. Dezincification. 
C2. Dezinciħcation. 
C3. See A3. , 
Errors in pump and pipe line ar-|D1. Complete corrosion of|D1. Remedy air leaks, etc. 


D2. Eddies near inlet causing water-line|D2. Complete corrosion of 


too great|El. Varies. 
E2. Dezincification. 
E2. Surface of tube not sufficiently cop- 


Fl. Leaks caused by perishing of the|F1. Varies. 
i in acid|F2. Varies. 


H. Dezincification. 


ends. Increase water speed. 

Al, A2 and A3. If worth while 
trap the water supply or pass it 
through a screen. In some cases 
increase water speed. 

corrosion and|Keep water supply slightly alkaline. 

thinning.|Use special tubes adapted to the 

special conditions. 


oxide disintegration type, 
causing local action. 


rapid general 
Sometimes slight uniform 
dezincification. 


C1 and C2. Use special tubes. 
C2. Increase speed. 
C3. See A3. 


oxide disintegration type.|D2. Special ferrules. Possibly in- 
creasing speed of water with 
modified design of water end. 


El. In manufacturing. 

E2. Probably by attention to de- 
tails of annealing and pickling 
during manufacture. 

Fl. Use good tape packing. Red 
lead is sometimes useful to pre- 
vent leakage. 

F2. Do not crush tube when in- 
serting ıt. 


pitted areas. 


Gl. Foreign bodies caught and trapped|Gl. Complete corrosion and|G1. During manufacture. 
swept 


oxide disintegration. 


H1. Only occurs in condensers of 
old design when steam is not 
properly distributed. 


I. Too slow water|I Gases given off inside tube and not/I. Complete corrosion near|I. Increase speed of water. Do not 


speed. immediately swept away. 


inlet end. use -main,condenser for auxiliary 


machinery import. 
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Time and Money-Saving Devices for the Maintenance Man 
— Essential Features of House-Wiring Contract Forms 


HANDY TOOLS FOR THE MAINTENANCE 
MAN. 


Time and Money-Saving Devices Which Can Be Con- 
structed Very Easily. 


By James A. PERRY. 
(Copyright, All rights reserved by the author.) 


This is the first of a series of four articles describing the 
uses and construction of a number of handy tools for use by 
electricians. Although some of these descriptions have ap- 
peared in previous issucs of the ELECTRICAL REVIEW and other 
journals, they are compiled in this series with others in a 
very convenient form which adds greatly to their value and 
for reference purposes. 


Manufacturers’ catalogs contain splendid descrip- 
tions of the many regularly-manufactured tools that 
the electrical worker uses, hence no effort will be 
made to repeat the description of these. It 1s, how- 
ever, the intention to discuss a number of devices that 
have been found very useful in practical electrical 
work and each can, for the most part, be readily made 
by the electrician from materials always available. 
Most of the devices are time and money savers. 
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Fig. 1—A Convenient Tool Box. 


First of all, any mechanic should have a convenient 
serviceable chest in which to store his tools. That 
shown in Fig. 1 has given excellent service in a num- 
ber of cases. Its construction is sturdy enough that it 
will successfully withstand the hard knocks to which 
an electrician’s chest is subjected. The design shown 
was, we believe, first introduced by C. C. Payton of 
the Republic Iron & Steel Co., Sayreton, Ala. The 
heavy. tools are placed in the bottom of the chest 
while the lighter ones are carried in two trays. One 
of these trays is attached to the cover of the chest by 
a series of strap-iron links. The arrangement, obvious 
from Fig. 1, is such that when the cover is open this 
trav A is drawn up with the cover. The other tray B 
slides in the usual way on I in. by 1 in. guides, while 
two 14-in. strings maintain it in alinement. When the 
top is open, both trays A and B and the tools. in the 
battom of the chest are at once accessible. 


To prevent loss, all tools should be marked with 
the owner’s initials. The marking should be such that 
it cannot be readily obliterated. A permanent mark 
can be made on steel tools by the following process 
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Figs. 2 and 3.—A Convenient Ladder for the Motor Tender. 
Safety Hooks for Ladders. 


with materials that are nearly always at hand. First. 
the surface of the metal to be marked is covered with 
a thin coat of parafhn, or drippings from a tallow 
candle, painted on hot with a brush or rubbed on with 
the end of a stick. If paraffin or candle is not avail- 
able, a coating of soap can be substituted. e The soap 
is transferred to the surface by rubbing the end of a 
cake against it. With some tool that has a flat point 
somewhat like a screw-driver, except that it should be 
only 1/16 in. wide, the owner’s initials are engraved 
through the soap or paraffin, cutting down to the sur- 
face of the metal. Now the etching solution can be 
applied with a small stick of wood. The etching solu- 
tion is made as follows: One part of table salt (by 
bulk) 1s mixed with approximately two parts of pow- 
dered copper sulphate or blue vitriol, and the two are 
dissolved in about 1% in. of water in the bottom of an 
ordinary tumbler. After the solution has been ap- 
plied it will etch the design in the metal to a sufficient 
depth in a few minutes. Then the tool can be washed 
to remove all traces of the solution and the paran 
or soap. 

Wiremen should provide themselves with safe lad- 
ders. Many designs are in use that afford the safety 
required. Only a few of these designs which have 
been given a thorough tryout will be described. The 
one shown in Fig. 2 is particularly useful around 
shafting, although it is also handy for work in the 
neighborhood of steel columns and where the ladder 
must be leaned against the stiles or rails of a window 
As the illustration indicates, the narrow top permits 
the ladder to be firmly sustained by a shaft hanger 
or other similar member upon which it would be dif- 
cult to support a ladder of the ordinary type. The 
lower ends of the two rails of the ladder are shod with 
strap iron bindings which have pointed ends. This 
will prevent slipping on wood floors. 

Where the ladder is tolbeiused ‘on concrete or meta! 
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floors, a shoe of one of the types suggested in Fig. 4 
should be used. That at Fig. 4.4 is supported on a 
pivot, and has a corrugated bottom, hence the shoe 
always lies normal to the floor. A shoe having pointed 
spikes extending from its bottom is shown in Fig. 4, B. 
This type is used where the floors are of wood. A 
shoe with a wood center which will provide: consider- 
able friction and hence tend to prevent slipping even 
on concrete or iron, is shown at C. Where wood— 
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Fig. 4.—Shoes for Motor Tender and Wireman’s Ladder. 
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bass wood is the best—does not give sufficient friction, 
the center member of the shoe shown at C can be 
coated with carborundum or lead, which will greatly 
increase its adhesiveness. Where ladders without nar- 
row tops are in stock and must be used around shaft- 
ing, strap iron hangers should be bolted to their upper 
ends as outlined in Fig. 3. 

A portable bench for the conduit wireman is shown 
in Fig. 5. This device has been particularly useful 
where the bench has for some reason or other to be 
dismantled for transportation. It can be readily 
knocked down and shipped by rail in a relatively small 
chest at materially less cost than an unknocked-down 
bench can be transported. Benches of essentially this 
same style have been used by pipe fitters in the West- 
ern states where it was necessary to transport the 
tools on pack animals. To knock down the bench, the 
unions, of which there are six, are unscrewed. Pipe 
flanges are mounted at both ends for the supporting 
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EnD TEN 
Fig. 5—A Knock-down Pipe Bench. 
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of the conduit vises. Boards, if they are available, can 
be laid across the pipes at the top of the bench. They 
can also be laid across the bottom pipes to form a 
shelf. The plates are laid with heavy material of 
some sort to prevent the bench from rocking while 
pipe is being threaded. Where boards are placed 
across the lower pipes the load can be put on these 
instead of on the plates. It will be noted that every 
portion of the bench proper is of metal, making it very 


durable. 
(To be continued.) 


ESSENTIAL FEATURES OF CONTRACT 
FORMS FOR HOUSE WIRING. 


Form Prepared by Erie (Pa.) Electric Co. Embodies 
Many Desirable Features. 


In the wiring of old residence and small apartment 
buildings, especially old buildings, the contract or pro- 
posal form on which-the estimate is submitted is a 
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matter of considerable importance. Contracts in such 
cases are an important factor in their own sale as they 
are usually submitted to the owner of the building 
who is often ignorant of electrical and legal terms and 
therefore timorous of contracts containing them. For 
this reason it 1s very desirable such terms be elim- 
inated as much as possible in the contract form and 
at the same time the work to be done should be clearly 
and prominently brought out so that it can easily be 
understood. Furthermore, estimates on such work 
should be sent in answer to every inquiry, whether the 
prospect appears good or not, and on this account the 
form should be such that it can be filled out easily and 
quickly by the contractor. 

The form of contract shown in the accompanying 
illustration was prepared and is being used by the 
Electric Co., 620 Penn street, Erie, Pa., and answers 
these requirements very satisfactorily. The letterhead 
of the company appears at the top of the contract and 


WIRING CONTRACT ‘ No ~. 
) The Blectric Co., Party of the first part. does herewith agree to wire yvur 


= —— -o oe e omm ŘĂ— areae ee ee 


tna first class workmoohke manner in accordance with The Fire Insurance Underwnters requ:re.n ats for the Cats 


a Une and m accordance with the following specifications for the sum of $__ 
— -—-— -Party of the weund part, do hereby aerer to 


VoMic e ake yes 
vive The Dlegtric Co, the contract of wiring my 


and | do bereby agree to pay $. _ 
when the job is complcted. 
CLASSIFICATIONS 


aden the rough wirmg is done, and 8 


Specking Tute 
Door Opener 
Ceilings 


j z ry 4 s$ ETI ' as 
| First Floer re 3 ngi TIE Second Floor ti aflii TRR 
Frost Porch i a a | Front Porch i ! 

Porch l AAS] Tea e i | | 
Yestibuie a ee stroule 
Reception Ha! ! : nf ips FA Hott | | | 
ne oe | 
Dining Recon a Room | | 
Den | f 
Kite Kitchen i 
pone Pantry ' 
Refrigerator Room Refrigerstor Room | 
Basement | Basement 
Hail ‘ Holl I 
Rear Hail saa Hall | 
Both i 
Chamber Chamber | 
Chamter_ Cee: | | 
Cnamber 
Chamber | Sag N | 
Sewir Room | = ing m 
Clesets osets | 
Atuc Attic | 
Garsas | Garage 
| Door Bell | 
| | | | 
EA A | 


Meter to be placed in... .- 


Ruiarks = 2 es Se ee 


ACCEPTANCE :— This Contract signed in duplicate by the owner of the bye in ng shall be binding upea The Flectric 
Company. when accepted by the signature of an evecutive of the -ompany eceptance and execution om this coatract 
lo be conditional upon stnkee, fires of uther causes veya ond control of first party No vernal agreement or ether understanding 
shal) alter this contract until reduced to writing and » sened and accepted by the sparre in the above mananr and attached to 
~~ contract, and no other person than anie e secutive of The Electric Company has any autbority te waive, madity. alter or add 
n wgned and accepicd ty all parties Neretos within e period of tea days from date 


The Bleoctric Company 


to any of st provistos = Coless this contr 


Cate Per 
Simple Contract Form Being Used by the Electric. Co. a Erie, Pa. 


at the bottom is a place for the owner's signature. In 
this form confusing legal phrases have been elim- 
inated entirely and the contract states simply the cost 
of the work and the conditions under which it is to be 
installed. This includes the statement that the work 
when completed shall conform with Underwriters’ re- 
auirements for the city of Erie. 

The work to be done is also described very clearly 
and prominently. The rooms on each floor are listed 
separately and opposite each room space are columns 
in which may be checked the number of outlets, 
switches, etc., to be installed in that room. In this 
way the customer can tell at a glance just what work 
will be done without having to consider a confusing 
description of the electrical terms entering into the 
installation. 
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New Appliances 


SALES 


Flood-Light Projector Developments — Cast Squirrel-Cage 
Rotor — Washing Machines—Arcmaster Drum Controller 


Developments in Crouse-Hinds 
Flood-Light Projectors. 


Rapid development in the application 
of flood-light projectors took place dur- 
ing the war, especially for protective 
lighting of industrial and military es- 
tablishments and the effective illumina- 
tion of factory yards, freight yards, 
docks, aviation fields, etc. Now that 
all war restrictions on lighting have 
been removed, it is very likely that many 
further applications of flood lighting 
will be made, which will call for a vari- 
ety of projectors for different purposes. 
It is therefore opportune to review the 
recent developments in one of the best 
known lines of projectors—the Imperial 
flood-light projectors made by the 
Crouse-Hinds Co., Syracuse, N. Y. 

These projectors have been on mar- 
ket several years during which their sci- 
entific design and practical construction 
have led to their extended use for a 
variety of purposes. They are made in 
two general types: the SC type for illu- 
minating wide areas relatively close to 
the projector and employing standard 
multiple Mazda C lamps with the ordi- 
nary filament construction; the SD type 
for throwing concentrated beams to a 
considerable distance from the projec- 


> e 


Fig. 1—Type SCA Projector, Showing 
New Ventilating Hood. 


tor and employing focusing type lamps 
with special concentrated filaments. The 
SC projectors are made in one size only 
with 16-in. diameter reflector and are 
designed especially for 1000-watt lamps, 
although they will accommodate any 
standard Mazda C lamp down to 300 
watts. The SD projectors are made in 
three sizes with reflectors of 9%, 12 and 
16-in. diameter; they are made to be 
used for different sizes of lamps ranging 
from 100 to 500 watts, each size pro- 
jector being adapted to use two or three 
different lamp sizes. Each type and size 
projector is made with different mount- 
ings for different requirements. 

A slight change was recently made in 
the design of the casing for the SC type 
of projectors. As now made the casing 
has a hood at the top. This gives more 
room for the mogul socket used and af- 


Fig. 2—Type SOXN Projector with Num- 
ber Boxes at the Sides. 


fords better ventilation, an important 
feature in view of the fact that the units 
are designed for use with 1000-watt 
lamps. The projector shown in Fig. 1 
is of this type, its exact designation being 
type SCA. Its mounting consists of a 
combined swivel base and quadrant, the 
former providing means for revolving 
the projector as much as 360° about a 
vertical axis and the quadrant permit- 
ting any desired elevation or depression 
Each adjustment can be locked. 

Fig. 2 shows an innovation in the SD 
line of projectors. This consists of illu- 
minated number boxes that are found of 
great value for river, harbor and patrol 
boats; they can also be used advanta- 
geously on watch towers, signal stations 
and the like. In any case they serve to 


Fig. 3—Type SAA Projector with Lamp 
inclined to Permit Pointing 
Downward. 


identify the boat, tower or other unit 
A number box is provided on each side 
of the projector. The number is illu- 
minated by an auxiliary incandescent 
lamp of 40 watts or less, these lamps 
being on a separate circuit so that they 
may be kept burning while the search- 
light itself is turned off. The number 
boxes are made of cast iron, secured 
to the main casing in a water-tight man- 
ner and provided with a hinged and well 
gasketed, water-tight door sealed by 
three wing-nut catches. The number 
stencil is placed between two sheets of 
glass, of which one is diffusing and the 
other clear. Two 3-in. Arabic numerals 
may be used in each stencil. This pro- 
jector is designated as type SDXN. As 
shown in Fig. 2 it has a pedestal mount- 
ing with wheel control. It is designed 
for mounting on the roof of the pilot 
house or tower, thus making the wheel 
convenient for readily turning the pro- 
jector around horizontally or elevating 
and deflecting it. Contact from the 
projector to the circuit is made through 
three contact rings within the pedestal, 
of which one is in common in both the 
projector and number circuits and the 
other two are connected to the other 
side of each of these circuits. 


Fig. 4—Type SAE Projector with in- 
clined Lamp and Trunnion Mounting. 


In Figs. 3 and 4 are shown two en- 
tirely new types of projectors, known as 
types SAA and SAE, respectively. Thes 
are unique in having the lamp mounted 
30° back of the vertical to permit 
pointing the projector almost straight 
downward for lighting the adjacem 
ground from the top of a building. Ths 
may be done while still leaving the lamp 
burning in proper position, that is, within 
45° of the vertical with base up, which 
is a requirement in the Mazda C lamp: 
with regular filaments. For instance. 
by tipping the projector 75° forward an¢ 
downward the lamp will still be witbir 
45° of vertical and the center of the 
beam will be within 15° of the base ot 
the wall, to which the light will extend 
because of the spread of the beam. The 
difference between the units shown 1 
Figs, 3, and 4 is only in the mounting. 
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the former having a swivel base and 
quadrant, as in Fig. 1, while the latter 
has a swivel base and trunnions. The 
latter method of providing for tilting 
the unit is preferred in some cases. 
Both these projectors have 12-in. reflec- 
tors and are rated at 250 watts; the 200- 
watt focusing lamp or any ordinary 
filament Mazda C lamp up to 200 watts 
may be used for exact focusing. As 
with practically all the Imperial projec- 
tors, these units may be provided with 
either crystal-glass mirror reflectors, or 
with nickel-plated copper or polished 
aluminum reflectors to suit the desire 
of the purchaser. 


Locomotive Washer Uses Novel 
Method. 


A new electrically operated wash- 
ing machine, embodying an entirely 
new method to secure the necessary 
water agitation has recently been 
placed on the market by the Rem- 
mert Manufacturing Co., St. Louis, 
Mo. Itis built on a principleħn which 
every drop of water is constantly in 
action, similar to a steam locomotive 
and for this reason is called the Loco- 
motive washer. 

In this machine the clothes recep- 
tacle contains no moving parts, which 
eliminates any possibility of tearing 
the clothes. By means of reducing 
gears and an eccentric the entire re- 
ceptacle or tub is moved horizontally 
over a runway about 6 in. long. This 
movement causes a violent agitation 
of the water and clothes in the form 
of a figure 8. In this way the water 
is forced through the fabrie which is 
cleansed thoroughly and quickly. 

A gas heater or oil burner is at- 
tached to the framework of the ma- 
chine by which the water can be kept 
at the boiling point. In addition to 
being very convenient for heating the 
water this attachment permits the use 
of steam in the tub which hastens 
the cleansing action and sterilizes the 
clothes at the same time. A swing- 
ing wringer with a safety attachment 
is also provided which may be used 
in any position. ' 


New Locomotive Washer. 
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This machine is very compact and 
substantially built and all moving 
parts are inclosed. It is simple in 
construction and easy to operate. It 
is furnished with either a galvanized 
iron or copper tub. 


Squirrel-Cage Induction-Motor 
Rotor with Cast Conductors 
and End Rings. 


A new type of rotor with cast wind- 
ing which has been recently designed 
by the General Electric Co., Schenec- 
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Holes bored radially through the cast 
end rings give effective ventilation for 
rotation in either direction. The new 
cast-winding rotor is especially effective 
on induction motors of the squirrel-cage 
type. The accompanying illustration 
shows a sectional view of the cast rotor. 


Arc-Master Equipment for Drum 
Type Controllers. 


The drum type controller is very 
widely used for electric mining loco- 
motives, cranes, hoists, derricks and 
other heavy machinery, especially such 


Part Sectional View of Cast Rotor, Showing Uniformity of Bars and End Rings and 
Ventilating Holes in Latter. 


tady, N. Y., presents new features and 
improvements worthy of description. 
The copper bars and short-circuiting 
rings comprising the windings employ 
the same material and are cast in a 
single . operation. With the windings 
thus made a solid unit with exceptional 
rigidity, durability and better balance is 
secured. The cast winding from an 
electrical point of view also insures uni- 
form cross-section and union between 
the bars and the end rings. This has 
become a factor in eliminating operating 
difficulties due to open-circuiting of 
joints between bars and end rings. 


Vigorous Water Action. Ob 
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as is subject to reversal. When such a 
drum controller is used in service that 
is particularly severe, as when there is 
very frequent reversing, plugging and 
inching, the contacts are subject to se- 
vere arcing which causes high mainte- 
nance and frequent trouble. This mat- 
ter is taken care of, in the case of 
some drum-controller installations, by 
providing an automatic control panel 
which limits the introduction of the 
current to safe values at the different 
steps and also affords full protection 
against overloads at all times. 

To simplify the equipment and at the 


DS 


| Without Inside 


 y 


822 


same time secure practically all the pro- 
tection of a separate automatic control 
panel, the Union Electric Manufactur- 
ing Co. Milwaukee, Wis., has placed 
on the market what is known as the 
‘‘Arc-Master” equipment for weather- 
proof drum controllers. This equip- 
ment was designed with the assistance 
of the Automatic Reclosing Circuit 
Breaker Co., of Columbus, Ohio, which 
will build part of the apparatus. The 
outfit consists of two additional pieces 
of equipment besides the controller: the 
Arc Master proper, which is a simple 
attachment secured to the head of the 
drum, and a separate but compact auto- 
matic protective panel. Three pilot cir- 
cult wires run from the Arc Master to 
the panel, the wiring being substan- 
tially as shown herewith. 

One of the distinctive features of the 
equipment is that the operator can ro- 
tate the handle only in the direction he 
wishes to go and he can advance the 
motor speed only as the motor is capable 


of properly picking up its load. In. 


other words, acceleration, plugging and 
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Wiring Diagram of Arc Master, Solenoid Switch and Overload 
Relay with Drum Controller. 


reversal are limited to safe values, so a 
new or careless operator cannot injure 
either the motor or controller. The 
controller is operated substantially free 
of arcing at all times. All circuits 
breaking heavy currents have the arc 
broken on the solenoid switch, which is 
especially designed for this purpose. 
Burning of contact fingers and arc de- 
flectors is thus eliminated and the con- 
tacts remain in working condition. 

A ground or short-circuit on any of 
the electrical parts which causes heavy 
current to flow while the controller is 
on can readily be broken with the 
solenoid switch. Greater safety is se- 
cured as the Arc Master eliminates any 
chances for the controller to fail to 
open the circuit. 

The opening of the main circuit by 
the Arc Master and solenoid switch ac- 
complishes the same purpose as pulling 
the main switch to take the power off 
before throwing the controller to the 
“off” position. 

Application of the Arc Master and 
solenoid switch to controllers which 
have proven too small for the work will 
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make them suitable for long periods of 
useful service. If the Arc Master and 
solenoid switch should become inoper- 
ative for any reason whatever, the con- 
troller can be operated the same as any 
controller without this attachment. 

The Arc Master is mounted on the 
head of the controller and is operated 
by the motion of the standard control- 
ler handle. In appearance it is like a 
cylindrical can, 6 in. in diameter and 
3 in. in height, with three wires han- 
dling a pilot circuit to the solenoid 
switch. The latter is of a specially 
constructed magnetic blowout type. It 
is rugged, massive, and designed for 
continuous duty. The contact parts are 
of solid copper, very liberally propor- 
tioned and they are renewable. Wear 
is automatically taken up and its action 
Is quick and positive. The solenoid 
switch is mounted on a slate panel 
which can be mounted anywhere con- 
veniently. 

The Arc-Master equipment protects 
motors from being started on account 
of the controller having been left in 


running position in case voltage is off 
the line momentarily for any reason 
and again restored. With this equip- 
ment, after voltage failure on the line, 
it is necessary for the controller to be 
moved to the “off” position and again to 
the first running position before the 
solenoid switch will close to energize 
the controller. This is an important 
safety feature. 

When specified, a simple overload re- 
lay is furnished which protects the 
motor not only from low voltage but 
also from overload. Both features are 
automatic in reclosing when conditions 
return to normal. With this additional 
overload relay the controller fully pro- 
tects the motor from low voltage and 
overload in addition to eliminating all 
arcing. 


Wayne Vacuum-Type Electric 
Washer. 


The Wayne Manufacturing Co., St. 
Louis, Mo., has just introduced a new 
electric washing machine of the vac- 
uum type to be called the Wayne No. 


View of No. 50 Wayne 
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50. This machine employs a single 
vacuum cup which is worked up and 
down in the tub by an electric motor 
forcing the soap, water and air 
through the fabric of the clothes to 
be washed. 

The tub itself is of red cypress 
wood, corrugated to increase the 
water agitation, and is mounted on 
an iron frame. The action is con- 
trolled by a small lever on the top 
of the lid and is automatically shut 
off when the lid is raised. The 
vacuum cup is of galvanized iron, 
riveted with copper rivets to a cast- 
ing attached to the handle. The cast- 
ing also acts as a wing and helps to 
change the position of the clothes 
on each stroke of the cup. <A swing- 
ing power wringer is attached to the 
tub. This wringer is fitted with a 
releasing device which stops and re- 
leases the rolls instantly in the event 
that the clothes become wrapped 
around them. 

Another feature of this washer is 
the detachable platform which pro- 


Showing 
Detachable Platform for Extra Tubs or Basket. 


Vacuum Washer, 


vides a convenient stand for an extra 
tub and clothes basket which adds 
greatly to its convenience. 

The machine when set up takes up 
a space 47 by 47 in., which is re- 
duced to 47 by 28 in. when the plat- 
form is detached. 


Lamp-Dimming Device Im- 
proved. 


The “Anylite Regulator.” or lamp- 
dimming device, that was placed on the 
market by the Anylite Electric Co.. 
Fort Wayne, Ind., several years ago. 
has been improved in several particu- 
lars and is now said to be exceptionally 
rugged for service with any lamp not 
exceeding 40 watts. The earlier rating 
of 60 watts has been reduced to safe- 
guard against burnout of the resistance 
element or traveling contact. There 
are now some 20 changes between full 
brightness of the lamp and “‘off,” these 
being obtained by pulling the dark 
chain to the desired extent: brightening 
of the light is obtained by pulling the 
light chain. 
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- Fowle & Cravath Organize—Pratt & Whitney to Manufac- 
ture Hoke Gages—Black & Decker Appoint Representative 


Frank Morse has sold his interest 
in the American Electric Co., Janes- 
ville, Wis., to O. V. Emmons. Mr. 
Emmons, with his brother, G. W. 
Emmons, will continue to operate the 
business under its present name. 


Bleadon-Dun Co., 11-17 South 
Desplaines street, Chicago, manufac- 
turer of violet ray high frequency 
machines, has removed its offices to 
the second floor of the Hearst build- 
ing. Thus the entire space occupied 
by the offices will be given over to 
manufacturing and enable the com- 
pany to increase its output and keep 
pace with its steadily increasing 
business. 


Dubilier Condenser Co., Inc., 217 
Centre street, New York, N. Y., is 
distributing a 32-page booklet which 
contains a complete record of the 
invention, development and uses of 
the Dubilier mica condenser. The 
booklet is well illustrated and con- 
tains much interesting information 
concerning apparatus used in radio- 
telephony and radiotelegraphy. 


The Cooling Tower Co., Inc., 15 
John street, New York, in a bulletin 
recently issued describes a new type 
spray nozzle for cooling ponds, which 
produces a flat fan-shaped spray. It 
is the result of development work in 
which engineers of the company have 
been engaged for the past two years, 
who after an extensive series of ex- 
periments and tests in the laboratory 
of the Stevens Institute of Technol- 
ogy, and at various spray plants in 
operation, have developed a nozzle 
which eliminates the defects in this 
method of cooling. The troubles, 
their cause and remedy are discussed 
in the bulletin which also contains 
illustrations and data taken during 
tests and outlines the principles of 
operation of spray cooling. 


The Electric Hoist Manufacturers 
Association, 9 West 40th street, New 
York, is distributing a valuable book- 
let entitled “The Strong Army of In- 
dustry,’ which contains an excellent 
treatise on the electric hoist. While 
the diversified service demanded of 
electric hoists is recognized, it is 
stated that the availability for a still 
greater variety of hoisting and con- 
veying work is not generally known. 
The booklet gives to the reader some 
conception of the almost unlimited 
held of usefulness for overhead elec- 
tric hoists and an idea of their adapt- 
ability to practically every branch of 
industry. In this publication twenty- 
two different electric hoist applica- 
tions are depicted, and while not in- 
dicative of the scope of service ren- 
dered by the electric hoist, they serve 
to suggest an adaptation to almost 
every line of work that will effect a 
material saving in labor or time, or 
perhaps both. 


Despatch Manufacturing Co., Min- 
neapolis, Minn., manufacturer of elec- 
tric ovens and heating appliances, has 
moved into larger and more com- 
modious quarters, occasioned by the 
constantly growing demand for elec- 
tric ovens and heating appliances 
necessitated larger quarters. The new 
factory is located at 116-122 First 
avenue, North, and provides over an 
acre of floor space. 


The Van Dorn & Dutton Co. 
Cleveland, manufacturer of gears, has 
opened branch offices at Chicago and 
New York. At both cities it is the 
company’s purposes to specialize in 
gears and pinions for electrical work. 
Harry F. Keegan, formerly with the 
Chicago Surface lines and well known 
in the electrical railway field, will 
manage the Chicago branch, with 
offices at’ 1241 First National Bank 
building. His brother, John Keegan, 
will manage the New York branch, 
with offices at Room 312, 30 Church 
street. He comes from the Inter- 
boro railway, where a third brother 
is now engaged. 


Wheeler Condenser & Engineering 
Co., Carteret, N. J., in the month of 
April manufactured and shipped 879,- 
900 lb. of seamless drawn brass and 
copper condenser tubes. Its Crescent 
brand tubing is in great demand be- 
cause of its excellent corrosion re- 
sisting properties. Users find that it 
pays to use the highest quality of 
tubing in condensers, heaters, evapo- 
rators, reboilers, etc. This manufac- 
turer 1s peculiarly well 
making tubing of this kind because of 
its broad experience in the manufac- 
ture of condensers and condensing 
equipment. Where desired, the re- 
search department of this company 
investigates each user's individual 
problems. 


Hawthorne Co. is the name of a 
company recently organized which 
represents a consolidation of the 
Hawthorne Manufacturing Co., Inc., 
Bridgeport, Conn., manufacturer of 
spotlights, flashlights, etc., and Ham- 
ilton & DeLoss, Inc., manufacturer 
of special sheet metal goods. The 
new corporation is capitalized at $1,- 
500,000 and occupies the recently com- 
leted plant of the latter company, 
which comprises about seven acres of 
ground, located in Fairfield, Conn. 
The consolidation will provide great- 
ly increased manufacturing facilities 
and will enable the new company to 
enlarge its output of lamps and light- 
ing devices in sheet metal. The off- 
cers of this organization are as fol- 
lows: E. W. Bassick, chairman of 
the board: president, H. H. DeLoss; 
vice-presidents, H. H. Hamilton and 
E. A. Hawthorne; treasurer, H. H. 
DeLoss: assistant treasurer, Arthur 
D. Sullivan; secretary, E. Horace 
Hawthorne. 


fitted for 


Black & Decker Manufacturing Co., 
Baltimore, manufacturer of portable 
electric tools, electric air compressors 
and special machinery, announces the 
appointment of George R. Lundane 
as manager of the New York offices 
just established in the Equitable 
building. Mr. Lundane was formerly 
connected with the Thomas B. Jef- 
fery Co., Kenosha, Wis., as service 
manager of the Kansas City plant. 
He was recently associated with the 
Findeisen & Kropf Manufacturing 
Co., Chicago, in the capacity of east- 
ern district sales manager. With the 
establishment of the New York off- 
ces, the Black & Decker company has 
branches in virtually every leading 
city of the country. The company 
maintains offices in New York, Phila- 
delphia, Atlanta, Ga., San Francisco, 
Chicago, Detroit, Columbus, Ohio, 
Buffalo and Boston, and headquarters 
in Baltimore. It also has foreign con- < 
nections in England, France, Norway, 
Sweden and Japan. 


Pratt & Whitney Co., Hartford, 
Conn., has secured the manufacturing 
rights for the Hoke precision gages, 
which are now being made at the Bu- 
reau of Standards as inspection and 
reference sets for army and navy use. 
The demand for gage blocks last year 
exceeded the supply and the Army 
Ordnance commandeered a consider- 
able percentage of importations to 
meet its urgent requirements. A great 
deal of experimental work has been 
done in the toolrooms of this country 
in attempts to produce flat parallel 
opposite faces on size blocks of ac- 
curate length and it is believed that 
William E. Hoke, of St. Louis, has 
the honor of first producing in this 
country gage blocks superior to the 
imported article. The blocks were 
produced at the Bureau of Standards 
by Mr. Hoke, first as an employe of 
the Bureau, and later as a major of 
Ordnance Department, U. S. A., the 
Ordnance Department at the same 
time appropriating $50,000 to manu- 
facture gages for the Army.. There 
were developed methods of manufac- 
ture and measurement almost unbe- 
lievably accurate. The Bureau of 
Standards is now producing Hoke 
blocks within limits of three mil- 
lionths of an inch, and the greater 
part of these show no error of a 
millionth. The measurements are 
made by optical methods and are, of 


course, quite beyond the reach of 
-ordinary shop practice. Each set of 
these gage blocks is accompanied 


with a signed certificate from the Bu- 
reau of Standards, identifying the par- 
ticular gage blocks by serial numbers, 
and with a statement of the actual 
errors found in each block. The com- 
pany has adopted a design of block 
approximately lin. square, with a %*- 
imņy cotintersunk hole through the 
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center, and it is believed that this de- 
sign will be found more convenient 
than the rectangular shape in com- 
mon use. The Hoke gages are glass- 
hard, of special alloy steel selected 
for its wearing qualities and perma- 
nence, thoroughly seasoned and beau- 
tifully finished. The first sets ready 
for the market will consist of five 
blocks, 1 in., .5 in., .6 in., .2 in., .l in., 
giving any tenth up to 2 in. 


The American Steam Conveyor 
Corp., Chicago, announces the ap- 
pointment of N. B. Stewart as district 
representative in charge of its St. 
Louis territory. Offices have been 
opened at 708 Merchants-LaClede 
building, St. Louis, Mo. 


Schmitz Electric Co., Manitowoc, 
Wis., has been organized and suc- 


ceeds to the business of George 
Wolf, located at 1208 Washington 
street. Members of the firm are Ra- 


leigh and Homer Schmitz, and the 
concern will engage in a general elec- 
trical business, and will also conduct 
a store with a full line of supplies. 


E. C. Atkins & Co., Inc., Indian- 
apolis, Ind., is distributing a new 
booklet which has for its subject At- 
kins circular metal cutting saws de- 
signed for various makes of machines. 
Detailed information as to diameter, 
thickness, size of hole, pitch of teeth, 
price, etc., is given, accompanying 
which are illustrations of the various 
saws and reproductions of the pitch 
of teeth. These saws are scientific- 
ally constructed, well adapted to the 
cutting of different kinds of metal 
and will withstand the severest test. 


Benjamin Electric Manufacturing 
Co., Chicago, Ill, has prepared sev- 
eral very elaborate sales helps for the 
dealer, which are bound to aid him in 
the sale of the Benjamin Two-Way 
plug. The company is conducting a 
very extensive advertising campaign 
in 31 leading national magazines of 
the country, and it will be remem- 
bered by the dealer that all of this 
advertising is doing much more for 
him than merely selling plugs, it is 
increasing his sales on all household 
electrical appliances and is building 
up his business on the reputation of 
this national advertiser. A new 28- 
page sales-help book has been pre- 
pared, which represents one of the 
strongest, broadest and most compre- 
hensive sales services extended by a 
manufacturer to a distributor of an 
electrical specialty. In this book are 
reproduced some of the attractive 
advertisements used by the company, 
presenting strong and convincing 
arguments for the Benjamin Two- 
Way plug. Besides 
ers, stickers, newspaper electrotypes, 
etc., the company is furnishing col- 
ored wall hangers and advertising 
display cartoons. These are made up 
in colors designed for either counter 
or window trim. 


Fowle & Cravath Engineering Part- 
nership Formed.—Frank F. Fowle- 
until recently one of the receivers of 
the Central Union Telephone Co. and 
formerly consulting engineer, and 
James R. Cravath, well-known con- 
sulting electrical and illuminating 
engineer of Chicago, have formed an 
engineering partnership under the 
firm name of “Fowle & Cravath,” 
with offices in the Monadnock Block, 


illustrated fold- - 
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Chicago. Both partners are men who 
have made national reputations in 
their work and are especially well 
known in Chicago and the Middle 
West. The services of the firm will 
be devoted to investigations, research, 
design, supervision, management, ap- 
praisals and rate cases, in the several 
fields with which the partners have 
heretofore been identified. 

Mr. Fowle was graduated from the 


Frank F. Fowle. 


Massachusetts Institute of Technol- 
ogy in 1899, in the electrical engi- 
neering course, and then served nine 
years with the American Telephone 
& Telegraph Co. in various capacities 
in the engineering, railway and oper- 
ating departments, finally serving as 
manager of the Chicago territory of 
the long-lines system. From 1908 to 
1912, Mr. Fowle was in practice as a 
consulting engineer, with headquar- 
ters in Chicago, during which period 
he served numerous important inter- 
ests, both corporate and municipal. 


James R. Cravath. 


In 1912 he went to New York and 
jointly with Dr. A. S. McAllister was 
in charge of the editorial department 
of Electrical World. In 1913 Mr. 
Fowle became editor-in-chief of the 
“Standard Handbook for Electrical 
Engineers,” published by the Mc- 
Graw-Hill Book Co., and again en- 
tered engineering practice, in New 
York. Early in 1914 he was appoint- 
ed one of the receivers of the Central 
Union Telephone Co., in connection 


‘of Rock Island and Moline. 
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with the Read suit, by Judge William 
E. Dever of the Superior Court of 


Cook County, Ill., the other receivers 


being David R. Forgan and Edgar S. 
Bloom. Messrs. Fowle and Bloom. 
served as the chief executive and 
operating officials of the system 
throughout the five years of receiver- 
ship, until recently discharged by the 
court in consequence of. the settle- 
ment of the litigation. 

Mr. Fowle is an active member of 
many technical “societies and has 
served on many of their committees. 
He was chairman of the Telephony 
and Telegraphy Committee, Amer- 
ican Institute of Electrical Engineers, 
and has just been made a member 
of the Development Committee. 
Western Society of Engineers. He 
has also just been elected a manager 
of the American Institute of Elec- 
trical Engineers, and re-elected man- 
ager of the Chicago Section, Illumi- 
nating Engineering Society. 

Mr. Cravath graduated with the 
degree B. S. in 1892 from Grinnell 
College, Grinnell, Iowa. From 1892 
to 1907 he was electrical editor of the 
Street Ratlway Review of Chicago. 
In 1900 he became western editor at 
Chicago for the Electrical World and 
other McGraw publications, remain- 
ing on the regular staff until 1910. 
when he began to give his time to 
consulting engineering and executive 
work, in which he has been engaged 
ever since. During the last ten years 
of his editorial experience, he became 
specially interested in illuminating 
engineering and did consulting ex- 
pert work in that line among the 
pioneers in that field. His editorial 
work among  central-station com- 
panies also led to his becoming in- 
terested in a financial and executive 
way in several small public service 
properties. He was for four years 
president of the Lawrenceville (IIL) 
Light & Water Co. and for two years 


secretary, treasurer and managing: 
director of the Peoples’ Water & 
Light Co. of Harrisburg, Ill. For 


the past five years, since its organ- 
ization, he has been president and 
treasurer of the Tri-City Artificial 
Ice Co. of Rock Island, Ill., which 
operates an electrically driven modern 
ice plant, which is the chief source 
of artificial ice supply to the cities 
For @wo 
years he had general charge of the 
Menominee Range Power Co., giving 
electric service in the Iron River 
mining district of Michigan. 

In a consulting capacity, Mr. 
Cravath has served many companies 
and municipalities in connection with 
street-lighting plans, alterations, con- 
tracts, public utility rates and ap- 
praisals, and power-plant economies. 
He is perhaps best known through 
his prominence in the illuminating 
engineering field. He is one of the 
authors of “Principles of Interior 
Illumination” and of “Practical Illu- 
mination,” and the author of “Street 
Lighting for Small Towns and Cities.” 
He has held numerous effices and 
served on many committees in tech- 
nical societies in the electrical and 
illuminating field. He was the first 
secretary of the Chicago Section of 
the Illuminating Engineering Society 
and later chairman, director and vice- 
president. He is at present chairman 
of the Electrical Section of the West- 
ern Society of Engineers. 
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Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


Springfield, Vt.—Arrangements are 
being made by the Colonial Light & 
Power Co. for extensive additions 
and improvements to practically 
double the present capacity. The 
company’s plans include the erection 
of a new electric substation and ad- 
ministration building on Clinton 
street, one-story, about 25x75 ft., con- 
tract for which was recently award- 
ed, with a new outdoor substation. 
It is expected that the work will be 
completed by the commencement of 
the coming fall. Installation of a 
quantity of new equipment at the 
Cavendish hydroelectric power of the 
company is under way, to facilitate 
operations. 


Springfield, Mass.— The United 
States Government has awarded a 
contract to the A. E. Stephens Co., 
318 Main street, for the proposed 
alterations and improvements in the 
engine plant at the Arsenal, Hill 
Shops. A two-story and basement 
addition to this plant will also be 
erected, the entire work being esti- 
mated to cost $25,000. 


Hartford, Conn.—Hartford Rubber 
Works has awarded a contract to the 
J. H. Crozier Co., 721 Main street, 
for the erection of a one-story addi- 
tion to.its plant, 60x79 ft., to cost 
$34,000. 


Buffalo, N. Y.—Lloyd A. Wooley 
has recently leased property at 83-85 
Ellicott street, and will operate an 
electric fixture establishment. 


New York, N. Y.—In a report re- 
cently made by the Department of 
Commerce, it is set forth that the 
various electric light and power sta- 
tions in the United States during the 
year 1917 generated more than 25,- 
000,000,000 kw-hr. of electric energy, 
which produced an income in excess 


of $500,000,000. 


New York, N. Y.—Negotiations 
have been completed by Bank & Hel- 
ler, operating a local electrical con- 
tracting establishment for the leasing 
of property at 468 Seventh avenue, 
for a new establishment. 


Troy, N. Y.—Large quantities of 
electrical machinery, equipment, etc., 
will be required by the Ordnance De- 
partment, Washington, in connection 
with the proposed extensions to the 
Arsenal at Watervliet, near Troy. It 
is understood that about 35 additional 
acres of land will be acquired, and 
plans are under consideration for the 
erection of a number of large addi- 
tions, a portion of the works to be 
equipped for the production of 14- 
inch guns. Upon completion of the 
additions, employment will be avail- 
able for about 7000 persons, the ex- 
pansion program calling for the ex- 
penditure of over $10,000. It is under- 


stood that the Watervliet Arsenal will 
be the principal plant of its kind in 
the country. 
charge. 


Colonel Mettler is in 


Watertown, N. Y.—Northern New 
York Utilities Co. is having bids 
taken by James P. Brownell, Car- 
thage, N. Y., for the construction of 
a concrete and steel power plant, dam 
and canal on Black river, Watertown, 
to cost approximately $250,000. 


Hoboken, N. J.—Following the for- 
mal transfer to the United States 
Government of three of the six Ger- 
man owned piers on the Hoboken 


water front on May 3 for a consider- 


ation said to be about $2,500,000, it is 
understood that extensive improve- 
ments and alterations will be made, 
including the erection of a large new 
electric power plant .to be used to 
supply electric energy for the piers, 
the replacement of wooden Pier No. 
6 by a modern double-deck pier of 
concrete and steel. 


Newark, N. J.—Murray Wire Co. 
has completed negotiations for the 
leasing of the one-story building at 
491 New Jersey Railroad avenue, for- 
merly occupied by H. D. Parmelee & 
Co., for a new establishment. 


Ephrata, Pa—Harry Eby Shoe Co. 
has had plans prepared for the con- 
struction of a new four-story brick 
factory building, about 42x99 ft., and 
one-story power plant, 39x43 ft., to 
provide for increased operations. W. 
E. S. Dyer, Land Title building, Phil- 
adelphia, is architect for the company. 


Philadelphia, Pa. — Scott-Powell 
Dairies, 45th and Parrish streets, have 
had plans prepared for the installation 
of new boiler equipment at their plant, 
to provide for increased operations. 


Logan, W. Va.—Guyan Machine 
Works will receive quotations on 25- 
hp. electric hoists, hoisting drums, 44 
and 48-in. gage storage battery loco- 
motives and 6 and 8-in. cast-iron pipe. 


Spencer, W. Va.—The city con- 
templates constructing a power plant. 
Address Mayor Wieland. 


Hagerstown, Md.—Rupp Manufac- 
turing Co. will purchase new equip- 
ment of all kinds to replace that de- 
stroved in the fire which recently 
wiped out its plant. It will be rebuilt 
immediately. 


Lynchburg, Va.—Southern Electro 
Steel Co. will install an electric steel 
foundry with one-ton electric furnace, 
core oven, drying oven, annealing 
oven, heat-treating plant, sandblast 
equipment, traveling cranes, etc. 


Wilmington, N. C.—Hamme Marine 
Railway desires prices on 15 or 20-hp. 
electric motors, etc. Address R. F. 
Hamme, Jr., 106 North 4th street. 


Cornelia, Ga—The plant of the 


Wofford Shoal & Light Co. will be 
enlarged. The transmission lines will 
be extended. Address W. B. Ellard, 
manager. 


Unadilla, Ga—The city is under- 
stood to be making preliminary ar- 
rangements for the erection of an 
electric light plant, to be used for 
municipal service. It has not been 
announced as to the exact time when 
the plans will mature. C. B. Morgan 
is mayor. 


Pensacola, Fla—vThe Bureau of 
Yards and Docks, Navy Department, 
is planning extensions and better- 
ments in the electric power plant at 


the naval works at Pensacola, to cost 
about $50,000. 


NORTH CENTRAL STATES. 


Springfield, Ohio.—Clark County 
Lumber Co. will erect an 80x140 plan- 
ing mill to be equipped with elec- 
tricity. - 


Evansville, Ind.—The remodeling of 
the New Majestic Theater, to cost 
between $50,000 and $75,000, will de- 
mand a large installation of electrical 
fxtures. Address Harry E. Boyle 
& Co., Evansville, Ind. 


Fort Wayne, Ind.—Thieme Broth- 
ers Co. will erect a four-story fac- 
tory building, 90x157 ft., face brick, 
cement and steel construction, to cost 


$150,000. 


Huntington, Ind.—J. F. Buippus. 
president of the Huntington Light & 
Fuel Co., will erect a $250,000 hotel 
building. 


Kokomo, Ind.—M. J. Hoffman Con- 
struction Co., Evansville, Ind., has 
been given contract for the erection 
of $450,000 addition to plant of 
Haynes Automobile Co. The addi- 
tion will consist of new assembling 
plant and forge shops, 120x800 ft., . 
four stories,» brick, stone and rein- 
forced concrete, with steel sash. This 
building is the first of a group to 
cost $1,500,000. 


LaPorte, Ind.—Wanatah_ Electric 
Co. has increased its capital stock 
from $5000 to $10,000 and will en- 
large its scope of work. 


Mishawaka, Ind.—Plans are under 
way here for the formation of a $100,- 
000 company to erect fireproof houses 
for the working classes of South 
Bend and Mishawaka. 


South Bend, Ind.—Union Electric 
Co. has purchased a site for the erec- 
tion of a large building. 


South Bend, Ind—Mishawaka 
Woolen Manufacturing Co. wil] erect 
a $25,000 three story, fireproof build- 
ing. - 

Delavan, Ill.—Royal Light & Power 
Co. will build a- transmission line 
from Delavan to San/Josè 
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Fisher, I1].—$12.000 electric light 
bonds will be offered for sale. Ad- 


dress Oscar Zook, village clerk. 


Quincy, Ill.—Quincy Railway Co. 
has entered into a contract with the 
Mississippi River Power Co. for the 
purchase of current from the power 
company. 


Rockford, IN—A. C. Woods & Co., 
contracting engineers, will install a 
structural steel plant with heavy 
power driven machinery, the plant to 
manufacture complete steel shapes. 


Detroit, Mich.—Stecker Electric & 
Machine Co. will erect a new factory 
building. 


Cudahy, Wis.—Cudahy Brothers 
Co. will build a power plant addition 
and install a 600-kw. generator set 
and two 400-hp. boilers. Michael F. 
Cudahy, president and general man- 
ager. 


Milwaukee, Wis.—Chicago, North 
Shore & Milwaukee railroad will start 
work soon on its new $250,000 depot 
and terminal station on Sixth street, 
between Sycamore and =  Clybourn 
streets. 


Racine, Wis.— Webster Electric Co. 
is having plans prepared for the cen- 
struction of a power plant and fac- 
tory. 

Altura, Minn.—A company has been 
organized to build an electric light 
and power plant to cost about $300.- 


000. Address Power Engineering Co., 
510 Corn Exchange, Minneapolis, 
Minn. 

Davenport, lIowa.— White Lily 


Washer Co. will erect factory build- 
ing. 220x225 ft., to cost $15,000. 


Newton, Iowa.— Engineers Archer 
& Stevens, 609 New England build- 
ing, Kansas City, Mo., have prepared 
plans for $175,000 electric light plant 
improvements. Address city clerk. 


St. Louis, Mo.—Swift & Co. will 
expend $70,000 enlarging the power 
house. 


Sikeston, Mo.—The city is under- 
stood to be arranging plans for the 
erection of a new electric light plant, 
to be used for municipal service. The 
structure is estimated to cost about 
$75.000, with equipment installation. 
C. C. White is mayor. 


Kansas City, Kans.—The franchise 
of the Standard Electric Light & 
Power Co. will expire July 1 and will 
not be renewed. The city will take 
over the service which the company 
has been furnishing and will supply 
all consumers with the required cur- 
rent. 


Liberal, Kans.—The council has 
perfected plans for establishing a new 
lighting system. It was decided that 
the system should embrace the prin- 
cipal streets, running north and south 
as far as the paving goes on Kansas 
avenue and East and West on Sec- 
ond street, the same distance. The 
business section of Lincoln and Third 
streets will also be taken care of. 


Beatrice, Neb.—Comimittee of busi- 
ness men of Plymouth, 14 miles west 
ot Beatrice, is arranging to build a 
transmission line from Beatrice to 
Plymouth and to secure a supply of 
current from Beatrice. Plymouth has 
been without electric service for a 
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DATES AHEAD. 


National Electric Light Association. 
Annual convention, Atlantic City, N. 
J.. May 19-28. Secretary, T. C. Mar- 
tin, 33 West 39th street, New York 
City. 

Electric Power Club. Annual meet- 
ing, Hot Springs, Va., May 22, 23 and 
24. Secretary, C. H. Roth, 1410 West 
Adames street, Chicago. 


Association Electrical 
and Dealers. Convention, 
May 26 and 27. Sec- 
J. Conway, 406 York- 
Vancouver, C. 


Vancouver 
Contractors 
Vancouver, B. C. 
retary, Capt. W. 
shire building, 


Tlinois Association of Electrical 
Contractors and Dealers. Summer 
eonvention, Decatur, Ill, June. Sec- 
retary, N. M. Blumenthal, 179 West 


W ashington street, Chicago. 


Electrical Supply Jobbers’ Associa- 
tion. Annual convention. Hot Springs, 
Va, June 10, 11 and 12. Headquar- 
ters, The Homestead Hotel. Secre- 
tary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 


Tri-State Water and Light Associa- 
tion. Annual convention, Greenwood, 
S. C., June 17-19. Secretary-treasurer, 
WwW. F. Stieglitz, Columbia, S. C. 


American Society of Mechanical En- 
gineers. Spring rneeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City. 


American Institute of Chemical En- 
gineers. Summer meeting, Boston, 
Mass., June 18-21. Secretary, Prof. J. 
C. Olsen, Polytechnic Institute, Brook- 
lyn, N. Y. 


American Institute of Electrical En- 
gineers. Annual convention, Adiron- 
dacks, N. Y.. June 24-27. Headquar- 
ters, Lake Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis., July 15, 16 
and 17. General manager, Ww iliam H. 
Morton, 110 West 40th street, New 
York City. 


Ohio Electric Tight „Association. 

Annual meeting, Cedar Point, Ohio, 

15-18. Headquarters, Breakers 

; Secretary, D. L. Gaskill, 
Greenville, Ohio. . 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis. Mo., September, 1919. Sec- 
retary, John F, Kelly, Empire build- 
ing, Pittsburgh, Pa. 


National Association of Electrical 
Inspectors. Annual meeting. Spring- 
field. Mass.. Oct. 13 and 14. Secretary, 


W. L. Smith, Concord, Mass. 


Tuminating Engineering Society. 


Oc- 
Clarence I.. 
New York 


Annual convention, Chicago, NL, 
tober. General secretary, 
Law, 29 West 39th street, 
City. 


number of years and the business men 


wish this service. Address Harry 
Gerhardt, Plymouth, Neb. 
Emerson, Neb.—On May 28 the 


question of issuing $20,000 municipal 
light bonds will be submitted to vote. 
Address village clerk. 


Falls City, Neb.—A $150,000 court- 
house will be erected here to replace 
one destroyed by tre. 


Gregory, S. D.—The city will build 
a $25,000 municipal lighting plant. 
Address Gustave Reiter, mayor. 


Sioux Falls, S. D—Sioux Falls di- 
vision of the Northern States Power 
Co. has closed contract with the 
Symns-Brownell Co. for 65 hp. in mo- 
tors to be connected within thirty 
days. An additional ice-making unit 
is being installed by the J. W. Fenn 


Co., which will be served by the 
Northern States Power Co. to the 
extent of 35 hp. in motors. Addition 
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to the MechWKennan hospital will be 
completed within the next 30 days at 
which time an additional 50 hp. in mo- 
tors and 56 kw. in lighting will be 
added to the lines of the Northern 
States company. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—The ‘commercial 
department of the Louisville Gas & 
Electric Co. during the week ended 
May 3 secured 63 electric hghting and 
power customers with 34 kw. of light- 
ing and 452 hp. in motors, and took 
contracts for wiring 16 already-built 
houses. New business connected to 
the company’s lines shows an increase 
of 47 customers. There was a tem- 
porary loss of 77 kw. ot hghting and 
420 hp. in motors. The output ot 
electric energy shows an increase o! 
10.9% over the corresponding week 
of last year. 


Friendship, Tenn.— Marvel Mill Co. 
will purchase additional electric equip- 
ment. Address general manager. 


Attalia, Ala—H. M. Johnson ot 
Gadsden, Ala., will install stiff mud 
brick outht with 25 to 40 hp. electric 
motor power with daily capacity ot 
20,000 bricks. 

Selma, Ala.—American Pipe & Con- 
struction Co. of Philadelphia. owner 
of the Selma Lighting Co., has peti- 
tioned for a renewal of the contract 
to furnish light and power to the 
city. 

Port Gibson, Miss.—The city has 
voted to issue $25,000 in bonds to re- 
pair electric light and water works 
plant. Address mayor. 


Senatobia, Miss.—The city has vot- 
ed to issue $15,000 in bonds to install 
electric light plant. Address mayor. 


Heber Springs, Ark.— Arkansas Hy- 
dro-l¿lectric Development Co. is ar- 
ranging plans for the construction ol 
the proposed hydroelectric develop- 
ment at Heber Springs. The pro- 
posed work includes the construction 
of about three dams, each 50 ft. high. 
with initial dam and equipment esti- 
mated to cost about $500.000. The 
project is estimated to cost in excess 
ot $3,000,000. Dickinson & Watkins, 


Little Rock, are engineers for the 
company. 

Helena, Ark.—Helena Cotton O! 
Co. will install equipment for the 


manufacture of cottonseed products, 
including presses, power plant. ete. 


Blanchard, Okla.—The_ city has 
voted to issue $15,000 in bonds to 
construct electric light plant. Ad- 
dress board of trustees. 


Tishomingo, Okla—The city ha> 
voted to issue $50,000 in bonds to 
install electric light plant. Address 


mayor. 


Dallas, Tex.—Texas Power & Light 
Co. of Dallas has purchased the elec- 
tric light plant and transmission sys- 
tem at Stephenville. It is planned by 
the company to extend its power 
transmission system from its Brown- 
wood plant to Stephenville. Severa! 
towns in Central West Texas are 
already being provided with powe! 
and lights from the Brownwood sta- 
tion. Additional machinery will be 
installed. 


Fort, Worth, ;Tex.—An_ ordinance 
has passed the) council providing for 
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an issue of $1,800,000 improvement 
bonds. A part of the money will be 
used in the street lighting depart- 
ment of the city. Address mayor. 


WESTERN STATES. 


Carlsbad, N. Mex.—Public Utilities 
Co. is contemplating enlargements in 
its system. 


Phoenix, Ariz—A 4000-volt electri- 
cal transmission line 70 miles in 
length will be constructed immedi- 
ately to bring power from the Arizona 
Power Co. lines near Highball, to the 
Pacific Gas & Electric Co. system at 
Phoenix. 


Bremerton, Wash. — NePage-Mc- 
Kenny Co., Armour building, Seattle, 
was awarded contract for installation 
of the electrical equipment in the $24,- 
000 building to be erected at this 
place by the Bremer estate. 


Centralia, Wash.—Mendota Coal 
Coal Co. has completed arrangements 
for the complete electrification of its 
local properties, including the instal- 
lation of generator equipment, a total 
- -of about 100 hp. in motors, pumping 
machinery, and auxiliary apparatus. 


Ferndale, Wash.— Whatcom County 
Light & Power Co. is making rapid 
progress on the installation of a new 
electric lighting system in Ferndale, 
and operation will be inaugurated at 
an early date. 


Seattle, Wash—Pacific Lamp & 
Supply Co. has recently been award- 
ed a contract by the Board of Public 
Works for the furnishing of incan- 
descent lighting units for the period 
of one year for municipal service. 
‘The contract price is about $100,000. 


Seattle, Wash.—Appropriations ag- 
gregating $36,709.86 for extensions 
and improvements in the city light- 
ing system have been approved by the 
finance committee of the Seattle city 
council. 


Seattle, Wash.—Ames Shipbuilding 
& Drydock Co. has commenced con- 
struction of the first two pontoons 
of an 18,000-ton drydock, which will 
be built at the company’s shipyard. 
Six pontoons will be built, each to 
have a lifting capacity of 3000 tons. 
Electrically driven pumping apparatus 
will be installed. T. A. D. Jones 
is general manager. 


Vancouver, Wash.—At a recent 
meeting of the Better Government 
League a decision was made to be- 
gin a campaign at once through the 
different civic organizations for con- 
struction of a hydroelectric power 
plant to supply light, heat and power 
for lower Columbia basin residents 
at cost, it being the intention to have 
the government construct and own 
the plant. 


Wenatchee, Wash.—Okanogan Val- 
ley Power Co. will soon begin work 
on the construction of a dam and 
power plant on the Similkameen that 
will generate 5000 hp. The new dam 
will be of reinforced concrete and 
will be 200 ft. high. 


Astoria, Ore.—United States Ship- 
‘ping Board, Washington, D. C., and 
Astoria Marine Iron Works plan to 
build a marine railway on Young’s 
Bay, including inchne rollway and 
automatic electric ship hauling power, 
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to have 6000 tons deadweight capac- 
ity. Cost, about $500,000. 


Eugene, Ore.—Wiillamette division 
of the Mountain States Power Co. 
has secured contract with the Huber 
Construction Co. for 75 hp. in motors 
for the operation of a rock crusher 
near Lewisburg. 


Reedsport, Ore.—Reedsport Power 
& Light Co. has contracted with the 
Marshfield Electric Co. for installa- 
tion of a plant and distributing sys- 
tem here. 


Banning, Cal.— Plans are under con- 
sideration by the city trustees for the 
purchase of the local light and power 
plant, to be'’used for municipal ser- 
vice. 


Calexico, Cal—The City Council 
has ordered a special election called 
for May 27, to vote on the issuance 
of bonds to the amount of $160,000, 
to provide for the construction of a 
municipal light and power plant. 


Coalinga, Cal—The city trustees 
are arranging plans for the purchase 
of the local plant of the Coalinga Gas 
& Power Co. with distributing sys- 
tem, to be used for municipal service. 
The consideration is estimated at 
about $40,000. 


Fresno, Cal.—San Joaquin Light & 


Power Co. is understood to have in- 
augurated preliminary work on the 
construction of the proposed hydro- 
electric plant on the San Joaquin 
river near Auberry, the project being 
estimated to cost in excess of $2,- 
000,000. A. G. Wishon is manager. 
The company is understood to be 
having preliminary surveys prepared, 
etc., for the construction of a large 
new power house in the vicinity of 
Stockton. 


Fresno, Cal—Umbsen, Kerner & 
Eisert, San Francisco, are understood 
to be arranging plans for the con- 
struction of a large new reservoir 
and dam on the Chowchilla river, near 
Fresno, to be used for irrigation pur- 
poses, the project being estimated to 
involve an expenditure of close to 
$300,000. O. L. Markley is local rep- 
resentative for the company. 


Glendale, Cal—General Electric Co. 
has recently been awarded a contract 
for furnishing to the municipal au- 
thorities a new 60-kv-a. 150-ampere 
Type C induction feeder. 


Los Angeles, Cal.—Contract has 
been awarded by the Los Angeles 
Sea Food Packing Co. for the erec- 
tion of a new boiler plant, about 26x 
27 ft., to be constructed in connection 
with two new additions to its plant 
on the Fish Harbor Wharf, San 
Pedro. 


Los Angeles, Cal.—Golden State 


Electric Co., 748 West Seventh street, ` 


has recently been awarded contracts 
for the installation of electric wiring 
and motors for the operation of 
pumping equipment at the naval air 
station at North Island, San Diego, 
and the electrical work in connection 
with the erection of a new two-story 
structure being constructed by the 
Oncologic Institute at Sixth and 
Lucas streets. 


Los Angeles, Cal.—Contract has 
recently been awardcd by F. A. Kauff- 
man for the erection of a number of 
new factory buildings at his plant on 
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East Ninth street, near the Los An- 
geles river. The proposed work in- 
cludes the erection of a new boiler 
and engine plant, about 60x80 ft. 


Los Angeles, Cal—In connection 
with the proposed erection of a large 
motion picture plant by the Bonnie- 
Reed Film Manufacturing Co., Niles, 
to be located on Sunset boulevard at 
Bronson avenue, plans are now being 
arranged for the construction of a 


large power plant for operation. The 
works will include offices, labora- 
tories, warehouse, studios, grand 


stands, etc, and the entire project 
is estimated to involve an expendi- 
ture of approximately $1,000,000. 


Train & Williams, Exchange building, 
are architects, 


PROPOSALS 


Bureau of 
Supplies and Accounts, Navy Depart- 
ment, Washington, D. C., will receive 


Machine Tools.—The 


bids for one motor driven bench 
grinder, delivery at Hampton Roads, 
Va. (Schedule 3953); six motor driven 
commutator grinders, delivery East 
and West (Schedule 3972); two 
telephone motor generators, delivery 
at Mare Island and Brooklyn (Sched- 
ule 3963), and one motor driven ro- 
tary shear with extra cutters, delivery 
at Mare Island (Schedule 3940). 


Hoists.—Bids will be received by 
the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. 
C., for four electric whip hoists and 
spares for delivery at the Puget 
Sound navy yard (Schedule 3966). 


Hoistway and Dumb Waiter.— Bids 
will be opened in the office of the 
supervising architect, Treasury De- 
partment, Washington, D. C., at 3 p. 
m., June 2, for the installation com- 
plete of a hoistway and electric dumb 
waiter in the United States Post 
Office and Courthouse at Pittsburgh, 
Pa., in accordance with the drawing 
and specifications. Copies may be 
had at the above office in the discre- 
tion of the Supervising Architect, 
James A. Wetmore, acting supervis- 
ing architect. 


Navy Electrical Wire, Cable. — 
Bids will be received by the Bureau 
of Supplies and Accounts, Navy De- 
partment, for the following supplies: 
30 watertight, 6-inch bells, four 120- 
volt d. c. dynamotors, and spares, de- 
livery at Brooklyn and Mare Island 
navy yards; miscellaneous telephone 
equipment, one pneumercator system 
for drainage-tank signal system, de- 
livery at Mare Island, one pneumerca- 
tor system for drainage-tank signal 


system, for delivery at Brooklyn; 
telephone switchboards (Schedule 
3963); 3500 ft. lighting, armored, 


cable, miscellaneous quantity of light-. 
ing and power wire, delivery at 
Brooklyn navy yard (Schedule 3979); 
75 120-volt electric heaters, delivery 
at Philadelphia navy yard (Schedule 
3959); electric railroad material and 
hard-drawn copper trolley wire, de- ` 
livery at Washington nay yard 
(Schedule 3956); 46,000 galvanized 
“Simens Martin” strands, delivery. at 
Washingtom cnavy™~ yard — (Schedule 
3962). 
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Raymond H. Smith Becomes Connected with Electric Bond 
&? Share—Additional Honors Conferred on Gen. Harries 
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A HARARE ALAA 
BEREAN ONUN NANANA em a 
W. T. GREENLEAF, Who was act- 


ing manager of the Cleveland office of 
the Allis-Chalmers Manufacturing Co., 
Milwaukee, during the absence overseas 
of R. S. Fleshie, district manager, has 
been appointed district manager. 


Louris JALOVEC, electrical engi- 
neer and designer of X-ray apparatus, 
Chicago, was recently appointed assist- 
ant to the United States Foreign Trade 
Commissioner to Czecho-Slovakia. He 
will be stationed in Prague, Bohemia, 
and will furnish particularly informa- 
tion in regard to markets, although he 
will also give attention to inquiries for 
data of any kind regarding the coun- 
try. 

Bric. Gen. Georce H. HAR- 
RIES, a vice-president of H. M. Byl- 


lesby & Co., and formerly president of, 


the Louisville Gas & Electric Co., has 
recently had conferred upon him two 
new honors. One of these was the 
American Distinguished Service Cross 
conferred by General Pershing in rec- 
ognition of his services at Brest in the 
early part of the war. The other was 
conferred by the French General Du- 
pont, General Harries being made a 
commander of the Legion of Honor, 
also in recognition of his work at Brest. 


Capt. D. C. McCLuRre, who, be- 
fore his entrance into the service of the 
United States, was an engineer with 
the Denver Gas & Electric Light Co., 
has returned to this country from 
France and has recently received his 
discharge from the army. Captain Mc- 
Clure received his commission after at- 
tending the first officers’ training camp 
at Ft. Leavenworth. He was later as- 
signed to the 89th division at Camp 
Funston and in May, 1918, was trans- 
ferred to the 37th Engineers, which 
was formed at Fort Meyer, Virginia, 
primarily as a special electrical unit. 


J. C. RocKWELL has been promoted 
from local general manager to vice- 
president of the Manila Electric Rail- 
road & Light Co., Manila, P. I., in 
charge of the general Philippine affairs 
of that company. This property is un- 
der the operating management of the 
J. G. White Management Corp., New 
York, N. Y. Mr. Rockwell was gradu- 
ated in 1904 from Cornell University 
with the degree of mechanical engineer. 
Following his graduation he engaged in 
track construction work. In 1906 he be- 
came superintendent of transportation 
of the Syracuse (N. Y.) Lake Shore & 
Northern Railroad Co. He was ap- 
pointed general superintendent in 1909 
of the Charleston (W. Va.) Interurban 
Railroad Co., and the following year 


was elected general manager of this 


company. In 1911 he joined the oper- 
ating organization of the J. G. White 
Management Corp., New York. N: Y, 
and was assigned to the Manila Elec- 
tric Railroad & Light Co. as manager 
of the light and power department, and 
he was made general manager of that 
company in the early part of 1918. 


RaymMonp H. SMITH, vice-presi- 
dent and general manager of the East- 
ern Wisconsin Electric Co., which owns 
the traction and lighting plants in Osh- 
kosh and Sheboygan, has resigned to 
become connected with the Electric 
Bond & Share Co. of New York City. 
Mr. Smith will have charge of the Pan- 
ama properties of the company, which is 
controlled by the General Electric Co., 
and is one of the largest operators of 
public utilities in the country. He will 
assume his new duties about June 1 
and will have headquarters in New 
York City. 

Mr. Smith entered the utility field 
with the Waterbury Traction Co., Wa- 
terbury, Conn., in 1897, and held vari- 
ous positions in the electric and railway 
departments until 1900, at which time 
he became assistant superintendent of 
the railway, and the same year was 


Raymond H. Smith. 


transferred to the headquarters of the 
Connecticut Railway & Lighting Co. at 
Bridgeport. In 1903 he was appointed 
superintendent of the company at 
Bridgeport and continued in this ca- 
pacity until 1907 when he became gen- 
eral manager of the Albany & Hudson 
Railroad, Albany, N. Y. This company 
two years later, passed through a re- 
ceivership, and Mr. Smith was made re- 
ceiver. Later the company was reor- 
ganized as the Albany Southern Rail- 


- way Co. and Mr. Smith was made gen- 


eral manager. 

In 1912 Mr. Smith resigned to accept 
the appointment of general manager of 
the Jackson Light & Traction Co., Jack- 
son, Mich., which position he held un- 
til 1916. In November, 1916, he was 
made vice-president and general man- 
ager of the Sheboygan Electric Co., 
Sheboygan, Wis. In March, 1918, the 
company was consolidated with the 
Wisconsin Electric Railway Co. of Osh- 
kosh, and the Eastern Wisconsin Rail- 
way & Light Co. of Fond du Lac, Mr. 
Smith being made vice-president.. and 


general manager of the consolidated 
companies, the Eastern Wisconsin Elec- 
tric Co. Mr. Smith has taken an active 
part in various organizations and was 
recently elected president of the Wis- 
consin Electrical Association and ot 
the Wisconsin Gas Association. 


Lewis N1rxon, Grymes Hill, S. 1, 
N. Y., acting in the capacity of Super- 
intendent of Public Works, has been 
appointed by Governor Smith, New 
York, as regulatory public service com- 
missioner for New York, under the re- 
organization provided in bills passed re- 
cently by the legislature converting into 
a single-handed system the existing 
commission of five members. Mr. Nixon 
will resign his present office. 


L. L. GoDI NG, sales manager of the 
Peerless Electric Co., Warren, Ohio, 
was formerly district manager of the 
electric motor department for Fair- 
banks, Morse & Co., at Cleveland. In 
previous years he served as sales engi- 
neer to the Wagner Electric Manufac- 
turing Co. at New York City, Fair- 
banks, Morse & Co., Chicago, American 
Rotary Valve Co., manufacturer of 
Jenney motors, Anderson, Jpd., and 
Boston, Mass., and also the Century 
Electric Co., New York. Mr. Goding 
is an electrical engineer and a gradu- 
ate of Platt Institute, Brooklyn, N. Y. 


DoNALD C. BARNES has suc- 
ceeded A. L. Kempster as manager of 
the Seattle division of the Puget Sound 
Traction, Light & Power Co., the lat- 
ter Seals ad uly to accept a position 
in New York. Mr. Barnes formerly 
was manager. of this company’s trac- 
tion and power interests at Everett. 
Wash., where George Newell becomes 


- acting manager and W. E. Delano be- 


comes superintendent of railways. Mr. 
Barnes is a Harvard graduate in elec- 
trical engineering, and has been active 
in electrical railway operations in the 
East, South and West since 1902. He 
is an associate member of American In- 
stiute of Electrical Engineers. 


Obituary. 

CHARLES E. HUBBELL, Syracuse. 
N. Y., one of the organizers of the 
Syracuse & Suburban Railroad, and 
acting general manager of the com- 
pany, died recently at his home, 1606 
West Genesee street, following an at- 
tack of heart disease. Mr. Hubbell was 
76 years of age. 

ALEXANDER M. ScCHOEPF, as- 
sistant chief engineer of the Cincinnati 
Traction Co., died at Christ Hospital. 
Ft. Mitchell, Ky., on May 4, following 
an operation for peritonitis. Mr. 
Schoepf came to Cincinnati 20 years 
ago from Washington, D. C. He is 
survived by his widow and two broth- 
ers, Lieut. Col. Theodore H. Schoept. 
Pittsburgh, who recently returned from 
21 months’ service with the 15th Army 
Engineers, and W. Kesley Schoept, 
presiden of whe Cincinnati Traction 

o. 
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For the 
Readjustment Period™What? 


XXXVII. 


Business Is Adjusting Itself 


The interesting fact in connection with present business conditions 
is the fact that business is adjusting itself, industry by industry, to new 
conditions; and before we know it everything will be running at full tilt on 
a peace time basis. A few weeks ago the textile people thought that the 
bottom had dropped out of the textile business. Before anyone realized . 
what was happening, women began to buy textiles in increasing quan- 
tities. Stocks were depleted, middlemen who had sold low found that 
they had sacrificed unnecessarily, and those who had refused to buy found 
that they must do a lot of scurrying about to find materials. And now the 
textile business seems to be running on high speed. 


The same thing is being repeated in other lines. While waiting indefi- ` 
nitely for readjustment on prices, imen in these various industries wake 
up and find that business is being done in spite of prices and everything 
else. 


Two things stand out among others as responsible for this condition. 
One, of course, is the vast amount of financial resources in the country 
which, in spite of heavy taxation and war strain, has been augmented tre- 
mendously. The other can be attributed to the fact that, during the war, 
advertising was maintained throughout the country in such a thorough- 
bred manner. Merchants and manufacturers are cashing in on that adver- 
tising now because the public was not permitted to forget, even when 
production was away below demand, that advertising of worthy products 
was an important part of the news of the day, whether the products adver- 
tised could be obtained at the moment or not. 


We have a right to be extremely optimistic as to the business outlook 
because we have not yet got a realization of our new power. Just as, after 
the Revolution, the inhabitants of our new country had no conception of 
that country’s political and industrial potentialities; just as after the Civil 
War the people of the United States had no conception of the power which 
had come to a reunited country, so now that we have done a huge job, and 
done it well, we have not waked up to anything like an adequate concep- 
tion of what the new era in business is destined to be. To picture it in 
words today would be to excite discredit as a visionary because we are 
not yet tuned to a realization of what the new opportunities mean. 


Howard W. Dickinson, Vice-Pres., | 
George Batten Company, 
New York. 


The above extract from a personal letter 
written by Mr. Dickinson to the under- 
signed is reproduced here for the reason 
that it has much more than individual in- 
terest. The facts stated by Mr. Dickinson 
are, or ought to be, an inspiration to the 
manufacturers of this country. 


C. A. TUPPER President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 
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Public Utility Bond Situation. 


The following is an excerpt from an 
article appearing in a recent issue of 
the Doherty News, discussing the pres- 
ent status of public utility bonds: 

While there has been no improvement 
in market price but rather further decline 
in bonds of electric street and interurban 
railway companies, prices of bonds of 
corporations engaged in the artificial gas 
and electric light and power business have 
been making a fairly consistent advance 
in the last year, and while electric rail- 
way bonds probably average a lower mar- 
ket price than a year ago, gas and elec- 
tric light and power bonds have made 
the best recovery in quotations of any 
class of corporation bonds. 

Gas and electric bonds have shown as 
good advances in market prices as have 
those of high grade industrial companies 
while steam railroad bonds have suffered 
about the same fate as those of electric 
and interurban railways. The advance in 
bonds of good gas and electric light and 
power companies bears out the predic- 
tions made some months ago when in- 
vestors were advised to purchase these 
bonds in preference to any other class 
of investment securities. 


The changes in economic conditions due 
to the signing of the armistice have fa- 
vorably affected all classes of public 
utility companies, with the exception that 
the ending of the great war has been of 
more benefit to artificial gas and electric 
light and power companies than to any 
Other corporations in the country. 


Under war conditions there were great 
and rapid rises in the cost of all items in- 
cident to the operation of artificial gas 
and electric light and power companies. 
All classes of fuel advanced to un- 
precedented quotations, and all kinds of 
maintenance material advanced in price 
anywhere from 50% to 200%. As a re- 
sult of these conditions the ratio of op- 
erating expenses to gross earnings rose 
rapidly, and this, of course, materially 
reduced net earnings. Public utilities op- 
erating under fixed and non-elastic 
schedules of rates could not advance the 
price of their product to absorb the rising 
cost of operations, and while these com- 
panies were reporting the largest gross 
revenues in their history, there was a 
steady decline in net earnings owing to 
the steadily advancing operating ratio. 

Relief in the way of increased rates was 
eventually given to many of these com- 
panies, but meanwhile a large part of the 
damage, so far as their securities were 
concerned, had been done, because of the 
jong period that had to elapse between 
the becoming apparent of the necessity 
for an increase in rates to meet in- 
creased cost of operation and mainte- 
nance and the putting into effect of such 
increased rates. 

There was another factor also which 
entered into war operation of public 
utilities, and one which most seriously 
affected economical operation and service 
of these companies. Labor costs ad- 
vanced rapidly and the supply of efficient 
tabor decreased almost as rapidly. It is 
probable that no industry in the country 
furnishes such a large percentage of its 
efficient and skilled labor to the service 
of the United States Government during 
the war as did the artificial gas and elec- 
tric light and power companies. 


Since the signing of the armistice and 
demobilization of the Army this is being 
changed and quite rapidly. Former em- 
ployes are returning in large numbers, 
and while the cost of labor still remains 
abnormally high, the efficiency of such 
labor has been increased many per cent, 
and the effect of this return of trained 
and eficient men to the public utillty 
properties is being shown by results of 
operation attained in the last few months. 

At the same time the cost of many 
items essential to the maintenance and 
operation of public utility properties has 
declined, some of them almost to normal 
quotations. All this is now being re- 
fected in statement of earnings of utility 
properties for the first quarter of 1919. 
Some proportion of the increase in gross 
revenue is now being saved for net rev- 


enues, and in one large group of public -~ Westinghouse Electric & Mfg. of Pittsburgh, preferred......... 


utility properties there was an increase 
of substantially 30% in net revenues in 
the tirst quarter of 1919 compared with 
the corresponding quarter of 1918. 

It is these factors, operation of which 
were clearly foreseen by men in the 
artificial gas and electric light and power 
industries, which have caused the ad- 
Vance in the market price of bonds of 
these corporations. Market quotations 
in bonds of artificial gas and electric 
light and power companies will continue 
gradually to advance as net earnings of 
this class of utilities continue to show 
improvement in operating results through- 
out the coming months, and men familiar 
with conditions now existing, and who 
are best able to forecast the future of 
these industries are still advising invest- 
Hane in the securities of these corpora- 
‘ony. 

To the investor who is seeking safe and 
conservative tonds to which he can look 
for steady income and safety of principal, 
those of artificial gas and electric light 
and power companies should appeal, and 
appeal strongly. These companies’ have 
weathered the worst storm through which 
the public utility corporations of this 
country have ever been called upon to 
pass. They have come through the 
storm in good operating and financial 
condition, and are now rapidly approach- 
ing the net earning power which they 
had previous to the beginning of the 
storm. Their net earnings are again on 
the upward trend, and while to some ex- 
tent this revival of earning power has 
been reflected on the quotations of their 
securities, yet it is far from having been 
fully reflected. There will be further ad- 
vances in market quotations of these se- 
curities, and the far sighted investor will 
make his purchase now, and not wait 
until the time when with pre-war earn- 
ing power fully returned and the bonds 
of these utility companies will again be 
selilng on their pre-war income basis. 


Wide Distribution of Utility Stocks 
and Bonds. 


The following is a statement made by 
the Investment Bankers’ Association of 
America concerning investment in bonds 
and stocks of public utilities: 

“No class of securities is more widely 
distributed than the bonds and stocks of 
electric railways, gas and power and 
light, telephone and other public utility 
companies. The average holdings are 
small, and while very large amounts of 
utility securities are held by the insur- 
ance companies and savings banks, ther 
are also distributed in the smallest de- 
nominations owing to a multitude of in- 
vestors. More than $4,500,000,000 are in- 
vested in electric plants; nearly $5./00.- 
000,000 in electric railways; $3,500.000,0m 
in gas plants; $1,500,000,000 in telegraphs 
and telephones and proba tly half a mil- 
lion more in equipment and supplies for 
these utilities in the hands of dealers— 
a total of $15,000,000,000 of the people's 
savings devoted to the conservation of 
energy in the public service.’’ 


Consolidation of Dakota Utilities 
Sought. 


The Dakota Heat, Light & Power Co.. 
a $3,000,000 corporation, which purposes 
to control the public utilities of 13 North 
Dakota towns and their environs, has ap- 
plied to the State Railway Commission 
for an early hearing on the question of its 
proposed consolidation. In addition to its 
petition for a hearing, the corporation 
has filed with the commission a survey 
made by Hagenau & Erickson, engineers 
and accountants, Chicago, together with 
recommendations from this firm for the 
future Spora on and development of sev- 
eral of the plants which the Dakota Heat. 
Light & Power Co. purposes to take over. 


WEEKLY COMPARISCN 


OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
' Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


ere Div. rate. Bid Bid 

Public Utilities. Per cent. May 6. May 13. 
Adirondack Electric Power of Glens Falls, common..........- snes 6 13 14 
Adirondack Electric Power of Glens Falls, preferred........ aes 6 qT 74 
American Gas & Electric of New York, common............- 10-+extra 119 148 
American Gas & Electric of New York, preferred............ oe 6 41 41 
American Light & Traction of New York, common.............:5 in 27 266 
American Light & Traction of New York, preferred............. 6 98 9§ 
American Power & Light of New York, common.............. we 4 58 60 
American Power & Light of New York, preferred............ sea 6 74 74 
American Public Utilities of Grand Rapids, common......... a 20 ia 
American Public Utilities of Grand Rapids, preferred........ whee 7 30 30 
American Telephone & Telegraph of New York ...... PERSEE T sie 10314 104% 
American Water Works & Elec. of New York, common.......... Pe 5 th 
American Water Works & Ilec. of New York, particip.......... 10 10 
American Water Works & Elec. of New York, first preferred... ds 56 58 
Appalachian Power, common....... eed EAEE A ah tlaccBha/ es el iG, ace oe 3 3 
Appalachian Power, preferred..........0. ccc cece ewer cence secees 10 12 
Cities Service of New York, Common...........0.ccccceecsece textra 365 382 
Cities Service of New York, preferred............c0ccccuce cae ces 6 T9% To 
Commonwealth Edison of Chicago ............ ccc cc eee ese ee 8 1 111 
Comm. Power, Railway & Light of Jackson, common........... Gh Ses 22 23 
Comm. Power, Railway & Light of Jackson, preferred........... 6 48 50 
Federal Light &Traction of New York, common............+.06 s 9 10 
Federal Light & Traction of New York, preferred............... ze 46 46 
Ilinois Northern Utilities of Dixon 2.2.0... ec ce cc cw ee ewe ees 6 ge 
Middle West Utilities of Chicago, common............c00e00. 2+-extra 35 35 
Middle West Utilities of Chicago, preferred................ eas 60 60 
Northern States Power of Chicago, common...........-.6... ene es 70 ri 
Northern States Power of Chicago, preferred..............6. ex.div.7 89 90 
Pacitic Gas & Electric of San Francisco, common........... a ai 67 58 
Pacific Gas & Electric of San Francisco, preferred........... i. 6 88 88 
Public Service of Northern Illinois, Chicago, common............ 7 92 92 
Public Service of Northern Illinois, Chicago, preferred........... 6 90 $3 
Republic Railway & Light of Youngstown, common.............. 4 20 19 
Republic Railway & Light of Youngstown, preferred............. 6 60 5$ 
Standard Gas & Electric of Chicago, common...........00ce00eee . 38 4} 
Standardg@Gas & Electric of Chicago, preferred.............00000. 6 444 sR 
Tennessee Railway, Light & Power of Chattanooga, common.... 416 4y 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 19 19 
United Light & Railways of Grand Rapids, common............. 4 4014 45 
United Light & Railways of Grand Rapids, preferred............ 6 71 T: 
Western Power of San Francisco, common ........cceccercecces Se 17 19 
Western Union Telegraph of New York ..........cceceecceces extra 87% $3 

Industries. 

Electric Storage of Philadelphia, common ........ EEE 4 16 7$ 
General Electric of Schenectady ...-..-. ccc cee cece eee ee eee nes 8 164 163 
Westinghouse Electric & Mfg. of Pittsburgh, common......... ; l i ae 


Electrical Review 


WHICH I8 CONSOLIDATED WESTERN ELECTRICIAN AND ELEUTROURAFYT 


VoL. 14—No, 21. 


= 


ore 


Ly * y aran 
- MERET oe 
-a AALS 7” 
z 


SSAA 
NEES 


Ss ade 


CHICAGO, SATURDAY, MAY 24, 1919. 


PAGE 831 a 


w) phar TA ; Pr 
re An ip 2 7 “ A q" c ' 
EEN ee TE, 


Report ot the National Electric Light 
Association Convention 


Telegraphic Report of Proceedings of the Fifteen Sessions of 
the Atlantic City Convention—Brief Account of Most Suc- 
cessful Gathering in the History of Central-Station Industry 


NBOUNDED confidence in the stability and 
future of the central-station industry was the 
dominating thought impressed vividly on the 
minds of the over 2000 attendants of the forty-second 
convention of the National Electric Light Association 
held in Atlantic City, N. J., on Monday to Thursday 
of this week. After a lapse of two years during which 
the thoughts and energies of virtually every man in 
the electrical industry were turned to winning the war, 
the association met again to resume its normal activi- 
ties and to face the many new and important problems 
that are confronting the industry. 


One of the most significant and far reaching acts 
of the meeting was the consideration of constitutional 
amendments readjusting the present plan of refunding 
dues to geographic sections, and placing more of the 
routine work of the association in the care of these 
sections. In the opinion of many the association has 
grown to such an extent that national meetings are 
becoming unwieldy and the time will soon come when, 
if it is not already here, it will be necessary to change 
entirely the character of the national gatherings so 
that these will constitute virtually executive sessions 
dealing: only with the broad, national problems. 
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First General Session 


The first session of the convention was called to 
order by President W. F. Wells, at 10 a. m., Tuesday, 
the spacious meeting hall on Young’ s Pier being filled 
to capacity. Mayor Bacharach of Atlantic City wel- 
comed the members and in his remarks showed a keen 
appreciation of the many problems confronting the 
industry. The convention immediately plunged into 
the mass of work planned, which provided for numer- 
ous parallel sessions in the afternoons in order to 
cover all of the subjects under consideration. 

In his presidential address Mr. Wells sounded the 
keynote of the convention when he pointed out that 
after a lapse of two years the association was not 
returning to a pre-war basis but to an entirely new 
basis, which included many unknown factors. “Serv- 
ice First?” was the slogan during the war and should 
he kept in prominence hereafter. He reviewed briefly 
the activities of the principal committees, particularly 
the Lamp Committee, which reports the use of carbon- 
filament lamps as virtually discontinued; the work of 
the National Committee on Gas and Electric Service 
which kept in such close touch with the Government at 
Washington: and finally, the results of participation 
in the activities of the Chamber of Commercé of the 
United States. 

Referring to the development of association activi- 
ties, Mr. Wells stated that the Executive Committee 
recommends changes in the constitution that will pro- 
vide for greater sectionalization of the work now done 
by the central office, and will ultimately lead to a great 
many more members becoming affliated with the 
national organization through the various geographic 
sections. An adjustment will necessarily have to be 
made to permit of these geographic sections retaining 
a larger proportion of their dues than at present so 
that they can conduct the work that will be allotted 
to them. Jn order to carry out the work planned for 
the national association, there will be need for a man- 
aging director and a competent staff of assistants. 

Speaking of the future of the central-station in- 
dustry, Mr. Wells pointed out that since high costs of 
doing business have made it necessary to offer high 
interest rates to secure the necessary capital needed 
in the business, he urged that prospective returns from 
new business he carefully calculated before very much 
money is spent on entargements and extensions neces- 
sary to secure such business. 

Vice-president R. H. Ballard occupied the chair 
during the address of President Wells, and at its con- 
clusion appointed as a committee to consider the ad- 
dress C. L. Edgar, Boston: J. F. Gilchrist. Chicago: 
and J. E. Davidson. Omaha. At the suggestion of W. 
H. Johnson. Philadelphia, a telegram expressing the 
best wishes of the association was sent to Past-presi- 
dent J. W. Lieb. who is ‘ill in New York. 

S. A. Sewall. acting secretary of the association 
in the absence of T. C. Martin, presented his report, 
outlining briefly the very strenuous activities at the 
association headanarters that were necessary to get 
the various standing committees into action and to 
prepare the reports and papers for the convention. 

W. H. Blood. Boston. then presented his report 
as the insurance expert of the association, which like 
the reports of practically all the committees is ab- 
stracted in another section of this issue. 

Alex Dow, Detroit, chairman of the Rate Research 
Committee. presented the committee’s renort in which 
it was pointed out that the publication of Rate 
Research and the rate book have been continued with- 


out interruption throughout the war. Also, as was 
to be expected, there were an unusually large number 
of inquiries in regard to rate matters. Mr. Dow ex- 
plained that most ot these questions are answered in 
Rate Research, and he urged that more companies 
avail themselves of the opportunity to subscribe tor 
this publication. He showed that Rate Research has 
more than justihed its existence, as ıt is not only in- 
valuable to its subscribers but is very frequently used 
by the commissions in arriving at decisions. 

Mr. Dow looks for the development of no new 
rate theory and no new rate methods in the immediate 
future. He mentioned the surcharge which has be- 
come quite popular with many commissions and this 
indicates, he thought, that the commissions consider 
the increased costs as only temporary. He does net 
look for any decided reductions in prices, however. 
Ife also referred to the coal clauses that were made 
a part of many rate schedules and to the effect thes 
will have on companies that followed the advice of the 
Fuel Administration and put in large supplies of coal. 
He also referred to the power-factor clause and te- 
lieves that it is not yet within our reach in such form 
that it can be considered anything but experimental. 
He thought that there 1s much work to be done during 
the coming vear in readjusting rate problems. 

In reply to a question by M. C. Ewing, Wausau. 
Wis., Mr. Dow said that a power-factor clause ina 
rate schedule will be a good thing. for a customer 
versed ‘in electrical matters or who has good technical 
advice available. Other questions were asked regard- 
ing the power- factor clause by C. R. Price. New Ped- 
ford, Mass.; R. H. Ballard, Los Angeles, Cal.: 
W. L. Abbott, Chicago, and Stephen Bennis, New 
York. In his replies, Mr. Dow pointed out that the 
trouble with a power-factor rate is that the tendency 
is to sell, on the part of the manufacturer, and to pur- 
chase, on the part of the user, motors that are too 
large for the work to be done. Central stations must 
convince motor salesmen that their customers should 
not be oversold. Mr. Dow believes that it is the larze 
number of small motors of improper size that cause 
power-factor troubles. The surcharge which has been 
permitted by several commissions is, in Mr. Dow's 
opinion, an evasion of the situation, adopted becanse 
its acceptance 1s perhaps a little easier and is considered 
as another temporary war charge by the customer. 

Mr. Dow believes that central stations can do much 
to encourage the use of power-factor-correcting ap- 
paratus, particularly the synchronous motor even ir 
small sizes. He stated he knew of no reason why the 
production of synchronous motors of 75 hp. and u 
cannot be standardized and these machines marketed 
at a fair price. Static condensers are also used ter 
power-factor correction with much success. In cor- 
clugion, he suggested that central stations be gimdeé 
by the policy of applying enough correction to balance 
the cost. 

A progress report of the Special Joint Committe 
on Determination of Power-Factor in Polyphase Un- 
balanced Circuits was presented by R. J. McClean? 
New York, chairman. He outlined the work whic? 
this committee will undertake, working with the 
American Institute of Electrical Fngineers and l 
others who are interested in the subject. He thocz 
the first duty was to propound a practical definite? 
of nower-factor and then with the manufacturer 
evolve a ready means for its determination. Ths 
report was discussed briefly by Philip Torchio. New 


May 24, 1919. 


York, and Alex Dow. Mr. Torchio called attention 
to the fact that power-factor has been clearly defined 
by the A. I. E. E. as well as by international commit- 
tees. Kilowatt energy and reactive energy are the 
quantities to be measured and a-meter w hich measures 
the reactive kilovolt-amperes is now on the market. 
Mr. Dow called attention to a rate employed by the 
central station at Sheffield, England, providing for a 
fixed charge per kilowatt of demand and a running 
charge per kilovolt-ampere. He thought that a modi- 
fication of this could be worked out in this country. 
An interesting paper entitled “The Electric Truck 
in Modern Transportation” was presented by E. E. 
LaSchum. general superintendent, American Railway 
Express Co., New York. This paper included valu- 
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able statistics showing operating costs of electric 
vehicles employed by this company in Boston. The 
paper was discussed briefly by W. H. Blood, F. W. 
Smith, G. D. Smith and A. B. Cole, all of whom 
highly endorsed the arguments brought out by the 
author and referred to the many ways in which this 
information can be employed to further the use of the 
electric vehicle. Mr. Cole brought attention to a new 
field which has been opened for this vehicle, namely. 
its use by electric interurban railways contemplating 
the transportation of freight. Such railways at pres- 
ent have no method of general street transportation 
and are logical users of the electric truck. In cases 
he had investigated the horse-drawn and gasoline 
vehicles had proven entirely inadequate. 


Second General (Public Policy) Session 


President W. F. Wells presided as chairman of 
this session, with R. H. Ballard as vice-chairman. 
Without any preliminary remarks the report of the 
Committee on the Sale of Company Securities to 
Customers and Resident Citizens was called for. The 
chairman of the committee, W. H. Hodge, of H. M. 
Byllesby & Co., Chicago, not being in attendance at the 
convention, the report was read in abstract by John 
G. Learned, of Public Service Co. of Northern Illinois. 

Fred Dennis, South Bend, Ind., asked what meas- 
ures were taken by any of the companies to maintain 
a reasonable price stabilitv. R. R. Young, Public 
Service Electric Co., Newark, N. J., answered that in 
its case the company watches the market very closely 
and by prompt buying holds the price at all times to 
normal level. 

R. H. Ballard, Los Angeles, Cal.. in answer to a 
question as to the advisability of an agreement whereby 
the company is to buy back securities at a prearranged 
price. did not advise this. They represent an invest- 
ment pure and simple on the part of the purchaser, 
and the company’s only obligation should be to use 
every proper means to keep up dividends. 

Chairman W. W. Freeman of the Public Policy 
Committee had no prepared report to read. In fact, 
he had just left the executive session of this commit- 
tee, and could only summarize extemporaneously some 
of the matters under consideration by the committee. 

The main message which he brought to his hearers 
was an emphatic warning to guard against the evils 
of socialism as enunciated by Carl Marx and other 
recognized socialistic authorities, as well as bolshevism 
and all other isms. There is no real distinction be- 
tween holshevism and socialism and other violent 
movements, inasmuch as all are the direct antithesis 
of every fundamental of our Government. A warning 
was uttered that advocacy of municipal ownership 
meant giving aid to the socialistic movement. The 
ordinary man so often gives his countenance or aid 
to this movement without fully understanding what 
he is about. He must, therefore, be reached by propa- 


ganda counter to the socialistic propaganda which 1s 
going out on a vast scale. 

For the first time in many vears J. W. Lieb, Jr., 
was unable, on account of illness, to be at the conven- 
tion. He sent word by Chas. L. Edgar that he has 
as much electromotive force as ever, but couldn't get 
out of bed. Mr. Lieb’s report as chairman of the 
National Committee on Gas and Electric Service was 
voluminous and was read in abstract by Mr. Edgar. 
Since the energies of all the utility companies last year 
were turned almost entirely toward winning the war, 
the report naturally gave point particularly to the 
various ways in which the industry had aided in 

“The Trend of Socialism,” by F. G. R. Gordon, 
Haverhill, Mass., was the paper of the evening. It 
was received with the most careful attention, for there 
is no doubt that this is one of the most serious prob- 
lems confronting the nation and the world. The 
tendency in all nations to socialize industry is growing 
at a swift pace. “Five million dollars are spent an- 
nually in this nation-wide propaganda which seeks the 
socialization of vour property,” said Mr. Gordon. 

After citing the many failures of socialist colonies 
in many parts of the world, Mr. Gordon took up the 
socialization of business enterprises. He said that 
governments require two men and two dollars to se- 
cure the same results that private ownership accom- 
plishes with one. Every government operates indus- 
try with waste, inefficiency and lack of progress. 
Every nation in Europe owns and operates the wire 
systems. The wages before the war averaged $2.68 
a week in Belgium to $5.80 a week in Switzerland. 
The service is rotten. A large majority of the tele- 
phone users have no service after ro o'clock at night 
or on holidays and Sundays, vet, before the war you 
would have had to pay a little over $77 for a telephone 
in your house in Paris. Chicago has more telephones 
than all of France and 90% of the American telephone 
service is cheaper than the Furopean rate, although 
the wages are three or four times the wages of the 
government-operated lines of Europe. 


Third General Session 


With President Wells in the chair, the third gen- 
eral and executive session was held on Wednesday 
morning. The treasurer's report was presented by 
Frank W. Smith and the report of the Membership 
Committee by Walter Neumuller. The latter showed 
that there was a gain in new members over last year, 
although the association sustained a net loss, particu- 
larly among the Class B members. This loss was ex- 


pected and was due to many men entering Government 
service, as well as to the suspension of the normal 
activities of the association. The Membership Com- 
mittee is conducting a campaign to secure new mem- 
bers and satisfactory results were reported. 

The report of the Committee on Company Sec- 
tions, presented by Chairman F. A. Birch, was con- 
sidered by many to beyone of the important features 
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of the convention as it provides a plan for greatly 
increasing the membership of company sections by the 
acquisition of what are to be termed “limited 
members.” 

The report was discussed by W. C. L. Eglin, Phila- 
delphia, who considers that the future of the associa- 
tion depends upon the company sections. He admitted 
that the early plans of the association providing for 
this membership were not correct, as is indicated by 
the commendable changes suggested in the report of 
Mr. Birch. He thought the matter of vital importance 
to every central-station company and urged that execu- 
tives interest themselves in this subject. 

M. S. Seelman, Brooklyn, called attention to the 
importance of providing interesting programs for 
company-section meetings. An effort must be made 
to have the meetings educational and at the same time 
interesting and entertaining. Interest in many sec- 
tions has lagged because the meetings were not 
planned with proper consideration for these factors. 

W. C. L. Eglin, as chairman of the Committee on 
Constitution and By-Laws presented two amendments, 
one dealing with the “limited members” for company 
sections under the plan suggested by Mr. Birch’s com- 
mittee and another amendment relating to Article 17, 
eliminating the word “fixed” where it relates to the 
amount of dues to be refunded to geographic sections 
by the National Association. Heretofore, it has been 
an amount not to exceed 50% of the fixed dues of the 
members. Both of these amendments were unani- 
mously passed. 

One of the most important and interesting features 
of the convention was the comprehensive address by 
George Otis Smith. director of the U. S. Geological 
Survey, on the subject “Planning for Power.” This 
was delivered following the appointment of the com- 
mittees on Memorials and Resolutions by President 
Wells. Dr. Smith first spoke of the close contact be- 
tween business and the Government during the war 
and how the unusual conditions made it possible for 
the Government to take whatever action was neces- 
sary to facilitate speeding up of industries. Before 
the war restriction of excessive growth was accom- 
plished by anti-trust legislation. Fortunately business 
has survived. Dr. Smith held that too little attention 
has been given to constructive supervision and the 
trend must be toward cost lowering and not price low- 
ering by competition. The Government must protect 
the consumer by helping the manufacturer. 

Dr. Smith emphasized very strongly the need for 
a comprehensive power program, as he feels that elec- 
trification is the peace cure for war-time indigestion ; 
this apphes to transportation as well as industrial elec- 
trification. Dr. Smith called special attention to the 
transportation problem which, while somewhat re- 
lieved, is still very acute. He feels that this can only 
be solved by the electrification of steam roads, as 
many railroads have already reached the limit of haul- 
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ing capacity by steam locomotives, whereas electrihed 
railroads have unlimited capacity. 

Electric power from central-station plants was 
highly endorsed by Dr. Smith for both industrial 
power and railway sefvice. He stated, however, that 
he did not believe the electrical industry as efficient as 
it should be, as it is not uncommon to find many 
individual, inefficient and frequently obsolete power 
plants supplying isolated communities. He recom- 
mended the establishment of large, modern and eth- 
cient power stations to be connected to those now in 
existence and the development of water power to sup- 
plement this supply. 

In order to accomplish this much desired end. the 
Government and the power companies must work to- 
gether and, in this connection, secretary of the Interior 
Lane has already asked for an appropriation trom 
(Congress in order ta conduct a power survey of the 
entire country and more detailed surveys in the con- 
vested manufacturing areas, as in the Boston-Wash- 
ington district. In this latter area about one-fourth 
of the total power generating capacity of the country 
is installed and the control stations in this district con- 
sume annually in excess of ten million tons of coal. 

Referring again to the urgent need for the devel- 
opment of water power, Dr. Smith pointed out its 
importance in relation to the conservation of labor. .\ 
report of the Alabama Power Co. was cited showing 
that 84 men are used in a steam plant as compared to 
one in a hydroelectric plant. To further emphasize 
the importance of steam-railway electricfication, Dr. 
Smith pointed out that one ton of coal burned in a 
central-station plant supplying energy to a railroad 1s 
equivalent to four tons burned in a steam locomotive. 

Dr. Smith referred to the very commendable and 
important work which is being done in England by 
the Government to unify generating and transmission 
systems and emphasized the greater importance ot 
such work in this country. Cheap power is essential 
to any country expecting to participate in world mar- 
kets and is particularly necessary in this country it 
American standards of labor are to stay. 

W. W. Freeman, Cincinnati, offered a vote ot 
thanks to Dr. Smith for his. interesting address. In 
offering this motion, he pointed out that the present 
business now enjoyed by central stations is small in 
comparison with the possibilities as pointed out bv 
Dr. Smith. It was also gratifying, he said, to have 
the Government recognize the importance of the cen- 
tral-station industry in the conservation of resources. 

J. F. Gilchrist, Chicago, in seconding the motion. 
which was carried unanimously., pointed out that the 
utilities must be permitted to acquire such resources 
and position as will permit them to keep abreast ot 
the growth of the country. He also referred to the 
need for making farm life more attractive in order to 
conserve farm labor and the possibilities of the central 
station in this direction. 


| Fourth General Session 


President W. F. Wells presided at the fourth gen- 
eneral and executive session which opened Thursday 
at ioa. m. Wiliam C. L. Eglin, chairman of the 
Committee on Safety Rules and Accident Prevention, 
presented a general report upon the activities of the 
committee during the past year. Owing to the war 
the work has been somewhat delaved and certain final 
recommendations which were expected at this time 
were not available. Some 50.000 copies of the booklet 
giving the report of the Resuscitation Committee 


have been printed and are ready for distribution. Re- 
viston of the. Safety Code was not possible during the 
last year on account of the abnormal conditions. How- 
ever, there has been much discussion with a repre- 
sentative of the Bureau of Standards and the commit- 
tee is giving careful attention to these matters. Mr. 
Eglin expressed his thanks to Mr. Scott and Mr. Par- 
ton for their active work. 

Charles B. Scott, chairman of the Subcommittee 
on Accidentiglreventiony ‘them read his report. Four 


Mav 24, 1919. 


lines of activity have been followed: (1) Revision of 
the resuscitation booklet; (2) revision of the resusci- 
tation chart; (3) completion of tentative recommenda- 
tions for methods of prevention of accidents; (4) 
educational and publicity methods. 
latter, definite plans have been made to excite greater 
interest on the part of member companies. Plans 
were outlined by which the subcommittee may be of 
greater service as a clearing house for the experiences 
of the member companies, and recommendations were 
made to member companies to develop plans to inter- 


est the general public in safety movements. These all | 


dovetail with the present tendency of public utility 
companies to work out large schemes in relation to 
greater recognition of the human factor in the indus- 
tries. The N. E. L. A. has studied in the past princi- 
pally material things. In this great time of change 
what is more natural for it to study than the non-ma- 
terial things bearing upon employe relations? 

Frank W. Smith, chairman of the Lamp Commit- 
tee, then presented this committee's report. John 
Howell, in commenting upon this, talked of the advan- 
tages of the lamp exhibit at the conv ention as visual- 
izing the recommendations made more than any 
amount of printed discussion could. The tables which 
are given in the report he feels are of great value as 
showing tendencies. Co-operation with the commit- 
tee results in keeping down the number of lamp types 
and even in eliminating some types. 


ELECTION OF NATIONAL OFFICERS. 


’ The report of the Nominating Committee was then 
submitted. This committee consisted of the following 
named gentlemen: Henry L. Doherty, Charles L. 
Edgar, W. W. Freeman, Joseph B. McCall, and L. A. 
Ferguson. Mr. 
follows: 


President—R. H. Ballard, vice-president and gen- 


eral manager of Southern California Edison Co., Los 
Angeles, Cal. 
First vice-president—Martin J. Insull, Middle 


West Utilities Co., Chicago, Ill. 

Second vice-president—M. 
Doherty & Co., New York City. 

Third vice- president— Frank W. Smith, United 
Electric Light & Power Co., New York City. 

Fourth vice-president—W alter H. Johnson, Phila- 
delphia Electric Co., Philadelphia, Pa. 

Treasurer—H. C. Abell, American Light & Trac- 
tion Co., New York City. 

Executive Committee (for three years) —W. H. 
Atkins, Boston, Mass.: P. G. Gossler, New York 
‘City; D. H: McDougall, Toronto, Ont. ; 
years) R. J. McClelland, New York City. 

These officers were elected unanimously. 


The new president was inducted into office by Past- 
President Arthur Williams and Charles L. Edgar. In 
a short and gracefully worded speech, Mr. Ballard said 
he felt that his election was a tribute to the Pacific 
Coast and tended to help in bringing about one com- 
mon scheme of service to the country, a service which 
should be satisfactory at every point of contact with 
the public. The keynote of the association's activities 
he believes to be that of broad, comprehensive, honest 
service. Let every company go out with the deter- 
mination to take full advantage of the greatest oppor- 
tunity in the history of the industry to demonstrate 
the soundness of private ownership of public utilities. 
While the president may be thousands of miles away 
from the center of central-station activities, he be- 
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lieves that with honest co-operation the year can be 
made one of the most successful in spite of distance. 
Discussion of the Lamp Committee’s report was 
then resumed and a very urgent appeal was made by 
L. A. Ferguson, Chicago, for member companies not 
to consider seriously the undercurrent of opinion 
which is going over the country for the discontinu- 
ance of free lamp renewals and putting lamps purely 
on a marchandising basis. For 30 years in Chicago 
the Commonwealth Edison Co. has done a successful 
business and has always paid dividends. Mr. Fergu- 
son feels that this was possible only by keeping in 
close and constant touch with the customers. The free 
renewal policy offers that point of contact which 
enables the company to maintain this close relationship 


President-Elect of the 
National Electric Light Association. 


R. H. Ballard, of Los Angeles, Cal., 


and it would be a great pity for the plan of free re- 
newals to be dropped. Moreover, outside merchan- 
dising interests do not care what kind of lamps are 
sold or what kind of service they will give, and in the 
end such indiscriminate sale of lamps will surely mean 
decreased wattage at the socket. 

Arthur Williams, New York City, also agreed in 
this and stated that a previous careful study of the 
situation had proved that the difference between the 
lamp-renewal policy in this country and in the Euro- 
pean merchandising policy was one of the things which 
made service among central stations in this country 
so far superior to the European service. 

Prof. Joseph W. Richards, of Lehigh University, 
secretary of the American Electrochemical Society, 
then presented a most valuable paper upon “The Im- 
portance of Electrochemistry as Related to the Central- 
Station Industry.” This importance is rapidly grow- 
ing and will have an influence upo increasing central- 
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station loads. He outlined the various applications of 
electrolytic and electrochemical processes, 
brief description of each. 

The report of the Committee on the Billings and 
Doherty Prizes was read by A. S. Loizeaux, Palti- 
more. Only 10 papers were submitted during the past 
vear, whereas 15 were ‘submitted two vears ago and 20 
were submitted three vears back. The papers last’ year 
also were not generally as valuable as those presented 
in previous years. Criteria for judging were 50% 
on value to the industry, 25% on originality and 25% 
on literary excellence. The winners of the prizes are 
G. M. Armbrust. the Doherty prize: A. F. Bromwell, 
the Billings prize, and B. E. Alden. honorary mention. 

C. L. Edgar, Boston, read the report of the com- 
mittee on the President's Address. It recommended 
that the address be reread by members of the N. E. 


>LECTRICAL REVIEW 


giving a’ 


Vol. 74—No. 2]. 


I: A. on account of its reference to socialism and 
municipal ownership. A resolution was adopted to 
call the attention of the Executive Committee to the 
address for such action as it may desire to take. E. A. 
3ailey called attention to an article by George M. Web- 
ster, New York, entitled “Theoretical Depreciation—. 
A Menace to the Public and to the Investor.” 

T. E. Bibbens made a motion, which was adopted, 
that the president of the N. E. L. A. be requested to 
appoint a committee to consider equitable and just 
compensation of employes of service companies. The 
idea was suggested that this committee study and re- 
port on a scheme of profit sharing for emploves. 

After Arthur Williams expressed the appreciation 
of the association for the efforts of all who contributed 
to the success of the convention, the meeting was 
adjourned. 


First Technical and Hydroelectric Session 


The first technical and hydroclectric session was 
called to order by M. R. Bump who introduced R. J. 
McClelland, chairman of the Technical and Hydro- 
electric Section. Mr. McClelland called attention to 
the fact that technically trained men are the most ade- 
quately prepared of all professional men to consider 
political, economic and industrial problems. The fact 
exists, however, that relatively few technical men 
officially are considering such problems. Several rea- 
sons exist for the fact that engineers have in the past 
been engaged in solving tec hnical problems exclusively 
instead of devoting part of their attention to purely 
social considerations. These reasons may be ascribed 
to the lack of interest among engineers in anything 
other than technical matters and to the possible dis- 
trust on the part of the public of the ability of engi- 
neers to consider properly anything but technical 
problems. The general condition of engineers will be 
benefited by their own effort to interest themselves 
in political and financial affairs. Engineers are already 
beginning to realize that they have social as well as 
purely technical responsibilities and to become inter- 
ested in national affairs. Asa result of their awaken- 
ing, engineers are beginning to be recognized more 
nearly for what they are worth than thev have been 
recognized in the past. Local sections of N. E. L. A. 
can assist in promoting the recognition of engineers 
by encouraging them to devote a part of their time to 
studving political and economic conditions. 

. The purely technical discussion began after the 
chairman's address. The report ‘of the Committee 
on Prime Movers, which filled 160 pages. was given 


in abstracted form onlv, so that as much time as pos- ` 


sible might be devoted to comments and discussions. 
The topic of the report includes nearly every object 
to be found in a power house between the steam tur- 
bine and the coal pile. Subtopics considered during 
the discussion included turbine operation, higher steam 
pressures, stokers and grates, powdered fuel, etc. 


Second Technical and 


The second technical and hydroelectric session was 
held at the Hotel Travmore, R. H. Ballard, vice-presi- 
dent, N. E. L. A.. in the chair. The session was de- 
voted to the reading and discussion of two committee 
reports, one of which was submitted by the Commit- 
tee on Underground Construction and Electrolvsis, 
ihe other by the Committee on Overhead Lines and 
Inductive Interference. 


The matter of limiting the sizes of turbines was 


mentioned. The trend of opinion seemed to be, how- 


ever, that the large turbines that have been installed 
operate satisfactorily. W. S. Finley, Jr.. New York, 
mentioned the fact that the Interborough Rapid 
Transit Co. has an installation of three 30,000-kw. 
and one 60,000-kw. turbines that operate on a six-day 
basis. The performance of the units is satisfactory. 
Others who discussed the section of the report devoted 
to turbines included W. L. Abbott, H. M. Cushing, 
Philip Torchio, O. Jungyren and H. B. Bryan. 

The use of high pressures and their effect on super- 
heaters was also discussed. In the opinion of the 
speakers, who were Richard Rice, I. E. Moultrop, 
Robert Wyld, A. L. Meyer, D. B. Rushmore, and O. 


Jungvren, higher steam pressures are to be expected 


in the not distant future. The installation of an ex- 
perimental laboratory for the purpose of investigating 
high pressures was suggested. Stokers and grates 
were discussed by H. M. Cushing, C. B. Grady, T. A. 
Marcks, E. B. Ricketts and John Dallas. 

Considerable attention was devoted to the matter 
of powdered coal. The consensus of opinion was that 
there is no doubt about the value of powdered coal 
as a fuel and that firing apparatus at present is per- 
fected satisfactorily. The principal difficulty in the 
use of the powdered material is in pulverizing it. On 
account of the investment reauired for pulverizing 
equipment, onlv plants that use large quantities of fuel 
have been equipped with that machinery. W. L. 
Abbott, Chicago. mentioned a new device for firing 
powdered coal that is being tested at Purdue Uni- 
versity and then explained a method by which he has 
been able to store coal outdoors for eight vears with- 
out being bothered with fires. He explained that the 
prevention of circulation of air is necessary to the 
elimination of fires. Others who participated in the 
discussion of powdered fuel were W. S. Finley. Ir., 
S. B. Flagg and T. A. Nash. 


Hydroelectric Session 


Several methods of underground construction were 
suggested by different speakers, their purpose being 
to avoid a considerable amount of trouble. A number 
of ideas and suggestions were mentioned for the con- 
sideration of the members and those present, by which 
cable burn-outs and cable and manhole fires might be 
iargely eliminated. Some of the construction methods 
urged were ta employ the (proper kind of material tor 
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filling up the joints of splices, cable splicers should 
be instructed to take special care to make proper joints 
and use good workmanship. The use of large duct 
-section so as to permit cables to be withdrawn and 


pulled in more easily and so as to permit larger cables. 


to be used eventually was advocated. Uniform man- 
hole spacing was shown to be advantageous, as stan- 
dardizing cable lengths and reducing amount of scrap 
involved, while proper splice protection by suitable 
materials was stated to be worth while. The opinion 
was expressed that after installation, underground 
cables should not be overloaded while on test. 

E. B. Meyer, chairman of the committee, described 
the experiences with underground conductors in New- 
ark. During 1917, joint failures began to multiply 
for no apparent reason. There were 273 miles of 
24,000-volt underground cable installed, necessitating 
about 4400 joints. To reduce the number of cable 
failures at the splices a school was formed, the purpose 
of which was to give instruction in cable splicing: 
and to determine the best form of joint, investigate 
the quality of paraffine used for filling the joints and 
the efect of different splicing compounds. The result 
was that a compound other than paraffine was adopted 
with which all new joints have been filled and 335 old 
joints have heen drained off and filled with the new 
compound. One of the objections of paraffine found 
was that it has a large coefficient of expansion, causing 
voids to occur between conductors, rarified air and 
inonization and breakdown. Since the formation of 
the school and the adoption of the new splicing com- 
pound, only two joints have broken down, and the 
cause of breakdown was found to he on account of 
defective workmanship. 

A. P. Towne explained that the Committee on 
Underground Construction and Electrolysis did not 
recommend any particular compound for joints, be- 
cause no one compound had been found markedly su- 
perior to any other compound for all cases. He urged 
upon those present the advisability of adopting suit- 
able exploring instruments for fault detection and 
location instead of adhering to the old, expensive and 
slow method of opening long and numerous stretches 
of pavements and roadway. He mentioned the fact 
that also by adopting larger sizes of cable, the number 
of cable burn-outs can be reduced. Load requirements 
are increasing, also densitv of loading, hence many 
of the cables installed today are cables chosen for 
conditions as they existed in the past. By adopting 
large cross-sections, future loads can he taken care 
of and immediate cable failures reduced. 

R. O. Bentley stated that in his opinion. cable ducts 
should have an inside diameter or overall dimension 
not less than 4% in. The lareer sizes of, duct permit 
installing larger cables as load requirements demand. 
He also suggested standardizing the distance between 
manholes in so far as possible, and using smaller over- 
loads during test. He has exnerimented with cable 
joints that are no larger than the cable. 

J. W. Sylvester discussed matters pertaining to 


Third Technical and 


The third technical session was called to order 
Wednesday afternoon by President W. F. Wells. In 
the absence of R. F. Schuchardt, chairman of the 
Committee on Electrical Apparatus, A. H. Lawton 
read an abstract of the report of the committee on 
transformer practice. The discussion referred to the 
several sub-topics in the order in which they were 
read. H. Carl Albrecht opened the discussion on 
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cable burn-outs and fires. He gave details on the 
prevention of fires and burn-outs by supporting the 
cables in the manholes on non-conducting and non- 
inflammable material. The practice adopted in Phila- 
delphia of employing soapstone shelfs supported by 
angle irons built into the sides of the manholes was 
stated to have proved entirely satisfactory from all 
aspects. 

J. B. Noe described some tests made in New York, 
upon cement coverings for cables. Cement bound to 
the caple by rope was found less satisfactory than 
cement coating bound by metal lath in all ways. 

The report of the Committee on Overhead Lines 
and Inductive Interference was presented by A. E. 
Silver, chairman of the committee. The discussion 
following the presentation of this paper showed a 
desire of the speakers to unite harmoniously with the 
telephone interest in settling difficulties due to induc- ` 
tive interference and other causes and preventing them 
from occurring. 

John B. Taylor rather blamed the telephone inter- 
ests because they do not report the results obtained 
from adjustments made by the power companies with 
a view to eliminating interference. The telephone 
companies specify the character of the disturbances 
and should tell the effect of efforts made to eliminate 
interference, therefore. Telephone companies object 
to the use of the grounded neutral by the power com- 
panies, but they themselves use the grounded neutrals. 

F. D. Nims in discussing the fact that telephone 
and telegraph disturbances have been observed to exist 
in parallel power and telephone cables when these lines 
have heen separated’ by as many as thirty odd miles, 
pointed out that a third medium may be responsible 
for the disturbance. This third medium is a cross 
circuit of some kind that tends to neutralize the inter- 
vening distance between parallel circuits. The pre- 
ceding reason for the disturbance was mentioned by 
J. B. "Taylor. Other speakers brought out the fact 
that adjustments of difficulties caused by close prox- 
imity of power and communication conductors in 
Michigan are made by causing the removal of one of 
the lines to a more satisfactory location and charging 
the cost of the removal to the two companies con- 
cerned. 

Paul Spencer gave it as his opinion that the joint 
use of poles by power and telephone and telegraph 
companies will not only be necessary but compulsory 
in the future. Utility commissions throughout the 
country are going to ask why one line of poles does 
not suffice to carry power and telephone conductors 
in the less thickly populated districts. There seems 
to be little excuse for delaying the joint usage of poles 
by lines employing medium voltages at the present 
time. Asa matter of fact, specifications that are satis- 
factorv to all parties concerned have been agreed upon 
already for circuits emploving low voltages. Nego- 
tiations are pending in Philadelphia for the prepara- 
tions to cover poles caurying lines operating at higher 
NOHARES: 


Hydroelectric Session 


transformer practice, emphasizing the fact that volt- 
age ratings below 33,000 were standardized last year 
and that the committee is thinking of extending the 
rating to 120,000. The discussion developed the fact 
that several speakers advocated standardizing the 
polarity of transformers. Since the large majority 
of transformers have additive-polarity, it is suggested 
making allcdistributing transformers additive and re- 


838 


quiring a few manufacturers to adopt the additive 
standard. The cost of standardizing polarity will be 
small. Those who discussed the subject were W. F. 
Wells, H. B. Gear, G. F. Morrison, and A. H. Lawton. 

A. A. Meyer read the portion of the report devoted 
to substation practice. The discussion brought out the 
fact that the kinds of substations are numerous and 
that the ordinary design is such that the substations 
cannot be extended as the load increases, hence must 
be replaced entirely by larger units. 

Some trouble has occurred.by explosions of out- 
door oil switches due to moisture of condensation and 
to oil fumes collecting above the oil. The trouble is 
not general, however. A. H. Lawton prescribed a 
, method of preventing explosions by permitting the 
circulation of air above the oil to scavenge the fumes. 
Mr. McNeal, Pittsburgh, recommended replacing all 
air breakers with oil breakers to eliminate the oxida- 
tion that occurs in air. The experience of those who 
spoke on the subject of fires in motors is that many 
of the fires are started by the ignition of lint and car- 
bon dust on the armature rather than by short-cir- 
cuits or burnouts. 
clean a motor. Tests by the General Electric Co. show 
that when fires occur water is the most effective 
extinguisher. 

F. V. Magalhaes read an abstract of the report of 
the Committee on Meters. The discussion showed 
that considerable difficulty is encountered by ufility 
companies ın employing competent meter testers. 
Various means have been tried to eliminate the diffi- 
culty, the most recent and satisfactory of which has 


President Wells opened the first session of the 
Commercial Section on Tuesday: afternoon and intro- 
duced Charles J. Russell, Philadelphia, chairman of 
the section, who delivered the opening address. This 
dealt in detail with the numerous subjects to be pre- 
sented during the convention, particular emphasis be- 
ing placed on the reports on electric furnace oper- 
ation. Mr. Russell spoke of the increasing amount of 
work which is being undertaken by the section and 
recommended that a survey of this work be made 
with a view to having it apportioned to the various 
subdivisions and also to the geographic sections and 
perhaps also company sections. 

J. G. Learned, Chicago, chairman of the Commit- 
tee on Finance, then presented his report, which 
showed comparatively few expenditures within the 
past year because of curtailment in the work of the 
section ; a balance.in excess of $12,000 was reported. 

R. F. Bonsall, Baltimore, presented the report of 
the Committee on Commercial Service and Relation- 
ship to Customers. The discussion was opened by 
H. W. Peck, Schenectady, who took an exception to 
some of the recommendations made by the committee. 
He did not believe that meters should be allowed to 
remain connected in vacant premises for more than 
six months. He also thought it poor policy to refund 
deposits at the end of a vear, as the Schenectady com- 
pany has had frequent instances of customers moving 
away from the city without closing their accounts. He 
reported that the policy of his company is to pay 
meter readers 1.2 cents per meter and to make a de- 
duction of ro cents per meter for errors. Ife also 
mentioned a bonus of $5 which is given to meter read- 
ers for reporting cases of tampering with the wiring. 

Henry Harris, Pittsburgh, thought that interest 


ms 
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been to start schools for meter testers. Men are more 
adaptable to meter testing than women. W. L. Wads- 
worth, W. H. Fellows and W. Partridge gave their 
experience in establishing educational courses of from 
one to twelve weeks. 

Periodic testing of instruments transformers was 
recognized as necessary. W. H. Fellows suggested 
adopting a short method of testing. Mr. Gibbs, West- 
inghouse Co., said that the accuracy of modern trans- 
formers does not change. Transformers constructed 
before 1908 should be checked, however, as their accu- 
racy does change. C. H. Ingalls brought out the fact 
that transformer troubles may be caused by unknown 
overloads rather than by aging. 

The Warren timing instrument was described 
briefly by Mr. Warren himself. The first motor made 
for the clock has been running continuously at 3600 
r.p.m. during two years and is still functioning ac- 
curately. The Warren instrument can be used as a 
stop watch and is 40 times as delicate as the ordinary 
stop watch. The idea was unanimous that fusing of 
transformers is undesirable. Messrs. F. V. Magal- 
haes, Wm. L. Wadsworth, W. H. Fellows, Dellham 
and J. C. Martin stated that they use no fuses on 
systems carrying as much as 23,000 volts. Only one 
burnout was mentioned and that did not injure the 
transformer. 

The officers elected for the Technical and Hydro- 
electric Section are J. E. Moultrop, Boston. Mass.. 
chairman; W. A. Carl and A. H. Lawton, vice-chair- 
men; R. F. Schuchardt, member Executive Com- 
mittee. 


First Commercial Session 


should’ be paid on deposits annually without waiting 
for the request from the customer. He also believ ed 
that central stations should be very liberal in the mat- 
ter of credit, as his experience is that there is only 
about 0.2% loss on domestic customers. 

W. M. Halsey, Newark, N. J., urged against re- 
quiring customers to sign a new application for service 
when moving from one location to another. He pointed 
out that the credit department very seldom refers to 
these signatures and it simply causes the customer 
unnecessary trouble and delay. 

R. S. Hale, Boston, spoke of a plan which is to be 
inaugurated by one of the companies in which he is 
interested of selling stock in small allotments. New 
customers will be encouraged to deposit this stock as 
security in lieu of a cash deposit. He also referred to 
a new plan which had been adopted of transferring 
service, when the tenant of an apartment buiding 
moves, to the owner or agent of the building. This 
permits the latter to show the apartment at night and 
also provides for immediate service for the new tenant. 

R. S. Hale, chairman of Committee on Wiring. 
read his report, touching on subjects of standardiza- 
tion of cords, plugs and receptacles, standardization 
of electric range connections, education of the public 
concerning proper use of appliances to insure safet, 
concentric wiring, elimination of the neutral fuse, 
sizes of wire, the National Electrical Code and the 
cost of wiring and tests of wiring conducted under the 
committee's supervision. — 

F. B. Pembleton, A. G. Declercq. E. A. Edkins. 
W. H. Blood, W. A. Dannenhauer and Louis Kal- 
ischer took part in the spirited discussion which fol- 
lowed Mr. Hale's report and whith (reflected the con- 
census of opinion, general in the) meeting, that wire 
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sizes and the quality of wiring installation should not 
be reduced at this time. á 

Fred R. Jenkins, Chicago, chairman of the Com- 
mittee on Education of Salesmen, described the 
courses which are available to central stations for the 
training of employes in both commercial engineering 
and practical electricity. Mr. Jenkins urged that 
N. E. L. A. member companies take advantage of 
these courses in rebuilding their present impaired 
organizations. Wiliam.Halsey, Newark, N. J.; C. F. 
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Henderschott, New York City, and W. P. Fenninger, 
Brooklyn, N. Y., spoke briefly in the discussion that 
followed, endorsing the work. | 

R. H. Tillman closed the afternoon session with an 
abstract of the report of the Committee on the Elec- 
trical Salesman’s Handbook, of which he is chairman. 
He has proposed a list of monographs on new topics 
to be included in the next issue of the handbook, 
covering subjects of special interest to the electric 
power salesman and electric heating sales specialist. 


Second ‘Commercial Session 


R. H. Ballard called the meeting to order and 
introduced C. L. Law, chairman of the Lighting Sales 
Bureau, who presided. The various committee reports 
were called for as follows: Commercial Aspects of 
Iamp Equipment, O. R. Hogue, chairman; Commer- 
cial Aspects of Street and Highway Lighting, C. C. 
Durfee, chairman; Residence Lighting, C. W. John- 
son, chairman; Outdoor Lighting, H. H. Magdsick, 
vice-chairman; Electrical Advertising, E. A. Mills, 
chairman; Store Lighting, A. L. Powell, chairman ; 
Lighting of Public Buildings, G. Bertram Regar, 
chairman. 

In the discusion of residence lighting the point was 
made that women represent an increasing factor, in 
influencing home illumination, very largely owing to 
their greater appreciation of artistic effects. One 
company had developed a scheme whereby the com- 
pany's salesmen work with the contractor until the 
contract 1s secured, which worked satisfactorily on 
contracts for old house wiring. Another member 
urged that to get the proper amount of revenue from 
the customer an active campaign to educate the archi- 
tects should be started, for as a rule the architects 
seem to pay little or no attention to the wiring details, 
leaving the location of outlets largely to the contractor. 
The inadequacy of such a system is illustrated by the 
fact that, in many instances with only one place in the 
room for a bed or dresser to stand, an outlet is. often 


located in such a place as to be behind the furniture 


where it cannot be readily brought into service. Also, 
there are never enough outlets. With sockets and 
receptacles of all kinds installed ready for use, there 
is a stronger incentive to buy electric appliances. They 
are the silent salesmen. G. H. Stickney of the Edison 
Lamp Works, Harrison, N. J., carried this point fur- 
ther by warning that after the architect is sold, look 
out for the contractor, as wiring is generally left to 
the last, and if there is any sparing of costs it is likely 
to crop out in this part of the work. Finally, the 
public itself must be educated so that it will demand 
from both the architect and contractor a thorough and 
modern wiring scheme that will permit of utilizing 
electricity to the utmost. 

In a written comment upon the lamp equipment 
report, ©. L. Johnson said that many purchasers think 


size, shape, gage of metal, etc., have little bearing on 
the efficient operation of a lighting fixture, which is a 
great mistake for local lighting. A properly designed 
dome fixture, it was explained, is most efficient and at 
the same time prevents the annoyance which comes of 
theft or the “swiping” of high-power lamps by one 
department from another in a factory or industrial 
building. 

Mr. Durfee’s report excited the comment from one 
member that it seems strange that street illumination 
which is fundamentally the most important branch of 
central-station business, nine times out of ten is the 
most neglected. Beginning with the central district of 
a city where the most brilliant lighting is called for 
and carrying this out in a somewhat lesser degree 
through main arteries, branch streets and into the 
country highways, there is, in adequate street illumina- 
tion, the greatest advertisement or incentive for the 
abundant use of illuminants in the home and business 
establishments. 

W. D'A. Ryan had made some investigations of 
two rural routes from Buffalo to New York, with a 
view of ascertaining distribution problems. It was 
found that the greatest distance between electric sta- 
tions along these routes. was 15 miles, making highway 
illumination entirely feasible from the distribution 
standpoint. Highway illumination has perhaps been 
carried out to a more noticeable extent in the Far West 
and Pacific Coast cities than elsewhere. For city work. 
he asserted, that property holders were willing and 
glad to pay for intensive lighting costing anywhere 
fron $50,000 to $110,000 a mile. The Los Angeles 
system cost $75,000 a mile, but it will raise the stand- 
ard of illumination all along the coast. When it comes 
to high-current white way work he is a strong advocate 
of the arc lamp. A change from present arc installa- 
tions without the most careful study of the problem 
from all angies can only be undertaken at risk of a 
very serious mistake. This statement was made with 
due consideration given to the excellence of modern 
incandescent systems. 

Mr. Magdsick’s report brought from Mr. Ryan a 
remark as to the wonderful new incandescent search- 
light which is equal in power to the best 18-in. arc and 
does not require an attendant. 


Third Commercial Seon 


Three important topics were discussed at the third 
commercial session, called to order Wednesday after- 
noon by Martin J. Insull. The meeting was then 
turned over to George H. Jones who presided. The 
entire session was in the form of a round table discus- 
sion, dealing with isolated plant costs, electric fur- 
naces, and power-factor in customers’ installation. J. 
Lundgaard of Rochester opened the discussion on 
“The Effect of the War on Isolated Plant Costs.” J. 


W. Myer presented a very comprehensive paper on 
this subject showing how production costs have in- 


_ creased in isolated plants during the war and the op- 


portunity thate now exists for securing this business, 
including a great deal of cost data showing price vari- 
ations in all elements making up production costs. 
Stephen Bennis, opening the discussion, pointed 
out some of the principaPadvantageés_of central-station 
service over dsolated plants. ~ One`af the important 
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disadvantages of service from a private generating 
station is the absence of voltage regulation which re- 
sults in poor quality of lighting and considerably 
shortens the lite of lamps. He also mentioned that 
capital invested in an isolated plant could in most 
cases be used to better advantage if invested in the 
business of the manufacturer. He spoke of the im- 
portance of ice making as a field for central-station 
service. R. P. Knowlton, Philadełphia, discussed ice 
plants with special reference to the cost of power. 
M. S. Seelman of Brooklyn called attention to the 
increasing costs of central-station service and the 
effect that the higher rates will have on large power 
contracts when they are to be renewed. He said sev- 
eral important contracts would expire during the pres- 
ent year in Brooklyn and the question of on what 
basis they could be renewed was a very serious one. 
Morse Dell Plain, Hammond, Ind., held that isolated 
plants will never be able to operate at the old level 
of cost and he thought this would take care of the 
increased rates which central stations would have to 
apply on renewing old contracts; also that because 
of the superior service rendered central stations were 
entitled to higher prices than power could be produced 
for in a private plant. 

Dr. C. F. Hirshfeld, Detroit, presented in abstract 
form the report of the Electrical Heating Bureau 
nrepared for presentation at the 1917 convention. The 
discussion was divided into two sections—one dealing 
with electric furnaces for non-ferrous metals, the 
other dealing with electric steel furnaces. The discus- 
sion of the former was opened by J. D. Noyes, Detroit, 
who said there were 20 non-ferrous electric furnaces 
on the lines of the Detroit Edison Co. The connected 
transformer load aggregates over 6000 kw. with an- 
nual consumption between 10 and 12 million kw-hr. 
Four or five additional furnaces on order will increase 
the connected load by 2000 kw. This business is 
taken on the company’s regular 4600:volt primary 
power rate, and measured through regular power 
meters. The customer furnishes the transformers in 
accordance with the company's specifications. Instal- 
lation and maintenance is taken care of by the central 
station. Mr. Noyes pointed out that little or no diffi- 
culty is encountered in securing this class of business 
and there is a considerable amount of it in immediate 
prospect, especially in the feld of brass melting be- 
cause of its inherent advantages. 
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E. L. Crosby, Detroit, said that central stations 
had shown very little interest until recently in the 
electric furnace field. He referred to the many ad- 
vantages of the electric furnace for brass melting, 
pointing out that in cases under his observation the 
cost has been written off in ninety days because of 
the great saving in metallic loss alone. He explained 
the inaccuracies in referring to definite consumption 
per ton without taking into consideration all of the 
factors involved. Pointing out the tremendeus possi- 
bilities, he showed that only about 1% of brass is 
being melted electrically today and there is no reason 
why this should not be increased to at least 80%. 
E. F. Collins of Schenectady spoke of the advantages 
of the electric furnace showing that the rates and 
kilowatt-hour consumption are the last things to be 
considered as thev are insignificant in comparison to 
the advantages. Special mention was made of the 
absolute control possible with electric furnaces. Carl 
H. Booth, Chicago, described a new electric arc fur- 
nace of 200 lb. capacity which has been developed 
to meet the need of the small user. This furnace is 
of the rotating type and can be operated at any rea- 
sonable power-factor by the introduction of reactances. 

Morse Dell Plain, Hammond, Ind., opened the 
discussion on electric furnaces for steel making, show- 
ing that a new grade of steel has been made possible 
through electric smelting. Electric steel has been shown 
to be equal in quality to crucible steel and is of undoubt- 
ed superior uniformity. C. B. Gibson, Pittsburgh. A. 
C. Smith. Buffalo; R. P. Tillman, Baltimore: P. B. 
Short and W. E. Moore of Pittsburgh, took part in 
the discussion. Recent practice in this field was dis- 
cussed, the consensus of opinion being that the market 
for electric steel is assured. : 

The concluding feature of the program was a dis- 
cussion of power-factor in customers’ installations, the 
discussion being led by R. H. Knowlton of Philadel- 
phia. In the discussion, which lasted beyond the usual 
hour various methods for correcting power-factor 
were discussed in some detail. Static condensers and 
synchronous machines were given special attention. 
The discussion was participated in by R. H. Tillman, 
Baltimore: C. F. Scott. New Haven: Robert Treat. 
Schenectady: P. H. Gardner, New Britain. Conn.; 
Joseph McKinley, Pittsburgh; Will Brown, Minne- 
apolis; W. R. Mcleod, Jersey City, and A. C. Dartin 
of Schenectady. 


Fourth Commercial Session 


Electric ranges and discussion of that adjunct to 
the range, water-heating apparatus, occupied attention 
at this meeting, which was full of enthusiasm over the 
prospects for great development in this feld. Chair- 
man John G. Learned presided. The one report was 
from the Committee on Electric Ranges, by C. E. 
Michel, Union Electric Light & Power Co., St. Louis, 
chairman, followed by discussions on commercial in- 
formation and technical features of the business. 

It was stated by C. E. Greenwood, Boston, that 
not until four vears ago did they start upon an active 
campaign for electric cooking load in that city. This 
campaign was necessarily interrupted during the war 
when no effort whatever was made to secure such 
business, and vet last year the Boston central station 
sold 150 ranges to people who came to its various 
stores, and turned down, in addition, some 200 more 
nrobable buyers. In the smaller New England towns 
in the vicinity of Boston the company has sold to date 
1500 ranges, and in the city of Boston, 2000. 


George A. Hughes, father of the electric range 
business, said that during the war manufacturers of 
course experienced a diminution of their business but 
now that the war is over the prospects are exceedingly 
bright. The first quarter of this vear they have sold 
more ranges than during the entire year 1918. He 
believes that in selling ranges to the public more em- 
phasis should be laid upon selling the “cooking by 
electricity” idea than upon prices or cost of operation. 
This idea should be promoted by the central station 
upon every opportunity, especially since the range user 
is a profitable customer. He cited one instance where 
1400 range customers averaged $4 a month as against 
an average lighting revenue of $2 per customer per 
month. 

One of the delegates, who had been out of touch 
with the business for two vears and consequently 
spoke more from the standpoint _of a disinterested 
observer, said that in his opinienypriee is a secondary 
consideration.“ Tf a-person-reallyy is~sold on the elec- 
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tric-cooking idea and its advantages, price will not 
stand in the way. Neither is the price of ‘current a 
considerable factor, as has been demonstrated in the 
history of the development of the electric incan- 
descent lamp. 

M. S. Seelman, Jr., Brooklyn, N. Y., did not agree 
upon the matter of rates for current not being a factor, 
at least in a community such as his. There it is very 
much a rate question and they are not able to justify 
a cooking rate which will permit any great amount of 
range business. 

Mr. Anderson, Albany, N. Y., said that his com- 
pany had not gone after range business until recently 
as it is a combination company selling a very good 
quality of gas at a low rate in the city. Their range 
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selling activities therefore have been confined so far to 
outlying and farmer lines and the results there have 
been excellent. 

A. C. Osborne, formerly of the Washington Water 
Power Co., gave a very carefully prepared written 
discussion upon the subject of heating water by elec- 
tricitv. The idea running through this, backed by 
detailed figures of operating costs, is that the electric 
range can never be complete in its functioning until 
electric heating of water is instituted as an adjunct. 
In pther words, the completely electrified kitchen is 
necessary in order to put the electric range on a com- 
peting basis with gas, and this is not possible unless 
there are electrical means provided for heating water 
electrically also. 


Fifth Commercial Session 


Chairman Charles J. Russell presided at the fifth 
commercial session, held on Thursday afternoon. The 
report of the Committee on Pubhcations, was called 
for and presented by Chairman F. D. Pembleton. No 
discussion followed. 

The order of the program was changed to admit 
at this time the illustrated lecture by Willam A. Dur- 
gin. Commonwealth Edison Co., Chicago, upon the 
subject “Our Manufacturing Buy-Product.” This lec- 
ture has been presented by Mr. Durgin on other occa- 
sions, but has been elaborated upon. The subject to 
be forced home in the minds of central-station men as 
well as the light-consuming industrial plants is that of 
higher intensities. It embodies tlte results of the ex- 
tensive lighting surveys recently made in Chicago, in 
which testing engineers made careful analyses of con- 
ditions in 269 plants aggregating 19,000,000 sq. ft. 
of floor space. These surveys show an average of 
only 1.5 ft-cdl. 3 ft. above the floor, whereas 
intensities of at least 10 ft-cdl. should be used to 
obtain maximum production. In definite instances in 
Chicago with an increase of 514% in lighting cost 
increases of 20 to 25% in production were obtained. 
To visualize the afect of proper intensities, Mr. Dur- 
gin exhibited a model of a factory wherein with the 
use of small incandescent lamps variously placed and 
with lights shining through windows in the side the 
effect produced by different lighting systems m all 
parts of the factory could be demonstrated, also the 
effect of proper and improper daylight installation. In 
addition there were exhibits of hideous examples of 
lighting fixtures taken from factories where they were 
being used under operating conditions, as well as ex- 
amples of modern types of fixtures. . 

In several parts of Mr. Durgin’s lecture he empha- 
sized the importance of securing not only sufficiently 
high illuminating intensity and uniformity of hight 
distribution, combmed with freedom from dense 
shadows, but also freedom from glare. The injurious 
effects of the latter on the eye and the liability of 
increase in accidents because of it were clearly dem- 
onstrated. In showing the latest types of industrial 
lighting units he recommended use, wherever possi- 
ble, of those in which glare elimination has been 
especially provided for, even if this involved a slight 
loss m efficiency. 

Bearing directly upon this discussion Capt. H. 
T_-ogan gave an actual experience in a jute mill whose 
production was placed under his control. In the be- 
ginning the light intensity was 1.5 ft-cdl. on the light- 
ing plane and the mills running at full capacity. With 
the installation of proper lighting equipment, approxi- 
mating 9 ft-cdl. the production of the machines was 


‘and so forth, during the off-peak season. 


Schenectady, 


increased from 59.4 lb. to 70.1 Ib. per hour. There is 
no doubt in Mr. Durgin’s mind that the fact that in- 
creaseq lighting will produce with a certainty very 
largely increased production is a matter which ‘should 
receive the attention of the biggest men in the in- 
dustry. 

Especially is this true, when, as pointed out by 
Ward Harrison, 15 to 40% of the purchase price of 
manufactured articles is due to overhead charges og 
production. With shortening up of factory hours it 
would be possible to operate in many industries two 
shifts, lapping over into the morning and evening 
dark hours and with the aid of proper illumination and 
sufficient intensities fully as much efficiency could be 
obtained in production in the late shift as in the early 
shift. 

The report of the Committee on Co-ordinate Ad- 
vertising and Sales Campaigns was presented by J. 
M. Wakeman in the absence of Chairman Henry 
Harris. 

E. R. Davenport then read, as chairman, the re- 
port of the Committee on Merchandising. Com- 
menting upon this report. H. H. Newman remarked 
that central-station companies were following along 
the lines of least resistance in selling electric cur- 
rent-consuming devices. They should take a tip 
from other lines of merchandising business and cam- 
paign for business on certain devices, such as fans 
| The warn- 
ing was also sounded by another member that unless 
the central stations adopt the modern merchandising 
methods employed by: high-class dealers and depart- 
inent stores they will eventually find themselves in the 
position of doing but a small proportion of the elec- 
trical merchandise business. 

The report of the Nominating Committee, con- 
sisting of R. R. Young, Joseph F. Decker and E. W. 
Llovd. was then received. The following named 
gentlemen were nominated and unanimously elected 
officers of the Commercial Section for the ensuing 
vear: 

Chairman, John G. Learned, Chicago; vice-chair- 
men, M. S. Seelman, Brooklyn. and Henry Harris, 
Pittsburgh; secretary, R. H. Tillman, Baltimore. 

Members of Executive Committee: F. I. Gale, 
N. Y.. representing manufacturers; F. 
A. Ketchum, New York, representing jobbers; L. H. 
Lamont, Chicago, representing contractors: R. S. 
Hale, Boston, and T. Lungaard. Rochester, N. Y., 
representing central stations. 

Adjournment of this “session late on Thursday 
afternoon brought theyforty-second convention of the 
association to a close. 


individuality need not be divulged. 
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First Electric Vehicle Session 


The first electric vehicle session was presided over 
by D. H. McDougall as chairman with E. S. Mansheld 
as vice-chairman. The opening address was made 
by Chairman of the Section E. S. Mansheld, followed 
by the reports of the secretary-treasurer and the fol- 
lowing committees: Federal and Municipal Transpor- 
tation, James H. McGraw, chairman; Garage and 
Rates, J. H. Miles, chairman: Legislation, G. A. 
Freeman, chairman; Manufacturers and Central-Sta- 
tion Co-operation, George B. Foster, chairman; Stan- 
dardization, E. R. Whitney, chairman; Operating 
Records, C. A. White, chairman; Transportation and 
Engimeering, F. M. Feiker, chairman. 

In the discussion, George B. Foster gave the indus- 
trial truck credit for putting the storage battery into 
the industry. The storage battery truck must be used 
for industrial transportation on account of the item of 
insurance. 

One company in Chicago has a large enclosed load- 
ing platform. After trying electric trucks ir along 
with their gas trucks the latter were eventually thrown 
out because it was found that the electric could be 
garaged on the premises under this enclosure which 
was impossible.with the gas trucks owing to the pro- 
hibitive insurance charges. In discussing garage and 
fates, George Drake Smith emphasized the point that 
in the advertisements of the three leading ones, gas 
truck manufacturers, the space was almost entirely 
devoted to transportation and transportation service. 
rather than truck details. What the electric truck 
industry needs is more manufacturers and a greater 
development of this transportation idea. 

R. A. Grove recommended, in the discussion of 
operating records an exchange of figures on operating 
costs between all companies, by using the forms sug- 
gested. While some companies might feel that these 
figures should be withheld from general circulation, 
still they could be submitted through the secretary 
for compilation in. general tabulated results, where 
Mr. Foster also 
pointed out that careful scrutiny should be given to 
returns from any company that indicated questionable 
findings and such figures rechecked to ascertain the 
cause for any remarkably exceptional detrimental 
showing. He knew of one company that was putting 
100% more current into its batteries than another 
under similar conditions yet did not realize something 


Second Electric 


The second and final electric vehicle session, with 
E. S. Mansfield presiding, was held Wednesday after- 
noon. Three papers were presented. One dealing 
with “A Message from Electric Vehicle Users,’ ” was 
read by George B. Foster, Chicago; one on “The Prop- 
er Application of the Flectric Vehicle.” by F. F. 
Sampson, New York, and a paper on “Electric Indus- 
trial Trucks and Tractors and Their Relations to the 
Central-Station Load,” by E. J. Bartlett. 

The meeting was then given over to a general dis- 
cussion of suggestions for the betterment of the in- 
dustry. One of the most important matters brought 
out was the suggestion for a co-operative national ad- 
vertising campaign to be participated in jointly by 
manufacturers, central stations and all others inter- 
ested in the promotion of electric vehicles. This sug- 
gestion was offered by Frank C. Reilly. of the Lansden 
Co., and the incoming administration was asked to 
give the matter consideration. 


was radically wrong. In these cases a remedy should 
be instituted before results of this nature go into 
tabulated statistics. 

The two papers of the session were “Present and 
Future Status of the Electric Vehicle” by Rodney K. 
Merrick, Commercial Truck Co.. Philadelphia, and 
“Electrical Vehicle from a Salesman Standpoit,” by 
J. B. Cardoza of the Walker Vehicle Co.. New York. 
Mr. Reilly, of New York, stated that even if a gas truck 
can be operated at 25 miles per hour it would be more 
economical to operate two electric trucks in its place 
operating at lower speeds. A gas truck operating at 
such a killing speed as 55 miles per hour will rapidly 
run itself into the scrap heap to say nothing of danger 
to traffic and ruination of roads. An electric can run 
as fast as economy and safety will permit a gas truck 
to be run. A man to operate an electric truck costs 
six or seven dollars a week less than must be paid for 
the high tension, temperamental gas truck deliverer. 
A stevedore can and has been taught in three or four 
days’ time to be an excellent electric driver. 

G. D. Smith, Orange, N. J., said that when direct 
current can be delivered to a garage no trouble is en- 
countered but in all alternating-current districts the 
garage owner faces an engineering problem at once. 
Steps must be taken to overcome this difficulty in order 
for the electric truck to come into its own. From the 
salesman’s standpoint almost everything 1s in favor 
of the electric except the noise and rattle of the gas 
car, which to the uneducated public spells infinite 
power. According to the figures of the motor truck 
class of America it costs over $29 a dav to operate a 
5-ton gas truck. This checked very closely with simi- 
lar figures presented at a February conference at the 
motor truck show in New York. On the other hand 
the cost of operating an electric five-ton truck is less 
than half this amount, according to G. D. Smith and 
W. M. Halsev, of Newark. In an actual case 23 
5-ton electric trucks operated bv one of the largest 
truck operating companies in the country averaged 
only 25.2c per mile or $13.28 per day. Cleanliness 
was another point emphasized by F. C. Tav'or. Par- 


' ticularly is this true in connection with dairies. where. 


for sanitary reasons, the horse is automatically pushed 
out and the gas car cannot occupy its place because of 
insurance cost, leaving the field for the electric as in 
the case of bakeries. 


Vehicle Session 


George B. Foster, Chicago, suggested that the in- 
surance expert of the association endeavor to secure a 
differential in lability insurance in favor of electric 
vehicles. George D. Smith, Orange, N. J., spoke ot 
the rapid development of the electric truck and tractor 
feld, and thought the activities of the manufacturer: 
in this direction were having an effect on the electric 
for street service. The suggestion was made that 
manufacturers and central stations co-operate in de- 
veloping electrical equipment for handling freight at 
water terminals where the congestion is still a seriou 
problem. 

The report of the Nominating Committee was pre- 
sented and the following were unanimously elected 
as the Electric Vehicle Section officers for the en- 
suing year: 

George B. Foster, Commonwealth Edison Co., Chi- 
cago. chairman. 

F. W. Frueauff, New Yorkvice-chairman. 
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H. M. Edwards, New York Edison Co., treasurer. 
A. Jackson Marshall, New York, secretary. 
The Executive Committee chosen for three years 
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to fill expiring terms consists of Walter H. Johnson, 
Philadelphia; Frank W. Smith, New York; E. H. 
Mansfeld, Boston, and C. K. Chapin, Memphis, Tenn. 


Accounting Sessions 


FIRST ACCOUNTING SESSION, 


The accounting session opened on Tuesday after- 
noon with a large attendance, Chairman Samuel Insull 
presiding. The chairman's address was presented by 
Paul R. Jones, New York, and emphasized the dis- 
ruptive effects of the war upon committee work and 
the importance of closer relations between accountants 
and operating men. It was suggested that a member 
of the National Association of Railway and Public 


Utility Commissioners be invited on classification of . 


accounts and relations with other associations. Com- 
mittees were then appointed to nominate officers for 
next year and prepare resolutions upon the death of 
L. M. Wallace, auditor of the Boston Edison Co. 
H. M. Edwards, New York, was chairman of each. 
The reports of the Committee on the Uniform 
Classification of Accounts, presented by Chairman 
William Schmidt, Jr., Baltimore, recommended secur- 
ing a standard classification of accounts acceptable to 
the public utility commission. The report described 
difficulties experienced in handling the fixed capital 


account along the lines at present ordered by the com- — 


mission and recommended a plant investment substi- 
tute for property dating before the adoption of the N. 
E. IL. A. standard system, with subaccounts covering 
later property changes. The report was discussed by 
S. B. Cushing and S. ]. Palmer, Chicago; I. E. Davis, 
Wilhamsport, Pa.: E. C. Scobell, Rochester, N. Y.; W. 
C. Bingham, Buffalo, and H. M. Edwards, New York. 
The difficulties of accounting for plant items from 
the history standpoint were generally recognized by 
all parties concerned. 

H. E. Addenbrooke, Chicago, presented the report 
of the. Committee on Accounting Rulings. The com- 
mittee notes contradictory rulings on the cost of issu- 
ing bonds, etc., and urges giving more study to de- 
preciation, especially since the U. S. internal revenue 
department recognizes its importance. The handling 
of reserves was stated to be worthy of further inves- 
tigation. 

The report of the Committee on Accounting Edu- 
cation, read by Chairman H. B. Lohmever, Baltimore, 
received a warm welcome. The authoritative character 
of the available courses was shown, these having been 
written especially for the electrical utility industry by 
experts. Douglass Burnett, Baltimore, in discussion, 
urged that these courses be brought home to employes. 
H. M. Edwards and P. R. Jones also expressed their 
appreciation of the work. 

Franklin L. Hall, editor accounting section, read 
the report of the Committee on Accounting Service to 
member companies, which described the inquiries han- 
dled, the results in specific instances and the facilities 
available. The committee recommended that a special 
representative be employed to serve the smaller mem- 


ber companies along accounting standardization lines. 


A large number of speakers discussed the report. The 
smaller companies were asked to submit criticisms of 
the N. E. L. A. classification, but little advertisement 
was forthcoming. It was felt that the spread of ac- 
counting education would facilitate standardization. 
W. A. Jones, Joplin. Mo., volunteered to attend the 


June convention of the Iowa Section to assist in stand- 
ardization. 

“The Importance of an Efficient Accounting Sys- 
tem to a Business,’ a paper by W. B. S. Winans of 
Henry L. Doherty and Co., New York, voiced the eco- 
nomic need of accounting in the transition era of the. 
present and urged accountants to take a professional 
view of their work and advised employers to recognize 
the real worth and true efficiency of proper accounting 
with adequate reward of valuable achievement. The 
paper cautioned employers against false economics and 
misrepresentations of the work of their accounting 
departments. 

An informal discussion of bonus systems for office 
employees by Messrs. Scobell, Edwards, Addenbrooks 
and Lohmeyer closed the session. It appeared that 
where these systems are installed the amount and qual- 
ity of work increase and penalties are usually deducted 
from the compensation for poor work or errors. The 
bonus system can be applied to billing, meter reading 
and bill deliveries. 


SECOND ACCOUNTING SESSION.’ 


The second and final accounting session was held 
Wednesday, with the report of the Committee on 
Operating Records, C. A. White of Boston, Chairman, 
first on the program. This report.discussed a compre- 
hensive set of forms based on a standard system of 
accounts to fit the needs of the transportation depart- 
ments, and was discussed by P. A. Snow, Detroit, E. 
J. Fowler, Chicago, and H. T. Hughes of Denver, and 
was highly endorsed as being of special value to the 
smaller companies. An address on “Motor Transpor-. 
tation in the U. S. Army,” by H. B. Lohmeyer, Bal- 
timore, late Captain in the Motor Transport Corps, 
U. S. A., was then presented. 


The report of the Committee on Purchasing and 
Store Room Accounting was presented by W. F. Ste- 
vens, Boston, chairman of the committee. This .re- 
port was discussed by E. J. Fowler of Chicago, who 
emphasized the importance of bringing complaints to 
the attention of the accounting department. He ad- 
vocated the use of mechanically billing devices, point- 
ing out that these are used to handle the 350,000 
monthly bills of the Commonwealth Edison Co. with 
economy and success. 

The report of the Committee on Customers’ Rec- 


ords and Billing Methods was presented by P. C. 


Schlegel, New York, chairman. The concluding paper 
dealt with “The Establishment and Growth of the 
Ordnance Finance Section of the U. S. Army During 
the War,” by Col. P. A. Gidney of Boston. This de- 
scribed the establishment and growth of the finance 
section and dealt in some detail with work done. 


The election of officers for the ensuing year re- 
sulted as follows: R. W. Symes, Detroit, chairman; 
J. C. VanDuyne, Lrooklyn, vice-chairman; C. E. Cal- 
der, Dallas, Texas, treasurer; Frederick Smith, New 
York, N. Y., secretary, and an executive committee 
comprising E. J. Fowler, F. H. Hall, William Schmidt, 
W. E. Long, G. M. Guilford, R. Hughes and William 
Buchsbaum. 
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Company Section and Power Sales Bureau Dinners— 
Entertainments 


COMPANY SECTION COMMITTEE'S DINNER. 


The dinner given by the Company Sections Com- 
mittee of the N. E. L. A. was held at the Hotel Trav- 
more on Wednesday evening. Frank A. Birch, Phila- 
delphia Electric Co., chairman of the committee, pre- 
sided. About 45 plates were served. Before intro- 
ducing the speakers, Mr. Birch gave a brief review of 
the organization of the Company Sections Committee. 
which was organized after the observation was made 
at the Philadelphia convention in 1914, that the asso- 
ciation would profit by such a suborganization. The 


committee was appointed by the Executive Committee 


of the N. E. L. A. in the autumn of 1914. Several 
active sections are in existence at present dnd others 
are being organized. The general purpose of the com- 
pany Sections Committee is educational, the idea being 
to increase the knowledge of the general public about 
the affairs of electric service companies by letting em- 
ploves know just what the companies are doing. 


The three principal speakers were W. F. Wells. 
W. C. L. Eglin and Henry L. Doherty. Messrs. Wells 
and Eglin, who made only brief remarks, were fol- 


lowed by Mr. Doherty. 

The remarks of Mr. Doherty emphasized the value 
of the Company Sections Committee. These sections 
are the link between the service compames themselves 
and the general public. The hostile attitude of the 
public towards corporations is largely the result of 
ignorance about the affairs of the corporations. A 
business philanthropist is one who sells service for less 
than it is worth but far more than it costs. Any appli- 
cation of electricity that reduces the amount of manual 
.labor to accomplish an end is a benefaction; such 
applications, it was explained, always reduce costs to 
the consumers. 

Mr. Doherty also mentioned the fact that this com- 
mittee is the school from which the future executives 
are to be drawn, because through their work in the 
sections the young men will have an opportunity to 
show their ability to the executives. The men who 
are enthusiastic over the Sections Committee work will 
be enthusiastic about their company work. An enthu- 
siastic Worker always inspires confidence in an execu- 
tive and takes pride in his work. Several short ad- 
dresses in appreciation of Mr. Doherty's address were 
made by those present. 


PAPERS FEATURE OF POWER SALES 


BUREAU DINNER. 


INTERESTING 


The dinner given by the Power Sales Bureau at 
6:30 p. m., Wednesday in the Rose Room of the Hotel 
Traymore was more than a get-together dinner of 
power engineers and salesmen, in fact, no more than 
was the dinner itself disposed of when the gathering 
was turned into what was practically a strenuous 
technical session. The subject of electric welding was 
the first topic taken up. 

F. M. Farmer, Electrical Testing J-aboratories, 
New York, discussed the various phases of electric arc 
welding, describing the differences between the car- 
bon arc and the metal arc and the use of alternating 
versus direct-current. He believes that either current 
is equally satisfactory and that the efficiency of the 
work is entirely determined by the ability of the work- 
men. Mr. Farmer stated that a Research Committee 
had heen formed by the Emergency Fleet Corpora- 


tion to consider the use of electric arc welding in place 
of riveting for building the hulls of ships on account 
of the increased speed in production that could be 
made. This committee had taken the question up 
with Lloyds in reference to insurance for ships so con- 
structed, and Lloyds had agreed to permit electric arc 
welding for minor work, but had not yet determined 
whether they would «are to insure a ship whose entire 
hull was so constructed, as they were not sure of the 
Hexibility of such a construction to stand strains. 
However, at the time the armistice was signed the 
Emergency [leet Corporation had decided to build a 
gooo-ton ship whose hull was to be entirely arc- 
welded. Mr. Farmer further stated that he felt sure 
in a comparatively short time the structural steel work 
of large buildings would be electrically arc-welded in 
place of the present method of riveting, the determir- 
ing factor which has not yet been settled being the 
flexibility of the joint. 

E. J. Bartlett, Cleveland, Ohio, read an interesting 
paper on “Electric Industrial Trucks and Tractor: 
and Their Relation to the Central-Station Load,” out- 
lining the possibilities of this type of equipment in 
large industrial plants, stating that approximately 
8000 machines of all types were in use at present, and 
that the production of these trucks and tractors was 
now about 5000 per year. Something like twelve 
companies are now in the field building this equipment. 
half of which companies are just really starting. Mr. 

iartlett gave a description of the various types of 
trucks and made the statement that each machine wil! 
replace on the average approximately ten men. He 
strongly urged that the new business departments ot 
central stations get into close touch with the manufac- 
turers of this-apparatus. He also gave credit to the 
batterv manufacturers for the work they have done in 
promoting this field of the industry. 

()n account of the lateness of the hour, there wa: 
no opportunity for a discussion of Mr. Bartlett's paper. 


OTHER ENTERTAINMENT FEATURES. 


The first of the principal entertainment features. 
the presidential reception, was held in the ballroom of 
the Million Dollar Pier on Monday evening. Asa 
the previous conventions, this reception was a ver 
brilhantaftair and was followed by dancing. 

Qn Tuesday and Wednesday, between 12:30 and 
I :30 p. m., a practical demonstration of wireless tele- 
phone communication was held between land and air- 
planes at the end of the Steel Pier. This demonstra- 
tion was given under the auspices of the Second 
Pan-American Aeronautical Convention and Exhihi- 
tion, which was being held at this time. An aero- 
nautical exhibition was also conducted by this assoct.- 
tion for the benefit of the attendants of the conventien 
on Wednesday afternoon. 

On Tuesday evening, following the public policy 
session, at which many ladies were present. anether 
dance was held in the ballroom of the pier. 

The final entertainment feature was a carnival ani 
hall which was also held in the ballroom of the pier 
In connection with this, an elaborate illumination spec- 
tacle, called “A Vision in the Desert.” was presented. 

In order that the ladies and other guests mizht 
enjoy themselves while the members were busy at the 

‘arious convention sessions, a mimber of other enter- 
tainment featirres bwer provided. Among the mos: 


May 24, 1919. ELECTRICAL REVIEW 845 


important of these was the musicale and tea held for 
the ladies on Tuesday afternoon in the ballroom. 

In addition to these entertainment features which 
were provided for the guests and ladies as well as the 
members, several ‘dinners and banquets were held by 


the different branches of the industry represented at 
the convention. The most important of these were the 
Company Sections dinner and the Power Sales Bureau 
dinner held in the Hotel Traymore on Wednesday 
evening which have already been mentioned. 


Promising Outlook for Central-Station 


Industrial Power 


By C. J. RUSSELL 


Chairman, Commercial Section, N. E. L. A. 


HE most attractive field for constructive 

sales efforts at the present time is undoubt- 
edly that of central-station industrial power. 
The reasons why 
this outlook is so 
promising may be 
found in prevail- 
ing economic con- 
ditions and thev 
are supported by 
fundamental facts 
which are both im- 
portant and logical 
in their bearing on 
the subject. 

We are all im- 
pressed by the 

ecessitv of imme- 
dao organization 
for the manufac- 
ture of economic 
. goods upon a 
larger scale than 
ever before. We 
also know that we 
must perfect meth- 
ods of transporta- 
tion to reach the markets of the world with our 
products to the vałue of many billions of dollars, 
if we are to continue our present commercial 
supremacy. 

It is a well established fact—possibly better 
understood abroad than here—that our indus- 
trial success has been built upon the use of power 
to a greater extent per person than is used in 
any other country. It is also true that our in- 
dustry has progressed just as the amount of 
power used per person has increased and that 
our greatest strides in output have been due to 
the electrification of our industries. In other 
words, the greater the amount of electrical en- 
ergy used in an industry per dollar expended for 
labor. the greater the output and financial turn- 
over has: been. À` 

The economic value of power supply from a 
central source. so strongly recognized by this 
Government during the war. has given new im- 
petus to the central-station business and has been 
enhanced by the mounting costs of the genera- 
tion of energy in small isolated plants. 


If the present level of wages is to be main- 
tained in the face of foreign competition, it can 
only be done through the increased production 
of goods. That 
means increased 
efficiency is neces- 
sary, but it also 
means that human 
labor must be aug- 
mented by more 
motive power. Hu- 
man labor must 
represent a smaller 
and applied power 
a larger item in 
the total cost of 
making and han- 
dling a given prod- 
uct, if we are to 
hold our industrial 
supremacy. 

Consideration 
of these facts can 
lead to but one 


C. J. Russell. conclusion, name- 


lv, the central sta- 
tion faces the 
greatest opportunity in all history for the ex- 
pansion of the power business. This conclu- 
sion is, moreover, driven home by the present 
very active inquiries for power to modernize and 
increase the capacity of existing factories as well 
as for power to supply new undertakings. 

It is of the utmost importance that these op- 
portunities should be met properly so as to fulfill 
thè economic necessities of the situation. Our 
commercial engineering responsibility in this re- 
spect is great, for the industrial success of the 
nation will depend upon our service. Ample 
power must be provided and machine speeds— 
the life of output—must be the highest possible. 

The associated lighting requirements, that 
mean so much as far as safety and product are 
concerned, must he handled correctly in order to 
maintain outout when artificial light is necessary. 
Every possible power adjunct that can add to the 
effectiveness of human labor must be presented 
to the attention of our prospects. 

The present outlook shows more than oppor- 
tunitv—it shows duty and responsibility. 
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Exhibits at N. E. L. A. Convention 
Attract Much Attention 


Intensely Interesting: Displays by the Lamp Committee and by 
.Many Manufacturers Show Electrical Developments of Last 
; Three Years—List of Exhibitors—Meeting of Class D Members 


Through the painstaking efforts of the Exhibition 
. Committee, a wonderful array of important exhibits 
was presented at the Atlantic City convention of the 
National Electric Light Association this week. The 
exhibition was opened on Monday morning, May 109, 
and up to the close of the convention on Thursday 
afternoon was crowded by throngs of interested con- 
vention delegates. 

What struck even the casual observer was the very 
attractive arrangement of all the exhibits, which im- 
pressed one because the exhibition was to be open for 
only four days. The number of exhibitors was also 
said to be much greater than at any preceding 
N. E. L. A. convention, this being due, doubtless, to 
the desire of manufacturers to show three years’ de- 
velopment in their products. 


SOME NOTES ON THE EXHIBITION. 


In the following notes on the exhibits no attempt 
has been made at completeness, since to do full justice 
to all the exhibits would take ten or more pages. 
These notes are observations, made by a disinterested 
spectator, on what seemed to be particularly striking 
and new developments in electrical appliances and 
apparatus. 

Conspicuously arranged in the exhibition hall was 


the display of the Lamp Committee and the Lighting - 


Sales Bureau in co-operation with lamp manufactur- 
ers. It showed the “New Spirit of Lighting.” The 
development of lighting as a pure science was illus- 
trated by the large variety of hghting devices. A 
characteristic of the devices was the fact that they rep- 
resented the results of the co-ordination of theoretical 
ideas and experimental data. Diffusers were designed 
to eliminate glare by the proper shape and character 
of diffusing surfaces and were arranged so that the 
distance between the diffusing surface and source of 
light was most advantageous. Various kinds of reflect- 
ing and diffusing surfaces were exhibited to accom- 
plish the two great ends for proper lighting, namely, 
uniformity of distribution and absence of glare. ¢ All 
apparatus exhibited showed not only the vast improve- 
ment that has occurred in lighting equipment in recent 
vears, but also the tremendous amount of expense and 
thought that has been expended by the manufactur- 
ers. The various lighting systems that were installed 
in the different booths exhibited the advantages to be 
‘obtained by the use of modern equipment. These 
advantages were shown by comparing scientifically 
designed lighting systems with those that are arranged 
with no thought of obtaining equal distribution and 
absence of glare. The trend of all of the new equip- 
ment is toward simplicity of design and of operation. 
The idea is evidently gaining ground that lighting 
equipment should be so built as to make frequent 
cleaning and other maintenance easy and inexpensive. 

Simplicity of design for the purpose of easy and 
quick erection for new installations, as for repair 


work, is also a feature of the line equipment displaved. 
This feature was shown in a reduction of the number 
of parts and in the scientific selection of the maternal 
for those parts that are included in the fixtures. The 
use of numerous specially constructed and threaded 
couplings for connections between insulators for high- 
tension circuits is being avoided by the use of standard 
pipe unions. The use of specially adapted alloys 
instead of the less suitable and less expensive kinds 
are being adopted for soldering electrodes to porcelain. 
One manufacturer exhibited a new cutout base witha 
reduction in the number of parts that reduces the 
number of stock sizes by 35%. Simplifying the design 
of the cutout permits the dealer to carry a smaller 
stock and permits the lineman or repairman to accom- 
plish more in a day than he could accomplish if he 
were installing more complicated apparatus. 

That the manufacturers have kept in mind the 
safety of workers as well as simplicity and economy 
of design of their equipment was apparent in all of the 
exhibits. A characteristic of all of the apparatus was 
the unusual display of safety devices and precaution- 
ary accessories. These devices are so cleverly and 
carefully constructed that the workman can receive 
an injury while working with live equipment only by 
making a deliberate effort to do something not required 
of him. Such construction of equipment represents a 
decided improvement over the construction of the very 
recent past when the equipment was such that the 
employe had to take unusual precautions to protect 
himself. 

The principle by which an impulse gap assists 
arresters to give protection from high-frequency dis- 
turbances held attention among the varied activities of 
the Westinghouse operating exhibit. The gap was tor 
a standard 33,000-volt set having selective properties 
sensitive at high frequency. It will discharge a high- 
frequency line disturbance at a voltage considerably 
less than its 60-cycle discharge voltage. In the demon- 
stration a high-frequency voltage was applied to the 
impulse gap, having a wave front of about 600,000 
cycles and a plain spherical horn gap was connecte! 
in parallel with the impulse gap. The impulse gap 
was set for 60-cycle discharge voltage. more than 30% 
higher than the plain sphere horn gap, while their 
discharge voltages for high-frequency impulses were 
about equal, as indicated by the fact that sometimes 
one and sometimes the other took the discharge when 
the high-frequency impulse voltage was applied. The 
original paper on this subject was presented by Ches- 
ter T. Allcutt before the May, 1918, meeting of the 
A.L E. E. 

Labor-saving, utilitarian features were prominent 
in a new dishwasher shown by the Western Fleetric 
Co. In the first place, it combines a dishwasher and 
kitchen table in a single unit—a space economy ven 
valuable when the passing of the old time “roomy” 
kitchen isbtakencinto.consideration. The dishes are 


May 24, 1919. 


arranged in wire trays in a large compartment. One 
kettletul of hot suds is splashed over them by an elec- 
trically operated agitation; the hot suds are then 
drained direct to the sewer connection and a tea kettle 
of hot. clear water follows; the dishes are then clean 
and dry off inside the compartment where they may 
be left until the next meal. 

The possibility of maintaining at all times a dry 
temperature below 50° F. and at the same time making 
sufficient ice for table purposes is attractive to the 
householder. The first showing of the new Isko ma- 
chine for this purpose was made at the convention, 
the latest design of the Isko Co., Chicago. The gas 
SO, is charged into the machine at the factory. It is 
sealed in and passes from liquid to gas, gas to vapor, 
and vapor back to liquid in a continuous cycle without 
waste. The only moving parts, beyond the motor, are 
two small gears, which take the place of reciprocating 
pumps. The range of sizes goes beyond those for 
household purposes, the sizes adapted to hotel and 
similar service being equivalent, respectively, it is 
said, to refrigeration obtained from 200 lb., 400 1b., 
one ton and two tons of ice. 

A new electric radiant heater will be ready for 
September sales—the No. 99 Simplex. It 1s as scien- 
tifically designed as the most modern searchlight. 
Standing 20 ft. away from the parabolic reflector, one 
is stil! under the influence of a comfortable glow. The 
whole unit is about the size of a 12-in. electric fan 
and the heating unit, located at the focus of the re- 
fector, takes only 600 watts. 

Among the many things economical of space and 
operation developed during the war, but not pushed 
until the present time, may be mentioned the “Air oc- 
cluder” of the Alberger Pump & Condenser Co. This 
is a new tvpe of vacuum pump, if the term pump may 
be applied to a device without moving parts. Aside 
from economy of operation, when used in connection 
with condensing equipment for steam turbines, a most 
noticeable feature is the very small space which it 
occupies as compared with the usual vacuum pump. 
Considering the very limited space generally available 


List of Exhibitors 


Alberger Pump & Condenser Co., New York—Air_ oc- 
cluder for surface and jet condenser pumps, steam turbines. 


Allis-Chalmers Manufacturing Co., Milwaukee, Wis.— 


Generators, turbines, motors, rotaries. 
. American Conduit Manufacturing Co., Pittsburgh, Pa.— 
A\Jetal molding and fixtures for interior wiring. 
American Electrical Heater Co., Detroit, Mich.—Flec- 


trically heated and operated electric ironing machine, heat- 
ing apparatus. 

American Ironing Machine Co., Chicago.—Electric iron- 
ers. ° 

Americolite Co., 
for stores and offices. 

Albert & J. M. Anderson Manufacturing Co.. Boston, 
Mass.—Charging plugs and receptacles, connectors, reverse- 
current relay, time switch, motor-starting switches. 

Apex Electrical Distributing Co., Cleveland, Ohio.—-Elec- 
tric washing machines, electric vacuum eleaners. 

Baker R. & L. Co., Cleveland, Ohio.—Electric passenger 
vehicle. industrial trucks and tractors. 

J. P. Beans, Philadelphia—Christmas advertising dis- 
play. electric revolving window signs. 

Borne-Scrymser Co, New York.—Turbine and trans- 
former. 
B. & K. Manufacturing Co. New Britain, Conn.—Pole- 
line hardware, portable lamps, low-tension wire holders. 

Central Electric Co., Chicago.—Maxolite reflectors and 
diffusers tor factorv lighting. industrial lighting equipment, 
high-capacity portable receptacles and Ralco plugs. 


New York.—Commercial lighting unit 
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for the condensing equipment, if the real space 
economy of the steam-turbine unit is to be utilized to 
the utmost, this is a very valuable feature. 

Special attention to labor-saving features has been 


given to some new line-material designs of the B. & K. 


Manufacturing Co., New Britain, Conn. In a new 
friction clamp, for instance, one key bolt takes the 
place of the three bolts usually employed in clamps 
for a similar purpose. The “Holdem,” as it is called, 
for dead-ending wires is fitted with a form of sister 
hook that can be attached in‘'a moment. These and 
other devices in the “EZ” line are all designed to save 
a few minutes of the lineman’s time. 

A vacuum cleaner capable of maintaining a vacuum 
of 16 in. of water is certainly supplied with sufficient 
capacity for ordinary purposes. The new sweeper of 
the Pneuvac Co., Worcester, Mass., is claimed to do 
this. Moreover, it is so designed that this powerful 
suction cannot draw the carpet up with the nozzle. 
While it is a combination suction and brush sweeper, 
the latter may be disconnected in a moment. The 
transmission is a combination of a fiber gear and brass 
worm, the former acting as a sort of safety valve in 
case of severe overload, for the gear will strip before 
the motor will become stalled. 

A new star-delta switch that will open and close 
both motor and main-line switches simultaneously and 
in one operation is a new development of the Wads- 
worth Manufacturing Co., Covington, Ky. The safety 
feature is the most appealing feature of the device. 

Someone conceived the idea that a household wash- 
ing outfit could be built exactly along the lines of 
steam-laundry equipment. The idea has been worked 
out by the Marlow Manufacturing Co., Cleveland. 
Ohio. It was announced less than a month ago. The 
clothes are washed by the universally satisfactory 
cylinder method and then dried, ready for ironing by 
extraction ; the cylinder, having a capacity of 12 sheets, 
makes 35 r.p.m.; the extractor runs at 1500 r.p.m. At 
this speed it takes out all the water in 3 to 5 minutes. 
the operation being performed at the same time that 
another batch is being washed. 


and Their Exhibits 


Cofheld Motor Washer Co., Dayton, Ohio.—Electric wash- 
ing machines and wringers. ` 


Commercial Truck Co. of America, Philadelphia.—Elec- 
tric trucks, chassis, power unit, revolving rear axle. 


_ George Cutter: Co., South Bend, Ind.—Street-lighting 
units, industrial-lighting fixtures, high-tension switches. 


Delta-Star Electric Co., Chicago.—Outdoor substation 
equipment, lightning arresters, disconnecting switches, choke 
coils, busbar supports, bus spacers. 


Detroit Stove Works, Detroit, Mich.—Electric ranges. 


_ Duplex Lighting Works of General Electric Co., New 
York.—Lighting units. 

Edison Electric Appliance Co., 
mestic appliances, sewing machines, 
equipment, water heaters. 

Edison Storage Battery Co., 
batteries. 

Electric Service Supplies Co., 
marine searchlights, high-tension line equipment, 
arresters, railway supplies. 

_ Electric Storage Battery Co., 
teries. 

Electric Vacuum Cleaner Co., Cleveland, Ohio.—Vacuum 
cleaners and accessories. 

Electrical Testing Laboratories, New York.—Samples of 
apparatus and materials for test. 

Ethott-Fisher Co.. HarrisburgecPay—Accountingy book- 
keeping, billing and recording machines. 


Chicago.—Ranges, do- 
heavy-duty cooking 
Orange, N. J.—Storage 


Philadelphia.— Floodlights, 
lightning 


Philadelphia.—Storage bat- 
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Eureka Vacuum Cleaner Co., Detroit, Mich—Vacuum 
cleaners. 

Federal Sign System (Electric), Chicago.— F lectric 
washing machines, electric sirens, fuses, vacuum cleaners, 
signs. 


General Electric Co., Schenectady, N. 
tailers, master clocks. 

Grether Fire Equipment Co., 
electric searchlamps. 

G. & W. Electric Specialty Co., Chicago.—Disconnecting 
potheads, underground boxes, model of distributing system. 


Hoover Suction Sweeper Co., North Ohio.— 
Flectric suction sweepers, Hoover house. 


Hubbard & Co.. Pittsburgh, Pa.—Pole-line hardware, 
low-tension distribution attachments, pressed-steel wire hold- 
ers, brackets, racks, lightning arrester. 


Hurley Machine Co., 
vacuum cleaners, 1roners. 


Independent Lamp & Wire Co., New York.—Lamps of 
all types, including automobile, street ae miniature. 


Dayton, Ohio.—Portable 


Canton, 


Chicago —Washing machines, 


International Time Recording Co., Electric- 
ally and mechanically operated time- cea ie SV stems, card 
recorders, dial recorders, cost-keeping machines and time 
stamps. 

l Interstate Electric Novelty Co.. 
lichts, flashlight batteries, Christmas-tree 
cells. 

Irving Iron Works Co. Long Island City. N. Y.— 
Safety steps, fireproof ventilating flooring. grating flooring. 

The Isko Co., Chicago.—Electric refrigerating machines. 

Jeffery-Dewitt Insulator Co., Huntington, W. Va.—H igh- 
tension insulators. 

H. W. Johns-Manville Co.. 
ebony asbestos wood, 
fiber conduit. 

Landers, Frarv & Clark, New Britain, 
heating and cooking appliances. i 

The Lansden Co., New York.—Electric trucks. 

Leeds & Northrup Co., Philadelphia.— Electrica} pyrom- 
eters and photometric instruments. 

Lundin Electric & Machine Co., Boston, Mass.—Fault 
locater for overhead and underground cable systems. 


Ohio. —Com)i- 


—F lash- 


and dry 


Brooklyn, N. Y. 
outhts 


New York.—Fuses and Ac- 
fire extinguishers, molded insulations, 


Conn.—Domestic 


Marlow Manufacturing Co.. Cleveland, 
nation washing and water-extracting machine. 
Metropolitan Engineering Co., Brooklyn, N. Y.—Enclosed 


meter-protective and testing equipment. 
Moloney Electric Co., St. Louis, Mo.—Transformers. 
National Lamp Works of General Electrice Co.. Cleve- 
land, Ohio.—Lamps, instruments. 
Naugle Pole & Tie Co., Chicago.. Treated western red 
cedar poles. 
_ New Home Sewing Machine Co., 
tric sewing machine. 


Ohio Brass Co, 


tors. 


Orange, Mass.—I*lec- 
Mansfield, Ohio.—High-tension insula- 


Packard Electric Co., 
tomotive cables. 


_ Philadelphia Electric Co. Supply Department, 
phia.—High-tension apparatus, meter supplies. 


Warren, Ohio.—Transformers, au- 


Philadel- 
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Philadelphia Electrical Manufacturing Co., Philadelphia. 
—Series street-lighting equipment, high-tension equipment, 

Pittsburgh Transformer Co., Pittsburgh, Pa.—Trans- 
formers. 

Pneuvac Co., Worcester, Mass.— Electric sweeper. 

Railway & Industrial Engineering Co., Greensburg. Pa.— 
Lightning arrester, remote-control sw itches, outdoor substa- 
tions, choke coils. 


Rathbone Sard Electric Co., Albany, N. Y¥.—Electric 
ranges. 

Remmert Manufacturing Co.. Belleville. I1!—Flectric 
washer. 


Rumsey Electric Co.. Philadelphia —Electrical supplies. 
domestic heating and cooking appliances, ranges. dish- 
washers, pole-line brackets, fans, radiant heaters, meters. 

Safety Meter Box Co., Cleveland, Ohio.— Meter protec- 
tor. 

Sangamo Electric Co.. Springfield, ITl.—Direct-current 
and alternating-current watt-hour meters. ampere-hour 
meters, shunts, instrument transformers. 

Shapiro & Aronson, New York.—Lighting fixtures, com- 
mercial lighting unit, portables. 

Shelton Electric Co., New York.—Electric vibrator, hai- 
drier and phonograph motor. 

Simplex Electric Heating Co., Cambridge, Mass.—-Fier- 
tric domestic heating and cooking appliances, heavy-dit. 
electric ranges. 

Snead Co. 
electric lamp. 

Square D Co., Detroit, Mich.—Meter protective and test- 
ing devices, safety switches. 

Tabulating Machine Co., 
sorting machines. 

Templeton, Kenly & Co.. Chicago.—Pole-straightening 
and pulling jacks, car, industrial, track and motor-car jacks. 

Trumbull Electric Manufacturing Co., Plainville. Conn — 
Meter protective switches, safety switches, knife switches. 

Volk Manufacturing Co., Westport, Conn.—Cartridgze 
and knife fuse blocks. 

Wadsworth Electric Manufacturing Co., 
—Safety switches, meter protective devices. 


Iron Works, Jersey City, N. J.—Portale 


New York.—Tabulating and 


Covington. Ky. 


Wagner Electric Manufacturing Company, St. Loun. 
Mo. 
Walker Vehicle Co., Chicago.—Electric trucks. 
Ward Motor Vehicle Co.. Mount Vernon, N. Y.—Elec- 
tric delivery wagon, electric trucks. 
Western Electric Co., New York.—Sewing machines 


washing machines, heat regn- 


lators. 

© C. I. Wheeler Manufacturing Co., Philadelphia.- Ar 

ejector with surface condenser between stages. 
Westinghouse Electric & Manufacturing Co.. Fast Pitis- 

burgh, Pa—Automatic substations. impulse-gap lhghtning ar- 

rester, induction regulator, turbine-generators. domest- 

heating appliances, industrial motors, insulators, high-tension 


vacuum cleaners, dishwasher, 


equipment, fans, safety switches. 
_ The Okonite Co., New York, for which Central Elez- 
tric Co., Chicago, is general western agent, had its beal- 


showing samoles of 
i the Okonite representatives were T. 7). i'r- 
derhill, C. A. Miller. J. W. Hackett and W. R. Vanstesnburg. 


quarters with the Central Electric Co., 


Meeting of Class D Members 


The annual meeting of Class D members was held on 
the pier Wednesday forenoon, May 21, James W. Perry, 
chairman of the Exhibition Committee, presiding, and H. G. 
MeConnaughy acting as secretary. 

The Exhibition Committee was complimented by several 
of the exhibitors for the well arranged and attractive ex- 
hibits and for the courtesies and assistance extended by the 
officials. The secretary stated that the number of exhibitors 
exceeded any former N. E. L. A. exhibition by 100%, 
Treasurer F. H. Gale reported the finances of the committee 
in good condition, to be reported on in detail through the 
association's bulletins. 

On motion of J. C. McQuiston, a resolution of thanks 
and appreciation was extended to President Wells of the 
association and his Executive Committee for the great assist- 
ance given to the exhibition management. 

Chairman Perry appointed a Committee on Nominations, 


consisting of Charles W. Price, chairman, F. D. Kilon and 
A. E. Clifford. stating that as there had been no elections 
during the period of the war an entire Exhibition Com- 
mittee would have to be elected. The committee recommendce 
the following named and they were unanimously elected: 

For one year: J. C. McQuiston, Westinghouse Electri 
& Mannfacturing Co.. East Pittsburgh, Pa.: George A. 
Hughes, Edison Electric Appliance Co., Chicago; Gavxtord 
A. Freeman. Walker Vehicle Co., Chicago. 

For two vears: C. L. Peirce, Jr., Hubbard & Co. Pitts 
burgh, Pa.; S. E. Doane, National Lamp Works of General 
Electric Co., Cleveland; F. H. Gale, General Flectric Co. 
Schenectady, N. Y. 

For three vears: Charles Blizard, Electric Storage Pat- 
tery Co. Philadelphiag- John Mustard, Wagner Electr: 
Manufactunmg Con Rhiladelphia Janies W. Perry. HW 
Johns-Manville Co., New York. f 


Way 24, 1919. 


849 


Abstracts ot N. E. L. A. Committee 
Reports and Papers 


Brief. Digest of the Numerous Reports Presented 
at the Annual Convention of the National Electric 
Light Association, Atlantic City, on May 20 to 22 


General 


Report of Insurance Expert. 
By W. H. Blood, Jr. 


Mr. Blood explained how the biennial revisions of 
the National Electrical Code, called for representation 
of the N. E. L. A. on the committee in charge so that 
no rules be adopted that would retard the develop- 
ment of the central-station industry. Mr. Blood was 
appointed insurance expert of the association about 
ten years ago and has continued to represent it in the 
matter of code revisions as well as many other fea- 
tures bearing on insurance and electrical hazards. He 
explained the new procedure of the Electrical Com- 
mittee in charge of the National Electrical Code and 
pointed out its advantages. (See ELECTRICAL REVIEW. 
March 15, 1919.) He has also been called on to aid 
in the defense of suits brought against member com- 


nanies for damages alleged to be due to electrical ` 


fires, etc.. caused by central-station service. He in- 
structs the defending attorneys on electrical matters 
and on the kind of evidence necessary: he assists in 
determining the real cause of the fire and often acts as 
expert witness. In no suit in which he has partici- 
pated has the defense lost its case. 


Report cf Committee on Sale of Company Securities 
to Customers and Resident Citizens. 


W. H. Hodge, Chairman, 


Although this committee has been in existence 
but a few months, it presented a 45-page report in 
which the advantages of customer ownership are 
pointed out and the whole subject of the local sale 
of utility securities is discussed from many angles. 
The aims sought in the sale of securities to utility 
customers are: Ownership to a considerable extent 
by a large number of customers; retaining of skilled 
management, efficiency of private ownership, progress- 
iveness and resourcefulness of private initiative; free- 
dom from adverse public opinion. Recognizing these 
objects as of much value, from 50 to 100 central- 
station companies have sought, since 1913, to interest 
their customers and resident citizens in their securities. 
Reports from 48 of these companies show sales within 
the last few years of $27,134,057 of preferred stock, 
$3.862.509 of common stock, $2,294,000 of bonds, 
$6.724.600 of short-term notes—a total of $40,015,157 
of central-station securities. 

These figures were derived through a questionnaire 
sent out by the committee, to which 256 companies 
replied: of this total 208 had as vet done nothing in 
this line, but 45 of the latter companies are deeply 
interested in the proposition and contemplate action. 
Only two companies reported discouraging experi- 
ences. The 48 companies reporting favorably are scat- 
tered in all parts of the country. 

In a general discussion of the matter, the commit- 


Sessions 


tee shows that customer ownership occupies a middle 
ground between private ownership and operation and 
public or municipal ownership and operation. It aims 
to combine the beneficial features of each. It replaces 
the old custom of exctusiveness of ownership by a 
few of the modern ideas of ownership by many. Be- 
fore undertaking it, it is necessary to study the financ- 
ing of utilities carefully. From this it is found that 
the preferred stock is the best kind of utility security 
to offer to the customers or local public. A definite 
return and absence of speculative features is what is 
desired by the average small investor. 

Sale of securities to customers should be an aid 
to utility financing of betterments and extensions, 
although it can probably not replace all the older 
financing methods, that is, through banks and special 
investment houses and sale to existing stock or bond- 
holders. It should facilitate the work of regular 
investment houses and relieve the banker of selling 
stock. During the war regular investment agencies 
found it difficult to sell utility preferred stock except 
at very low prices. At least 50 utility companies, 
however, sold upward of $20,000,000, some continuing 
throughout the war, except during Liberty Loan 
drives. In most cases this was done in the face of rate 
increases. 

‘Two principal methods have been followed by 
utilities in selling their securities locally. The short 
campaign method, and the continuous selling method. 
Sometimes the two are combined. Poth methods and 
the combination have proven successful. Choice of 
method depends on local conditions, but continuous 
selling requires a special organization. In only a few 
cases has the local securities sales work been turned 
over exclusively to the commercial department, but 
that it can be done is unquestioned, in fact, the com- 
mittee recommends that it be done whenever prac- 
ticable. 

Supplementing the report proper is a condensed 
account of home security-sales methods used by 18 
central-station companies or groups of companies. 
Appended also are brief statements from nine execu- 
tives of these companies as to the methods used, re- 
sults obtained and the value of the entire scheme. One. 
of these executives says that this “is one of the great- 
est movements inaugurated as a solution ultimately 
to the problem of municipal ownership.” 


Report of Committee on Company Sections. 
Frank A. Birch, Chairman. 

This report is a very frank review of serious status 
of the company sections. The war affected company 
sections perhaps to a greater extent than it did any 
other department of N. E. L. A. work: 37 sections 
disbanded: 17 temporarily. suspended-activities, while 
but 19 still are active.” Only one new section has been 
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formed in the last two years. The chief reasons for 
this situation are pointed out. l 

An amendment to the N. E. L. A. constitution to 
provide for a limited class of membership in company 
sections and to afford a more dignified status for 
Class B members is advocated. The limited members 
are to be employes of member companies who desire 
to participate in the section's activities, but who are 
not yet qualified for Class B membership. The dues 
from such limited members shall go into the local 
section treasury. 

A large number of active sections is the present 
need. Former dragnet methods of soliciting member- 
ship should be abandoned and association membership 
should be allowed to stand on its own merits. Tend- 
ency to form local employes’ clubs should be offset by 
more liberal provisions for membership in company 
sections. 

Subcommittees for the assistance of company sec- 
tion officials have been organized and are planning 
important work. An engraved charter which will be 
sent to both new and old sections is in preparation. 


Report of Committee on Constitution and By-Laws. 
W’. C. L. Eglin, Chairman. 

The committee unanimously recommended, at the 
suggestion of the Committee on Company Sections, 
an amendment of Article XIV on Company Sections. 
As amended, it would read: 

Section 1.—Upon the application to it by any 
Class A member, having in its employ not less than 
ten Class B members, the Executive Committee shall 
authorize the organization of any or all of the officers 
and employes of said Class A member into a Company 
Section of the National Electric Light Association, 
the officers, Executive Committee and committee chair- 
men of which shall be elected from the Class B mem- 
bership. 

Section 2—A Company Section may include as 
Limited Members those employes of Class A members 
who desire to participate in the local section's activi- 
ties, but who are not yet qualified for Class B mem- 
bership. The dues from such Limited Members shall 
go into the local section treasury. 


The Electric Truck in Modern Transportation. 
By E. E. La Schum. 

In this paper Mr. La Schum states that sight is 
sometimes lost of the fact that high efficiency in the 
business of transportation can only be attained through 
a most careful analysis and deep consideration of those 
fundamental problems which must necessarily be 
solved in order to insure perfect and most economical 
operation for the longest period of time. Considera- 
tion is therefore given in the paper to the most impor- 
tant of these problems with the idea that famiharity 
with them generally, and a knowledge of their proper 
application by others, might be of assistance in correct- 
ing some transportation difficulties, to wit: Selection 
of proper motor vehicle equipment: economy, rehabil- 
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ity and efħciency of the electric; selection and proper 
care of batteries; installation of proper charging 
equipment; safety of the electric vehicle; freedom of 
the electric from fire hazard; co-operation between 
truck manufacturer, battery manufacturer and central 
station. 

A recapitulation showing average cost of operating 
an electric truck in three representative cities of the 
United States, covering a six-months’ period, illus- 
trating the low cost of operating an electric, 1s also 
included in this paper. 


Report of Committee on Form of Annual Reports 
to Commissions, 
W. J. Meyers, Chairman. 


The report relates the failure of an effort to secure 
the aid of the National Association of Railway and 
Utility Commissioners in obtaining a reduction of the 
burdensome requirements of annual report forms pre- 
scribed by public service commissions, and gives in 
detail the resolutions adopted by the Executive Com- 
mittee of the Accounting Section and sent to the com- 
missions, emphasizing the necessity for relief. It calls 


attention to the fact that the commissions are much 


more responsive to representations made by the citi- 
zens of their respective states than to those made by 
representatives of an association composed largely of 
citizens of other states, and urges that the companies 
of each state actively interest themselves in this mat- 
ter if they desire relief. l 


‘Report of Lamp Committee. 
Frank W. Smith, Chairman. 


The chief work done by the committee was gather- 
ing the lighting exhibit, which formed probably the 
chief feature of the exhibition on the pier. During 
1g18 the total sales of incandescent lamps for domes 
tic use, excluding miniatures, amounted to 186,000,000. 
of which 89% were tungsten lamps. Gem lamps have 
been discontinued and carbon lamps are gradually 
becoming less and less used. Distribution of types and 
sizes is reported on in some detail. Voltage standard- 
ization has made further headway. In lamp develop- 
ments there was the mill-type tungsten lamp, and in- 
candescent lamps for motion-picture projection. The 
progress in state industrial lighting codes is reviewed. 
the foot-candle meter described and the fuel-conser- 
vation lamp program of 1918 outlined. Reports on 
lamp policies received by the committee give the fol- 
lowing distribution of the 474 companies reporting: 
Make free lamp renewals only, 1%: merchandise 
lamps only. 79% ; free renewals and merchandise, 8&5 : 
do not handle lamps at all, 12%. This shows a tend- 
ency toward merchandising lamps by companies of al! 
sizes. The bulk of the companies that sell lamps de 
so at list price. Since the merchandising of lamps 's 
increasing, the committee recommends co-operation 
with local dealers to see that lamps of proper voltage 
are sold. ' 


Commercial Sessions 


Report of Committee on Commercial Service and 
Relations with Customers. 
R. F. Bonsall, Chairman. 
This report deals with the practice of various com- 
panies in regard to applications, credits, meter read- 


ing, collections and complaints and includes some 
recommendations by the committee. A questionnaire 


was sent to 75 companies in various sections of th 
country and replies were received from 38. The que 
tions on applications were designed to show (1) Tre 
value of a customers signature: (2) the advantage 
of leaving service available on vacant premises: (3) 
the use of telephone and mail requests for service. and 
the length of time required to. connect service. 

The report in (considering credit problems incluce 
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information on methods of obtaining credit data, when 
to require a deposit, when to return it, and exchange 
of credit information between companies. Meter read- 
ing in its details is tabulated, methods of entering cus- 
tomers’ premises, use of meter readers during spare 
time, connections found ahead of meters, etc. The 
question of collections is considered, the handling of 
current and delinquent accounts and the practice of 
disconnecting for non-payment. Complaints are dis- 
cussed, the adjustment of bills, including grounded 
and unaccounted for use of service and investigatio 
on customers’ premises. : 

The answers show such a wide difference in meth- 
ods among the members that the committee recom- 
mends the continuation of effort to bring about greater 
uniformity» in the commercial relations of central- 
station companies with customers. The result of such 
effort may be at least the nucleus of a handbook on 
standard practice in this department. 


Report of Wiring Committee. 
R. S. Hale, Chairman. 


, The report of the Wiring Committee is devoted to 
numerous more or less independent subjects which 
ntay be listed as follows: | 

1. Standardisation of Plugs and Receptacles 
(Socket End of the Cord).—No report on account of 
legal situation. 

2. Standardisation of Appliance Plugs and Hous- 
ing (Appliance End of the Cord).—There is a plug on 
the market available for use on both flat and round 
prongs which, if it turns out to be a commercial suc- 
cess, will solve the problem. 

3. Polarity Plugs and Receptacles —Watchful 
waiting, with a recommendation that nothing be done 
that would interfere with the use of the millions of 
Hatirons and other devices now operated by the cus- 
tomers. 

4. Standardization of the Portable Cord.—The 
committee believes that a minimum standard of quality 
should be arrived at by experience, but that any other 
standardization would be harmful. 

5. Standardization of Range Connection to W iring. 
—It is believed that any rules on this subject would be 
harmful and any safe method should be permitted. 


6. Fires from Flatirons, Immersion Heater Ele- 


ments and Similar Devices ——The committee recognizes 
that fires from these are unduly numerous, but reports 
that rules making any wiring device obligatory for the 
purpose of reducing these fires would in practice en- 
courage their use off of lamp sockets and would be a 
danger rule. The committee recommends continued 
education of the public against carelessness in the use 
of these appliances. P 

7. Concentric Winng and Other Methods of 
I iring.—Although manv of these methods have been 
proved safe, they are still practically forbidden in this 
country by interests over which the committee has no 
control. For this reason the situation is considered 
very unsatisfactory and disadvantageous to the best 
interests of the public. 

8. Solid Neutral—The committee continues to re- 
port that the solid neutral from the generator or trans- 
former to the lamp would be not only cheaper but 
safer. 

9. Color of Neutral Wire.—Final action on the 
previous recommendation in favor of a distinct color 
for the neutral or grounded wire has been postnoned 
on account of the war. It is hoped that it will soon 
go into effect. 

10. Size of Wire—The committee recommends 
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that No. 18 and No. 16 wire should be permitted when 
they are safely protected, as well as when they are 
exposed to mechanical injury. There will be but few 
cases Where this will make any appreciable saving ; the 
chief object of this section of the report is to bring 
out the fact that when a code for protection against 
hre or life hazard is made use of to promote other 
objects, then the result is not increased safety, but 
instead is increased danger. 

It. Connection Between Inside Wiring and Out- 
side Lines —The committee has under consideration 
what should be done on this subject beyond its 1917 
report and will make a recommendation to next year's 
committee as to a further study of this subject. 

12. National Electrical Code.—The committee pre- 
sents a discussion and hopes that the result may be 
that in the future the Code and its makers will devote 
more attention to the introduction of new and safe 
methods. Since rules for wiring were established, the 
costs of generating and of distributing electricity have 
been steadily reduced to a fraction of their former 
amount; but the cost of wiring has, if anything, in- 
creased. The committee believes that if wiring rules 
had permitted and encouraged more development, the 
result would have been a reduction in wiring costs 
without any reduction of safety, similar to the reduc- 
tion in generating and distributing costs that have 
made possible the growth of the electrical business 
and have given such great service to the public. 

13. Tests of Wiring.—The committee believes in 
basing all rules on experience and tests, and is ar- 
ranging to record the experience and tests on different 
methods of wiring at different ages. These records 
will indicate the items on which data are lacking ; and 
the tests being made under the auspices of the com- 
mittee, together with such other records as it may be 
able to present, will in time cover a large field. The 
third appendix to the report explains more fully the 
plans for the reporting of the tests. The other two 
appendices give some very valuable data on rubber 
covered vs. slow-burning wire. 


Report of Committee on Education. 
i Fred R. Jenkins, Chairman. i 


During the past two years, notwithstanding the 
abnormal business conditions, the committee has con- 
tinued the courses in commercial engineering and 
practical electricity, and has maintained them on a 
self-supporting basis. The continuance of these 
courses was considered necessary for two reasons, 
first, the committee had accepted payment in advance 
for complete courses, and felt obligated to carry out 
its contract; second, it believed that in such times as 
these, when the organizations of member companies ~ 
were. seriously impaired by enlistments and draft. 
these courses, especially prepared for the education 
and training of new employes, would be extremely 
valuable, and that they should be used for the training 
of new employes to take over the work of those who 
had been called into the service. Member companies 
and their employes showed a renewed interest after 
the ending of the war, indicating that they considered 
them of value during the present reconstruction 
period. 

In conducting a campaign starting Feb. 1 the com- 
mittees of the Commercial and Accounting Sections 
combined to avoid the annoyance and difficulty of two 
separate campaigns. Thev were thus enabled to divide 
the territory among a larger number of committee 
men, reducing the cost to both-seetions on special cam- 
paign literature Iit as posters’ pay envelope slips, 
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etc. Where the companies have used these pay- 
envelope slips, the results have been very satisfactory 
and it would appear that if the member companies 
would adopt this co-operative method, the courses 
would receive the support to which thev are entitled. 

It is recommended that a similar campaign be con- 
ducted next September, combining both Commercial 
and Accounting Section Committees on Education, 
furnishing without charge both posters and pav- 
envelope slips with the name of the company and its 
representative thereon. It is urged that each member 
company adopt these courses in rebuilding its present 
impaired organization into a permanent organization. 


Re-ort of Committee on Electrical Salesman’s 
Handbook. 
R. H. Tillman, Chairman. 

The committee reports suggestions as to the circu- 
lation of Handbooks, and the formation and work 
of the Handbook Committee in the future, as con- 
tained in its 1917 report. A list of new material in 
the form of monographs is suggested for insertion in 
the handbook as soon after the convention as time 
will permit, these monographs to cover subjects of 
special interest to the electrical salesman which are 
listed in the report. Manufacturers’ sheets are not 
to be included as an integral part of the handbook, 
but are printed in size, form, etec., to fit the handbook 
and used as the salesman desires. The committee 
calls attention to the increased cost of the handbook 
and the fact that the stock of the present edition has 
been exhausted. It points out a way to continue the 
circulation in its present loose-leaf form at a reduced 
cost per member. 


Repcrt of Committee on Co-ordinate Advertising 
and Sales Campaigns. 
Henry Harris, Chairman. 


After a careful review of the subject of advertis- 
ing the committee believes that the method of large 
department stores in advertising “leaders” to attract 
people to the stores offers many advantages to the 
electrical interests. The advertising of such leaders 
nationally with simultaneous window displays and 
local advertising it 1s thought will stimulate interest 
in things electrical and bring people to the stores. 
Accordingly two monthly schedules were drawn up, 
one for electrical mechandising and the other for 
lighting. These schedules should be followed as 
closelv as possible by the various branches of the in- 
dustry in their advertising for that month. The first 
of these schedules was submitted in 1917 and has been 
quite freely adopted. However, it has since been 
found advisable to make some slight modifications in 
the schedule and a new schedule containing these was 
included in the report. The new merchandising 
schedule is as follows: Jan., clearing sale: Feb., 
heating pads; March, vacuum cleaners; Apri, sew- 
ing machines and sewing machine motors: 
grills; June, irons; July, fans; Aug., clearance sale: 
Sept., washing machines: Oct., radiant heaters; Nov., 
toasters: Dec., electrical christmas gifts. 

The following lighting schedule has also been 
arranged: Jan., better lighting; Feb., outdoor light- 
ing (tennis courts, playgrounds, etc.): March, stores 
and windows; April; residence: May. electrical ad- 
vertising (signs, outline lighting, display lighting, 
etc.) : June, public buildings; July, industrial; Aug.. 
stores and windows: Sept.. electrical advertising 
(signs, outline lighting, display lighting, ete.) : Oct., 
residence: Nov., better lighting (with emphasis on 
office buildings): Dec., industrial. 
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A monthly reminder will be sent to the member 
companies six or eight weeks in advance of each 
monthly special sale or drive provided by these sched- 
ules, and the complete schedules will be printed on 
the back of each reminder so that they will always be 
easily available. It is proposed to list on these monthly 
reminders the companies which supply advertising 
matter on the appliances or devices appearing on the 
schedule. Only manufacturers, however, who are 
members of the National Electric Light Association 
will be listed. 


Repcit of Committee on Publications. 
F. D. Pembleton, Chairman. 


The committee carefully considered many of the 
Commercial Section’s former publications and recom- 


‘mended the issuing of 500,000 copies of a Christmas 


folder or house-wiring book entitled, “The Right Way 
to Use Apphances.* A publicity campaign on central- 
station service was strongly recommended, but re- 
ferred back to the Commercial Section for further 
action. The committee recommended that its name be 
changed to “Publicity Committee.” To avoid duplica- 
tion of effort and expense by manufacturers and ¢en- 
tral stations in the matter of publications on lighting. 
the manufacturers were asked as to a co-operative 
arrangement that would make it unnecessary for the 
committee to publish booklets on this subject: the 
manufacturers declined to participate. 

The folder on the right use of appliances is at the 
suggestion of the National Board of Fire Under- 
writers. It is planned to put one of these folders in 
each package containing an appliance sold to a cus- 
tomer. Appliance manufacturers are to be asked to 
put a tag or leaflet in each package explaining the 
right wav to use the appliance. 


Report cf Merchandising Committee. 
E. R. Davenport, Chairman. 


The committee was of the opinion that the repon 
as presented in 1915 should represent a textbook on 
merchandising electrical goods, and recommended that 
the incoming and successive committees from vear tô 
vear use it as a foundation to be improved upon. 
rather than attempt to present a new report each veat 
disregarding former ones. With this object in mid. 
the committee took the 1915 report and brought it ur 
to date by the addition of several important sub-com- 
mittee reports on new subjects. 

Probably the most important addition is the repot 
of the Subcommittee on Cost Accounting. Thr 
report indicates three important things: first. to se: 
to the appliance manager the idea that he should know 
his true cost of operating his department: second. t 
give to the appliance manager an idea of what factor 
make up the true cost, as per standard practice in other 
retail trades; third, to point out to the appliance mar- 
ager and his superiors the fact that unless the cenm: 
station knows its true cost of operating its apphanc 
department, the company would be in a position ^ 
unfair competition, which is not a good strategic pos- 
tion for a central station to be in these days. 

Another important report is that of the Subeor 
mittee on the Goodwin plan. The committee finds th’ 
opposition by central stations to the plan has been dt 
to a misunderstanding and lack of knowledge of th: 
subject. This is very unfortunate indeed as it has bees 
responsible fcr retarding the development of ther 
own business. Special attention is called to the per 
tion of the report/ urging that the central station: 7 
particular do their-utmost’ toy foster, promote and de- 
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velop branches ot the electrical industry where team 
work and co-operation do not exist, and must exist if 
we are to develop our business to its highest efficiency. 

The margin of profit on which electrical merchan- 
dising is sold is a very important subject. Owing to 
this previous lack of interest on the part of central 
stations in this matter the manufacturers have drifted 
into a sort of rut whereby the central station has edu- 
cated the manufacturer to believe that it is not inter- 
ested in the margin of profit allowed on the sale of 
goods. The result 1s that both parties have not sold 
as large an amount of goods as would have been pos- 
sible under modern practices. 

The report of the committee on merchandising 
tungsten lamps shows that the majority of companies 
now sell these lamps on a merchandising basis and 
many of the remaining companies have modified their 
policies in this respect by charging for the delivery 
of lamps, etc. It is also pointed out that in some 
cases the companies have found that more and higher 
wattage lamps were purchased under the new policy 
than when free renewals were made. 

In regard to the merchandising of table and floor 
‘amps the committee finds the revenue from the sale 
of these lamps an attractive feature and many com- 
panies have already met with pleasing and surprising 
results from campaigns conducted to promote 
their sale. 

The question of style appeal, changes in style, etc, 
is brought to the attention of electrical merchandisers 
for the first time in the report of the Subcommittee 
on Style Merchandise. In this report it is shown that 
electrical merchandise is divided into three classes— 
staples, labor-saving devices and style merchandise, 
such as portable lamps, fixtures, urns, etc. As elec- 
trical merchants cater almost exclusively to women the 
value of the drawing power of the latter class is 
especially important and suggestions for buying, pric- 
ing, displaying and advertising it to the best advantage 
are given. 

The report of the Subcommittee on Help to Small 
Central Stations makes the following suggestions to 
further this work. First, an effort should be made to 
secure fuller co-ordination between the promotion and 


sales work done by manufacturers and jobbers to the 


manifest advantage of the small central-station: sec- 
ond, some means should be found for calling the re- 
ports of the merchandising committee to the attention 
of the small companies; third, the chairmen of the 
Merchandising Committees of the Geographic Sec- 
tions should be made members of the Merchandising 
Committee ; fourth, every member of the Merchandis- 
ing Committee should attempt personally to bring the 
work of the committee to the attention of these com- 
panties. 

In addition subcommittee reports on the standard- 
ization of cords and plugs and co-ordinate advertising 
and sales campaigns are contained in the general re- 
port of the Merchandise Committee. 


LIGHTING SALES BUREAU. 


Repcrt of Committee on Commercial Aspects of 
Lamp Equipment. 


O. R. Hogue, Chairman. 


This report is a general review of the most impor- 
tant recent developments in lighting accessories, espe- 
cially those designed for use with Mazda C lamps. 
Among the equipments described and also largelv 
illustrated are the following: The foot-candle meter, 
numerous flood-lighting projectors. a safe and reliable 


EKCTRICAL 


REVIEW RSIS 
etching or frosting solution, the Reflecto-cap unit, the 
R. L. M. line of standard dome reflectors, the Indus- 
trolite unit, reflector-refractor units, tinted glassware, 
diffusing commercial units, decorated diffusing fixture, 
the Duplexalite, hospital lighting fixtures, piano lamp, 
adjustable arm lighting fixture, small portable units 
and desk lamps, porch and house-number lights, 
wicker fixtures, vaporproof units, stage-lighting equip- 
ment, porcelain sockets, door switch, lever switch, 
street-lighting units, disconnecting hanger, moving- 
picture equipment, and the Factrylite unit. 


Repcrt cf Committee on Outdoor Lighting. 
H. H. Magdsick, Chairman. 


Attention is called to the comprehensive report on 
outdoor lighting and practice submitted by the com- 
mittee at the 1917 convention. The opportunity for 
active development of these ideas is now at hand. 
specially appropriate is the featuring of brillant 
lighting displays in connection with victory and peace 
celebrations, the welcoming of returning troops and 
other patriotic festivals. These and flood-lghting of 
the American flag are suggested as immediate oppor- 
tunities for starting a larger development in outdoor 
iighting. Illustrations are given of the Jeweled Portal 
for the Victorious Army erected and flood-lighted on 
Fifth avenue, New York City. 


Report of Committee on Residence Lighting. 
C. IV. Johnson, 


The committee’s main thought throughout the re- 
port is that the value of residence lighting business can 
be very materially enhanced to the central station 
through more thorough saturation along existing dis- 
tributing lines and through sale of more energy to 
present customers. The former means active pushing 
of house-wifing of existing buildings, the latter stimu- 
lating the use of electrical appliances. 

Owing to the uncertain conditions prevailing dur- 
ing the past vear, the central-station companies were 
unable to solicit new consumers. During the fuel 
shortage, lighting restrictions tended to reduce further 
the income from even the residence business. These 
now have been entirely removed and every effort must 
be made to make the residence business a more pront- 
able factor in central-station work. 

Results of a questionnaire on recent and present 
residence-business policies are given, showing various 
means to be used to increase earnings from residence 
customers. Results and methods used in some house- 
Wiring campaigns are given, also typical forms and 
rules on house wiring and line extensions, 


Report of Committee on Electrical Advertising. 
i E. 4. Miller, Chairman. 


There is undoubted prosperity ahead for electrical 
advertising. The extension of business is divided un- 
der two general heads. namely, rejuvenating those 
signs already in operation, but permitted to deteriorate 
owing to the lightless night edict of the Fuel Admin- 
istrator, and new business in the direction of new 
signs, or more properly speaking, new sign prospects. 

The recommendation is made that the central sta- 
tions use their efforts to have the old signs relightea 
and relamped through a systematic canvass and that 
the prospective new business be taken care of by 
reviving the various electric sign bureaus. 

One field for electrical advertising that has not yet 
been developed or much considered isy that of indus- 
trial plants. Inpmanycases_one )of)the best advertise- 
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ments of a manufacturing concern is its plant. There 
are thousands of factories unidentified to the traveler 
or casual passerby ; a gleaming electric sign would be 
a potent advertising factor. The report also recom- 
mends the use of the phrase “Electrical Advertising” 
rather than “Electric Signs,” as suggested by the 
committee handling this subject in 1917; and also 
indorses previous recommendations made regarding 
censorship of signs, attractiveness, etc. It 1s the opin- 
ion of the committee that no previous period has been 
so full of opportunity for electrical advertising. 


Report of Committee on Store Lighting. 
A. L. Powell, Vice-Chairman. 

A brief analysis of the present status of store 
lighting, due to the recent light curtailment movement 
" made necessary by the fuel shortage, and the effect of 
this are discussed. Merchants’ sales suffered because 
of the diminished lighting. 

The various classes of stores, large drygoods and 
department, distinctive shops and ordinary small stores 
and their relation to central stations are outlined. The 
ordinary small store, existing in considerable numbers 
in every city, is most important from the standpoint of 
obtaining new business rapidly. 

A campaign which might be carried out with a 
minimum executive supervision to obtain this class of 
business 1s outlined and numerous hints are given as 
to the best methods of interesting the prospects. Itis 
recommended that a few simple but effective designs 
of lighting units be selected and made up in large 
quantities so as to secure favorable prices through 
quantity production. Suitable literature, advertising, 
lectures, etc., should help the campaign. 

The concluding proposition of the report covers 
show windows, discussing their purpose and pointing 
out the possibilities of important future developments 
in window lighting, giving a special emphasis to color 
variation and direction of light and effect of back- 
grounds. l 


Report of Committee on Lighting of Public 
Buildings. 
G. Bertram Regar, Chairman. 


In this first report of this new committee it ex- 
plains that its functions are the study of sales meth- 
ods and campaigns to obtain the new business, and the 
correcting of existing inefficient lighting installations 
of public buildings. This class of buildings as a rule 
is poorly lighted, owing principally to the difficulty of 
reaching those responsible for the lighting. 

IHuminating engineering methods bring to the cen- 
tral stations a creative force for the development of 
Digger and better business. The study of illuminating 
engineering does not entail as undue an amount of 
work as is perhaps assumed, owing to the general 
methods of illumination being well established. Closer 
relations between the central stations, on the one hand, 
and the engineers, architects and contractors, on the 
other, are desirable and should be encouraged. The 
methods used by the Commonwealth Edison Co., Chi- 
cago, in fostering these relations are described: also 
the church-lighting campaign carried on by the Phila- 
delphia Electric Co., some years ago. 


ELECTRICAL REVIEW 


Vol. T4—No. 21 


The committee suggests that the central stations 
throughout the country inaugurate an energetic cam- 
paign for good lighting and that in this connection 
monographs on the subject of the several classes of 
lighting should be prepared by the National Electric 
Light Association for the use of central stations. 


ELECTRIC RANGE COMMITTEE. 


Report of Electric Range Committee. 
By C. E. Michel, Chairman. 

This report reviews the situation existing since 
1917 when the war created unprecedented conditions 
as regards purchasing power, labor and materials, and 
how conditions gradually mended as the country got 
on a strictly war basis and the conservation of {ood- 
stuffs and fuel began to encourage the use of electric 
ranges. Conditions as reported from the East, West, 
Northwest, Middle West, Far West, South and South- 
west are given. In supplementary reports, entitled 


"Report of Subcommittee on Sales Methods and Com- 


mercial Recommendations,” “Report of Subcommt- 
tee on Standardization,” “Report of Subcommittee on 
Water Heating,” these various topics are each taken 
up separately. 

The use of heavy-duty ranges by hotels, clubs. 
restaurants and institutions is making considerable 
progress. It is believed that 1919 wil! see the electric 
range gain a tremendous impetus. Scores of central 
stations which have heretofore discouraged the sale of 
ranges are today planning extensive range campaigns. 
Continual use of electric water heaters is making 
headway on the Pacific Coast, where reliable thermal 
control switches are being employed. Considerable 
success with water heaters is reported in that section. 
low rates being offered as an inducement 


Report of Sub-Committee on Commercial Informa- 
ticn and Recommendations. 
John Abbink, Chairman. 

This report represents commercial data applying 
primarily to electric ranges. Data have been collected 
from more than one hundred central stations that 
have been more than ordinarily successful in the sale 
of electric ranges and promoting their use. The ques- 
tion of rates receives a lengthy review, the rates and 
the revenue that is derived in a number of cities from 
families of varying numbers is tabulated, for vanous 
seasons of the year. A number of curves are given. 
showing the average daily energy consumption of 
apartment houses where different numbers of electric 
ranges are installed. Statements on pertinent matters 
from a number of central stations are included. Under 
the title of “Sales Policies and Their Effect” electric 
range trials, their installation upon a cash, partial pav- 
ment and rental basis are discussed. while the value ot 
electric range demonstrations and co-operation with 
dealers is taken up. The fundamentals of good ranze 
selling campaigns and methods of some of the difheul- 
ties are reviewed, while a model campaign is outlined 
The report closes with the prediction that the future 
is very bright as viewed by those companies and manu- 
facturers who have been most successful in the pas 
in selling electric ranges. 


Technical and Hydroelectric Sessions 


Report of Committee on Prime Movers. 
N. A. Carle, Chairman. 
Steam Power.—The report discusses various 
phases of the problem of selecting turbines with 
proper regard to the size of the system as a whole, and 


includes information as to the operating records oi 
large sized turbines, together with statements submi- 
ted by manufacturers reviewing progress during the 
past vear. 

The development, of condensers, boilers, super- 
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heaters, stokers, economizers and power station auxil- 
iaries is covered in detail. The wider use of boiler 
and turbine room instruments is recommended as a 
means of checking operating conditions. Storage and 
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Design Features of Various Classes of Turbines. 


handling of coal are discussed and several of the new- 
est installations are described. Mention is made of 
the possibilities of the use of pulverized fuels of 
lignites. Further discussion of the advantages and 
disadvantages of higher steam pressures is included 
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and brief reference is made to the proposed scheme of 
extracting by-products from raw fuel before firing 
under boilers. 

Vater Power—The report includes a general dis- 
cussion of water-power developments during the past 
year and notes the tendency to go to fewer but larger 
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units. Improvements in details of general design are 
noted and the record of progress as submitted by 
manufacturers is included. 

Gas Power.—The production of fuel oil from 
various fields in the United States is shown in tabu- 
lated form. The development of Diesel engines has 


been mainly in the field of marine engineering, but 
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Water Rate of 60,CCO-kw. 3-Cyilnder Turbine with Higher 
Steam Pressures. 


improved design features are being incorporated in 
engines for land plants. Reference is made to Bureau 
of Mines Bulletin No. 156 for exhaustive investigation 
and report on the Diesel engine. 


Report of Committee on Underground Construction 
and Electrolysis. 
le D. 

The report deals with the generak subject of heat- 
ing of cables and recommends that determination of 
cable loading be based on actual temperature surveys 
of the conduit line. 

The section on dielectric losses gives curves show- 
ing comparison of dielectric losses in mineral oil and 
rosin oil compounds and includes the result of a series 
of tests conducted by a member company. The accu- 
rate recording of cable failures is urged upon member 
companits. A classification of 1918 cable failures is 
worked up in tabulated form and figures of cable 
failures per hundred miles of cable are included. 
Three methods in successful use by member companies 
are described in detail. 

The various methods of fireproofing cables in man- 
holes are discussed and compared as to effectiveness 
and cost. As a result of numerous inquiries as to 
proper duct sizes, a questionnaire was sent out and 
the results show the trend of development as regards 
both ducts and maximum cable diameters. The in- 
crease in the number and rating of transformers 
installed underground makes this subject of general 
interest. The report recommends the installation of 
liberally designed manholes rather than the use of 
forced ventilation. Difference of opinion exists as 
to the desirability of using paraffine in high-tenston 
joints. Paraffine joints may give good results if 
skillfully made. 

A general statement of practice in the operation of 
three-wire Edison:sxstems_is( included with detailed 
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information on the installation and maintenance of 
neutral wires. Under the heading of underground 
street lighting circuits the report gives a resume of 
practice of member companies in installing under- 
ground street lighting equipment. 

The lack of a reliable and emia haia cutout 
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is commented upon. (General methods of connecting 
up and protecting underground distribution circuits 
are shown diagrammatically. Special devices and 
methods are discussed, including pneumatic cutting 
tools, concrete mixers, kerosene torches, „manhole 
pumps, cable grips, trenching equipment and the use 
of a special split core testing transformer. Previous 
reports of the committee contain a large amount of 
information on underground systems and a topical 
index has been prepared to put this in a convenient 
form for reference. 


Report of Committee on Overhead Lines and Induc- 
tive Interference. 


A. E. Silver, Chairman. 


This report indicates that the committee has not 
been generally active during the war period and its 
report is confined mainly to discussion of the present 
status of certain essential problems and of future poli- 
cies in connection therewith. 

The inductive interference situation has not shown 
marked development during the war emergency, aside 
from certain new commission regulations. A move- 
ment is under way to establish wave-shape limitations 
for new synchronous power apparatus in order to 
eliminate or reduce such harmonies as tend to occasion 
inductive interference to telephone circuits. The in- 
ductive interference problem is an important one, not 
merely to the power and telephone industries directly 
involved, but to the public generally. It is vital that 
efforts toward a solution shall avoid imposing material 
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handicaps upon high-voltage power distribution and 
transmission, which is coming to be recognized as a 
controlling element in the industrial and general devel- 
opment of the country. There is need for thorough and 
sincere co-operation between the two industries. The 
committee hopes to serve as a means of co-ordinating 
the efforts of the various power companies and asks 
that it be kept in touch with new developments. Dis- 
cussion of certain technical aspects of the problem is 
given in an attached article by John B. Taylor. 

Several state commissions have issued new regula- 
tions in regard to construction of electric lines, some 
of these based upon the National Electrical Safety 
Code. Due to the fact that during the war period con- 
struction of new lines has either been largely sus- 
pended or has been of an emergency character, there 
has as yet been little opportunity for the electric light 
and power companies to try out the Safety Code by 
practical application to new work. 

Considerable attention at this time is being given 
to joint use of poles by power and telephone circuits, 
and considerations of safety, convenience, economy 
and the public welfare generally appear to call for 
extension of this practice. 

The formative period into which the electrical in- 
dustry generally appears to be entering will probably 
result in considerable change in overhead line practice 
and numerous movements are under way looking to 
standardization and improvement in line materials and 
designs. 


Repcrt of Committee on Electrical Apparatus. 
R. F. Schuchardt, Chairman. 


This report takes up to considerable length fies, 
fire prevention protective apparatus and the expe- 
riences of a number of companies as to turbogenerator 
hres. Switchboards and transformers are briefly dis- 
cussed by subcommittees. Considerable information 
of a valuable nature is given on the subject of cus- 
tomers’ industrial substations, the various types as 
indoor, outdoor, etc., being considered separately. 
Special prominence has been devoted to the automatic 
substation and the attendantless substation controlled 
from a distance. Power-factor receives attention and 
the importance of the power-factor survey, of power- 
factor correction and apparatus involved are taken up 
with especial reference to the synchronous condenser 
and the most advantageous location for corrective 
equipment. Under the subject head of apparatus for 
special fields, the electric furnace is dealt with at some 
length, after which electric welding apparatus is dis- 
cussed. Electrification of oil fields and some of the 
problems and the apparatus that has been designed tur 
this purpose is reviewed. 


Report of Committee on Meters. 
F. V. Magalhaes, Chairman. 


This report represents the work done by the above 
committee since its formation in January of this year 
This work embraces the compilation of data on the 
performance of instrument transformers, the practice 
of testing potential transformers used with watt-hour 
meters and methods of measuring maximum demani 
on inductive circuits. Lectures upon meters, instruc- 
tion courses for training meter repair men and testers. 
and similar matters resulting from the situation 
created during the war are briefly reviewed. While 
the manufacturers of electrical instruments report bu! 
little in the way of new developments as to meters 
and measuring devices, several interesting develop- 


ments are described’ ~ ~ 
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Electric Vehicle Sessions 


Report of Committee on Legislation. 
G. A. Freeman, Chairman. 


The report of this committee points out the grow- 
ing tendency in several states to increase vehicle taxes 
on account of the inability of improved country roads 
to withstand the heavy truck and passenger automo- 
bile trathe. It is explained that the electric vehicle 
is not in a large way a user of these roads but is con- 
fined principally to the city streets which are built 
to withstand heavy traffic. For this reason the State 
of Marvland in its increased vehicle tax law, recently 
passed, will tax the electric solid-tired vehicles only 
one-half the tax imposed on other similar vehicles, 
While the license fee for cars on pneumatic tires is 
based on horsepower only which is verv favorable for 
the electric. 

The committee, however, has done very -little in 
state legislation matters during the vear but has been 
successful through co-operation with the National 
Automobile Chamber of Commerce in reducing and 
eliminating several war tax measures. 

The committee urges the Association to assist it 
in securing a uniform motor vehicle tax law and re- 
quests the members to notify its officers in the event 
of any proposed law affecting the users of electric 
vehicles. 


Report of the Manufacturers’ and Central-Station 
Co-operation Committee. 


George B. Foster, Chairman. 

It is the belief of the committee that the interests 
of the Electric Vehicle Section can best be served by 
the prompt collection of as much information regard- 
ing the installation, operation and maintenance of elec- 
tric vehicles and accessories as possible, as well as by 
the widest distribution of these facts. Particularly is 
it desirable to place this information in the hands of 
engineers, and in all institutions where engineers are 
trained. 

It is a noteworthy fact that all of the vehicle manu- 
facturers are enjoying an abundance of business, not- 
withstanding the sudden curtailment of the so-called 
war industries by the signing of the armistice. An 
analvsis of the business secured by electric vehicle 
manufacturers during the last two vears, however, 
discloses the fact that a large percentage of this busi- 
ness is confined to a comparatively few leading lines 
of industry, as, for instance, express companies, bak- 
eries and ice- cream manufacturers. The question 
naturally arises as to what steps can best be taken to 
add other lines of industry to those which may be 
considered as convinced on the question of electric 
vehicle transportation. This is a large undertaking, 
but ‘a step in the right direction will be taken, in the 
judgment of the committee, if the services of some 
reliable high-grade firm of consulting engineers be 
retained to pass on the merits of the electric truck 
as compared with the gas truck or with horse-drawn 
vehicles. It will be recognized at once that a report 
favorable to the electric vehicle by such a firm of en- 
gineers would be exceedingly far-reaching and have 
much advertising value. 


Report of the Standardization Committee. 


E. R. Whitney, Chairman. 


As all matters of standardization relating to elec- 
tric vehicles and accessories are handled by ihe Society 
of Automotive Engineers, the work of this committee 


is largely of an advisory or consulting nature. A 
review of standardization which has previously been 
effected includes the following standards: Two sizes 
of charging plugs and receptacles, motor voltages, 
motor name plates, number of battery cells, speed rat- 
ings, mileage ratings, and dimensions for storage 
battery jars. 

A number of other features have been under con- 
sideration but very little has been done on account of 
the press of more important matters and the shortage 
in engineering departments. This condition is now 
rapidly improving and it should be feasible to take up 
again, at an early date, a number of features which 
manufacturers can agree on as standards to good ad- 
vantage, including standard lamp bulbs and standard 
assemblies for storage batteries, etc. 


Report of the Committee on Garage and Rates. 
C. H. Miles, Chairman. 


This committee reported that the standardization 
of rates and electric garage conditions has been largely 
accomplished and, at the present time most member 
companies are providing a rate for current that is 
favorable to the electric vehicle, and garages are being 
established wherever the demand seems to be sufficient 
to warrant them. Prior to the cessation of activities, 
the committee considered the standardization of an 
interchangeable battery compartment, and considerable 
progress was made along this line. The committee 
has been able to assist the development of the indus- 
trv by co-operating with local committees on the set- 
tlement of difficulties regarding rates or garage 
operation. 


Report of Transportation Engineering Committee. 
F. M. Fetker, Chairman. 


This committee was not appointed until Jan. 9, 
1910, and its report is largely a summary of work to 
be done rather than that which has been done. The 
work to be done has been divided into four general 
duties as follows: To analyze transportation condi- 
tions and requirements, and to collect operating data 
as a basis for formulating an educational course in 
transportation engineering, with particular reference 
to electric industrial and commercial transportation ; 
to correspond and confer with educational institutions 
with the idea of co-operating in the establishment of 
transportation engineering courses and the furnishing 
of data on the place of the electric commercial and 
industrial truck; to interest consulting engineers in 
transportation engineering and the place of the electric 
commercial and industrial truck in the transportation 
problem; to distribute useful data to member com- 
panies as an aid in establishing and conducting Elec- 
tric Vehicle Bureaus in central stations and to develop 
lectures on transportation engineering. 


Present and Future Status of Electric Vehicle. 
by Rodney K. Merrick. 


In Mr. Merrick’s opinion, the outlook for the 
electric truck has never been brighter than at the 
present time. This is shown by the changing attitude 
of the public towards these trucks at the recent motor- 
truck shows. At former shows the general truck- 
buying public was distinctly hostile to electrics but 
at the recent ones showed a remarkable interest in 
them. This change of attitude is due to a number of 
reasons. In the first place a large number of fleets 
of trucks now in use have proven very satisfactory 
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and there is a vast improvement in the electric truck 
of the present time as compared with its predecessor 
of eight or ten years ago. In addition many large 
users Have learned that the added speed of the gaso- 
line truck is not as great an advantage as they form- 
erly supposed. The prevailing high cost of labor has 
also forced many firms to consider the electric to re- 
place the horse in order that they may get more work 
out of the men by giving them better tools with which 
to work. Another reason is that large concerns hav- 
ing solved their long delivery problems by using 
gasoline trucks are now turning their attention to 
city hauling and for this purpose the electric offers 
many advantages. 

Regarding central-station co-operation Mr. Mer- 
rick believes that this can be accomplished by giving 
good service as well as low rates to the users of elec- 
tric trucks. He pointed out the advantages of deliver- 
ing the proper current, 110 or 220-volt direct current, 
to the customer without additional investment on his 
part by supplying converting apparatus for the cus- 
tomer’s use in alternating-current districts. If this 
equipment could be furnished either by the central- 
station or the manufacturer it would aid considerably. 


A Messag from Electrical Vehicle Users. 
By George B. Foster. 
There is no doubt that the actual user of an electric 


vehicle is the logical one to give the best information | 


of its practical day-in and day-out accomplishments. 
The letters from many satisfied users of electric vehi- 
cles which are quoted in part in this paper indicate 
very clearly that this means of transportation is the 
one best suited to practically every type of modern 
delivery service. Department stores, laundries. 
bakeries, dairies, confectioners, wholesale *grocers and 
many others seem to be of one accord as to the satis- 
faction that they have obtained. Such enthusiastic 
statements from so many different lines of industry as 
to the efficiency, economy and reliability of the electric 
vehicle are the most conclusive proof of the superior- 
ity of this modern mode of transportation. 


Electrical Industrial Trucks and Tractors and 
Their Relations to the Central-Station Load. 


By E. J. Bartlett. 


The impetus which was given to the use of electric 
industrial trucks and tractors by the war-time condi- 
tions brought into prominence many new types of 
machines and improvements which apparently are not 
known by the majority of men in the industry. For 
this reason Mr. Bartlett described briefly the more 
common types of apparatus, namely, industrial, three- 
wheel, and four-wheel tractors, industrial trucks, util- 
ity trucks, baggage trucks, low-platform trucks, lift 
trucks and several special designs and their advan- 
tages and applications. 

There are now 10 or 12 manufacturers of this 
apparatus having a total capacity for about 5000 ma- 
chines a year. These manufacturers are devoting 
a considerable amount of advertising and sales efforts 
to their development in which they are being ably 
assisted by the manufacturers of storage-battery equip- 
ment. The author estimates that there are 8000 of 
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these machines in use at the present time in straight 
simple applications, that is, where nothing special in 
the way of new types of machines or plant changes 
are required. This is about one-fifth of the total field 
for such applications. Beyond these obvious applica. 
tions, however, are several times this amount depend- 
ent upon education and plant changes principally and 
also upon improved and changed types of machines. 
Mr. Bartlett then described the battery equipment 
and power requirements of the electric industrial 
vehicle. He roughly estimated that the average cur- 
rent consumption per day. per unit is 20 to 25 kw-hr. 
or 6750 kw-hr. per year. He pointed out that this is 
an off-peak, and therefore, a highly desirable load for 
central-stations and urged their co-operation in the 
development and introduction of this apparatus. 


Proper Application of Commercial Electric Vehicles. 
By F. F. Sampson. 

This paper gives the reasons for failure of the 
electric vehicle in cases where it has been misapplied 
in the past. It shows further the very large held for 
the electric within its radius of operation. 

The number of electrics in service in the New 
York metropolitan district, the length of time that the 
vehicles have been in service, and other interesting 
data are shown. It also states the number of differ- 
ent lines of business using the electric vehicle. show- 
ing pictures of trucks used in about forty lines of 
business in the New York territory. It is suggested 
in the paper that facts and figures on the cost of haul- 
ing with the electric vehicle be widely distributed 
among prospective users, especially those users en- 
gaged in the same line of business as are the present 
users of electrics. 


Salesman’s Viewpoint of Electric Vehicles. 
By J. B. N. Cardoza. 

This paper points out that one reason why electric 
street trucks are not used more extensively for opera- 
tion under 45 miles a day is the lack of general belief 
in the lower operating cost of these vehicles. A great 
many men are really convinced that large savings can 
be obtained through their use but the lack of sufficient 
accurate information on this subject prevents their 
adoption. To remedy this condition, Mr. Cardoza 
recommends that the service of three unbiased, nation- 
ally known consulting engineers be employed to make 
a report on the average costs of operating electric and 
gasoline trucks. Such a report he explained would 
give these men the moral support to adopt the electric 
truck and be of great value to the industry as well. 

The question of getting users to provide a fund 
to take care of battery renewals or replacements was 
also brought out. . Although the advantages of such a 
fund is explained to customers by the manufacturers 
the majority of them do not make this provision. As 
a remedy for this Mr. Cardoza suggests that the large 
banks be influenced to solicit such funds as thev are 
seldom withdrawn for long periods and offer many 
inducements to such institutions. The paper also 
shows the lack of men who are familiar with the fine 
points of the electric street truck and shows an annual 
sale of 40.000 of such vehicles if men could be edu- 
cated to sell and service them. 


Accounting Sessions 


Report on Uniform Classification of Accounts. 
William Schmidt, Jr., Chairman. 

The report states that the year’s activities of the 

committee were very limited, its work having been 


greatly handicapped during the past vear as a result 
of the prevailing war conditions. ` Work of the com- 
mittee was gradually curtailed and the committce re- 
mained practically inactif until la-recent meeting of 
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the Executive Committee, when it was decided to 
resume its work and make a further effort to obtain 
the adoption of a national standard classification of 
accounts. The report reviews the ground covered by 
the committee during the past few years in the matter 
of standard classification of accounts, pointing out 
the progress made with public service commissions. 
Considerable diffculty has been experienced in carry- 
ing out the instructions contained in the “Fixed Capi- 
tal” account, and the committee therefore recommends 
that the account designated as “Plant Inyestment” be 
included in the Association's classification of ac- 
counts, and after its adoption that the National Asso- 
ciation of Railway and Public Utilities Commission- 
“ers be urged to approve its substitution for the pres- 
ent “Fixed Capital” account contained in the commis- 
sions’ classifications. 


Report of Committee on Cost Accounting and 
Statistics. 
A. D. Spencer, Chairman. 

The committee, which was organized to prepare a 
uniform system of cost accounting based on the Stan- 
dard Classification of Accounts, believes that the com- 
pilation of such a system at the present time would be 
premature, as the uniform classification has not been 
widely adopted, and as such a cost accounting involves 
basic principles about which there is wide difference 
of opinion. The committee suggests that it limit its 
scope of the study of principles and methods of cost 
accounting, without attempting to compile a detailed 
standard cost accounting svstem at present. 


Report of Committee on Commission Accounting 
Rulings. 
H. E. Addenbrooke, Chairman, 

The committee is endeavoring to obtain a classified 
list of all commission accounting rulings issued up to 
the present time in order to make a comprehensive 
study of them. At the moment it is impossible to 
say Whether this important work can be carried out 
without appealing directly to the various commissions 
for their co-operation, but it may be necessary to take 
this action. The committee urges that the subject of 
the cost of issuing bonds, notes and obligations, and 
the discount in connection therewith, be given more 
careful consideration as should also the subject of 
depreciation, from an accounting point of view. Care- 
ful study should be given to the matter of reserves 
for replacements, sinking funds, etc. Facts should be 
presented showing how reserves are viewed and 
treated by the commissions, so that where doubt exists, 
or restrictive orders or rulings are enforced, the com- 
mittee may well present to commissions for their con- 
sideration a suggested method, setting forth the full 
reasons therefor. 


Report of Committee on Accounting Service to 
Member Companies and the Monthly Bulletin. 


Frederick Smith, Chairman. 


The report covers service rendered by the commit- 
tee through its state representatives to member com- 
panies in solving general accounting problems other 
than those dealt with by the standing subcommittees. 


Report of Committee on Accounting Education. 
H. B. Lohmeyer, Chairman. 


The committee during the past year has bent its 
efforts to bringing before the industry the value and 
importance of the accounting courses and to complet- 
ing all the lessons of the advanced course, which is 
thoroughly typical of the progressive character of the 
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electric utility business. It is complete in every respect 
covering both the theory and practice, and the prac- 
tical contact of the accounting work with operating 
and administrative matters has been ensured in many 
different ways. This course has been written for the 
electric utility industry and presents a specialized 
course in business administration, finance and ac- 
counts. Its scope is such as to meet the needs of the 


Operating man and ¢commiercial man, as well as the 


accountant. 


Report of Committee on Operating Records. 
C. A. White, Chairman. — . 

The report covers a standard set of forms to be 
used in connection with the standard uniform system 
of accounting for transportation work of central sta- 
tion companies, as reported to the 1917 convention by 
the 1916 and 1917 Operating Records Committee. As 
the forms submitted were designed for universal adop- 
tion, it is recommended that the association print these 
forms in quantities in order that member companies 
can purchase them at a minimum cost. The report 
gives 15 forms for general adoption with full explana- 
tion as to their use. 


Motor Transportation in the U. S. Army. 
By H. B. Lohmeyer. | 


This address deals with the operation of the Motor 
Transport Corps, U. S. Army, covering particularly 
the maintenance of motor equipment at the base shops 
and in the field, together with an outline of the ac- 
counting and shop production control system used in 
the shops upon which Mr. Lohmeyer was engaged 
while a captain in the service. 


Report of Committee on Purchasing and Storeroom ° 
Accounting. 
HO. F. Stevens, Chairman. 

The most important matter taken up by the com- 
mittee is the development of the billing machine for 
stock record work. In the report :s explained a sys- 
tem devised for reducing clerical errors of stock 
record work by means of fisher billing machines. This 
system of posting involves several interesting features, 
notably that of the accuracy of the adding machine in 
drawing balances and the check on posting to the 
wrong card. The shortage of labor during the war 
resulted in the employment of women in stock rooms 
in the place of men. A detailed description is given 
of an expedient brought about by the war, with special 
reference to a suitable costume designed for women 
engaged in such work. Consideration is also given 
to an improved method of storing barrels and a system 
outlined for piling oil barrels in order to save injurv 
and economize in floor space. New developments in 
apparatus for handling junk metals and transportation 
equipment have been made by a member company and 
these are briefly described in the report. 


Report of Committee on Customers’ Records and 
Billing Methods. 


H. C. Schlegel, Chairman. 


The committee in its report deals with the im- 
portance of maintaining an efhcient clerical force, and 
emphasizes the need of providing wavs and means for 
its advancement, and education. A number of repre- 
sentative ledger forms are reproduced, and a system 
reviewed which eliminates the ordinary customers’ 
ledger for the major portion of monthly transactions. 
It gives a brief description of the method of tvpewriter 
Dilling and posting, and_a.reference,to bi-monthly and 
quarterly billing. | 
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Editorial Comment 
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The National Electric Light Association 


Convention 
O NE of the most important conventions ever held 


by the National Electric Light Association was 

assembled in .\tlantic City on thyee strenuous 
days this weck. The large attendance and the keen 
interest taken in all the proceedings showed that the 
eaders of the central-station industry realize that this 
industry has reached an epochal point in its career and 
stands at the threshold of an era of unprecedented 
development. Its splendid achievements during the 
war, freely recognized and acknowledged by our Fed- 
eral Government, have only prepared it for still 
greater service to the country as a whole. The possi- 
bilities in this line were fittingly pointed out by Dr. 
George Otis Smith, director of, the United States 
Geological Survey, a keen observer of what the cen- 
tral-station industry has already done in the conserva- 
tion of our fuel and power resources and a ‘eon- 
seryative judge of the by far greater economies that 
will result from general electrification of railroads and 
industries and interconnection of large, efficient power 
systems. 

For nearly 35 years leadership in the central- 
station industry has rested in the National Electric 
Light Association. It was very appropriate, there- 
tore, that a number of features on this year’s conven- 
tion program should deal with the Association putting 
itself into a condition of preparedness for the still 
more responsible leadership that it will be its privilege 
and duty to assume during the coming years of elec- 
trical expansion. Changes in the organization and 
conduct of its activities are already foreseen in the 
proposal to bring the geographic sections into closer 
touch with the national headquarters, to more effec- 
tively co-ordinate the work of the committees and 
other activities by appointment of a managing director 
and to stimulate the effectiveness of the local or com- 
pany sections. Possibility of a change in the conduct 
of the national conventions also was mentioned, this 
week's gathering (the first big one in three years) 
showing again that these assemblies are becoming too 
unwieldy. On two afternoons there were five parallel 
sessions; many delegates were interested in more than 
one of these simultaneous meetings. These matters 
should (and doubtless will) receive careful attention 
by the incoming administration. 

Significant was the attention to the spread of 
socialism given in Mr. W. F. Wells’ presidential ad- 
dress, and in the special address on this subject by 
Mr. F. G. R. Gordon. There is an undoubted trend 
toward government and municipal ownership and the 
fallacies of this doctrine must be made more clear to 


the American public. One solution proposed is that 
of customer ownership, whose advantages and the 
methods of accomplishing of which were pointed out 
in the excellent report of the committee of which 
Mr. W. H. Hodge is chairman. It aims to combine 
the valuable features of efficient private ownership 
with the public good will obtained from ownership by 
many. In spite of numerous difficulties during the 
war, it made substantial headway. The increased 
number of investors resulting from the stimulus of 
the Liberty Loan drives should make for utility securi- 
ties a more favorable local market than ever before. 
An extension of the sale of company securities to cus- 
tomers and to the local ptiblic in general may there- 


fore be looked forward to. : 


Among the business-development and technical 
matters coming before the convention especially note- 
worthy was the large amount of attention given to 
hehting development, to power-factor and use of syn- 
chronous motors, to wiring practice, prime movers, 
electric trucks and tractors, electric ranges and water 
heaters. In this general comment on the convention 
it is possible to refer to onlv a few of its outstanding 
features. In conclusion, the convention certainly 
brought an unusual fund of valuable information to 
the central-station men and others in attendance and 
inspired them with new courage to continue the pres- 
ent readjustment and to face with enthusiasm the 
promise of an extremely prosperous future. 

The ELectrical Review takes both pleasure and 
pride in being able to place before its readers a com- 
prehensive telegraphic report of the convention. pro- 
ceedings, devoting over half of this issue to this most 
important electrical gathering. 


The Future of Electric Vehicles 


ROM the reports and papers presented at the 
F various sessions of the Vehicle Section of the 
National Electric Light Association it appears 
that the electric street truck and industrial electric 
truck and tractor are in stronger and better positions 
at the present than they have been at anv time since 
their introduction. Ir the case of the industrial elec- 
tric apparatus this particularly bright outlook is the 
result of the powerful impetus given to the use of 
these machines by the extreme conditions that existed 
during the war, and the fact that in their many adop- 
tions during this period they fulfilled all claims made 
by the manufacturers for them. Coupled with and 
adding great emphasis to this condition is the prom- 
ised co-operation of the central stations and the rest 
of the industry in their future development. 
In the case of theelectric street truck. this condi- 
tion may begattributed_to_several reasons which were 
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outlined in the paper presented by Rodney K. Merrick. 
These reasons may be briefly stated as follows: First, 
the satisfactory results which have been obtained in 
all large installations thus far; second, the great im- 
provements in the trucks themselves; third, realiza- 
tion by large users that the higher speed of the gaso- 
line vehicle is not as great an advantage as was for- 
merly supposed; fourth, the prevailing high labor 
costs which have forced man-power to be utilized to 
the fullest possible extent; and lastly, that large users 
having solved their more apparent long-delivery prob- 
lems by the use of gasoline trucks, are now turning 
their attention to the shorter hauls for which the elec- 
tric is best adapted. 

In this and several other reports, however, some 
valuable suggestions were made which should aid ma- 
terially in promoting the sale and use of electric 
vehicles particularly the street truck. Perhaps the 
most important and promising of these recommenda- 
tions was that which urged the employment of a 
recognized firm of consulting engineers to collect data 
relative to the cost of operating gas and electric trucks. 
Such a report, it is believed, will be very favorable 
to the electric and will relieve the doubt on this subject 
which now exists in the minds of many prospective 
customers. Another valuable suggestion is that the 
manufacturers and central stations get together to 
devise, if possible, some means of furnishing the re- 
quired charging current to the customer without addi- 
tional expense on his part. These and other sugges- 
tions and data which were presented to the Section 
deserve the fullest consideration of the industry as a 
whole for there is no doubt but their adoption will 
greatly assist in furthering the sale and use of these 
vehicles. 


Industrial Consumers’ Substations 


Y industrial consumers’ substations is under- 
B stood the sub-station located directly at or in 
close proximity to the consumer served. This 
type of substation has increased rapidly in numbers 
and in capacity and importance with the years, be- 
cause the individual loads represented by the industrial 
customer have assumed larger and larger proportions. 
These industrial substations on some of the larger 
and more extensive central-station systems are picked 
up from transmission lines that are more truly dis- 
tnbuting lines; are frequently supplied from two or 
more directions, and constitute part of ring and radial 
systems of distribution. 

One of the first requirements of the industrial con- 
sumers’ substations is that it must be reliable. and 
reliability depends very largely upon the foresight with 
which the station layout has been designed and the 
manner in which well-chosen and well-proved equip- 
ment is installed. Under this category naturally falls 
such matters as safeguards and automatic interlocking 
devices that prevent careless, excited or ignorant per- 
sons from endangering themselves, service and equip- 
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ment. Some of the precautions in this respect were 
mentioned on page 816 of the ELectricaL REVIEW. 

The automatic substation, automatic in that it 
operates entirely without an attendant or can be con- 
trolled from a distance, is a form of substation that 
may be expected to find increasing application. While 
the initial cost may be higher than that of the sub- 
station where the many necessary automatic features 
are absent, the annual expense will be lower, because 
the labor item is eliminated. The automatic substa- 
tion—just as the automatic hydroelectric plant—ts 
eminently well suited to the installation upon the cus- 
tomers’ premises and for the smaller loads. This class 
of station is being used today in steel mills, and simi- 
lar places, and comprises synchronous-motor sets, 
motor-generator flywheel balancer sets, and units for 
converting from alternating current to direct current. 
Operating experience shows that the attendantless sub- 
station even when containing such quasi-complicated 
apparatus as the above is reliable and financially worth 
while. 

In the report of the sub-committee on substations, 
presented before the National Electric Light Associa- 
tion this week at Atlantic City, considerable space is 
devoted to the industrial consumers’ substation, the 
indoor and the outdoor types both receiving their 
quota of attention. It is noted, however, with regret 
that nothing in this valuable report is said as to the 
predetermination of transformer vault dimensions as 
based upon transformer losses. A substation housing 
transformer may be safe, flexible and have many re- 
finements. But only when it has the minimum dimen- 
sions feasible will it have minimum cost, other things 
remaining the same. The minimum dimensions, based 
upon the dissipation of heat losses and not on clear- 
ances for making inspections and repairs, etc., can be 
obtained only when the rate of heat dissipation can be 
calculated. 

The problem of dissipating heat losses is not an 
easy one where the quantity of heat to be disposed 
of is large, and where the transformer substation or 
vault is entirely enclosed or its dimensions restricted, 
both of which are frequently encountered in the down- 
town and thickly populated districts of many cities. 
There are a number of empirical formulas covering 
the ratio of transformer heat losses to cubic space 
of, substation for various temperature rises and mate- 
rials at the surfaces. However, it is the experience of 
companies employing transformer vaults under diffi- 
cult circumstances that actual operating temperatures 
cannot be foretold with accuracy. 

Extensive tests of a number of transformer vaults 
have been made to determine the dimensions of en- 
closed transformer vaults for different transformer 
capacities and load-factors by one large company to 
our knowledge and it is to be hoped the next report 
of the Committee on Electrical Apparatus will include 
some data upon this matter, for the subject is an im- 
portant one, and one that concern$ many operating 
companies, - 
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Calvert Townley, A. I. E. E. President—Record Electrical 
Exports —Edison Medal to B. G. Lamme—S. E. D. Report 


CALVERT TOWNLEY ELECTED PRESI- 


DENT OF A. I. E. E. 


Election of Officers and Report of Board of Directors 
Features of Business Program at Annual Meeting. 


At the annual business meeting of the 350th regular 
meeting of the American Institute of Electrical Engi- 
neers, held in New York, May 16, the report of the 
committee of tellers on the election of officers for the 
administrative year beginning Aug. 1, 1919, was pre- 
sented, and the following were declared elected: 

President : Calvert Townley, New York, N. Y. 

Vice-presidents: Charles E. Skinner, Pittsburgh, 
Pa.; John B. Fisken, Spokane, Wash.; N. A. Carle, 


Calvert Townley, E. E., at Work at 


President-Elect, A. |. 
His Desk. 


Newark, N. J.; L. R. Jorgensen, San Francisco, Cal. ; 
Wills Maclachlan, Toronto, Ont.; A. M. Schoen, At- 
lanta, Ga. 

Managers: L. E. Imlay, Niagara Falls, N. Y.; 
L. F. Morehouse, New York, N. Y.; F. F. Fowle, 
Chicago, Ill. 

Treasurer : 
(re-elected). 

The above, together with the following holdover 
officers, will constitute the Board of Directors for the 
next administrative year: C. A. Adams, Cambridge, 
Mass.; W. A. Del Mar, New York; G. Faccioli, Pitts- 
field, Mass.; W. A. Hall, Lynn, Mass.; E. H. Martin- 
dale, Cleveland, Ohio; F. D. Newbury, Pittsburgh, 
Pa.: E. W. Rice, Jr., Schenectady, N. Y.; Charles 
Robbins, Pittsburgh, Pa.; Charles F. Ruffner, St. 
Louis, Mo.; W. I. Slichter, New York ; Wilfred Sykes, 
Pittsburgh, Pa. Ten states and Canada are repre- 
sented in the above list. 

At the meeting of the Board of Directors held on 


Geo. A. Hamilton, Elizabeth, N. J., 


the same date F. L. Hutchinson was re-elected secre- 
tary of the Institute for the coming administrative 
year. 

The Board of Directors in its annual report re- 
viewed the activities of the Institute, its committees 
and sections for the year ended April 30, 1919. A net 
increase of 1070 members occurred during the year, 
and the total membership has for the first time passed 
the 10,000 mark. On April 30 it was classified as fol- 
lows: Honorary members, 6; fellows, 489; members, 
1467; associates, 8390; the actual total was 10,352. 
Institute members took active part in the war to the 
number of 1417, and of this number 12 died in service. 
During the war attendance at meetings, especially of 
the student branches, fell off considerably, but is being 
revived. The Institute continued practically all its 
activities and quite a few were accelerated to aid the 
nation. 

Following the business features of the meeting 
came the presentation of the Edison Medal to B. J. 
Lamme, which is reported elsewhere in this issue. 


CAREER OF THE PRESIDENT-ELECT. 


Calvert Townley, the mnewly-elected president, 
joined the American Institute of Electrical Engineers 
in 1901 and has been almost continuously active therein 
ever since. He has been a manager and a vice-presi- 
dent, has served on many committees and has written 
an occasional paper. During the year just past he has 
been an American Institute of Electrical Engineers’ 
trustee and first vice-president of the United Engi- 
neering Society, a member of the Engineering Council, 
chairman of the Public Policy and of the Development 
Committees, and a member of the Edison Medal and 
of other committees. 

He was born Oct. 18, 1864, in Cincinnati, Ohio, 
where he lived until the age of 23. He prepared for 
Yale at Chickering Institute, a local private school, 
and was graduated from the Sheffield Scientific School 
in 1886, thereafter continuing his studies and taking 
the M. E. degree in 1888. Starting with the Westing- 
house Electric & Manufacturing Co. (then the West- 
inghouse Electric Co.) in the fall of 1887 as a young 
road engineer, he continued with the company 17 years 
successively at Cincinnati, Pittsburgh, Boston and 
New York and serving in many capacities, including 
those of Boston office manager, assistant to the first 
vice-president and general agent. At the close of 
1904 he resigned from the Westinghouse company to 
take the position of the acting fourth vice-president of 
the New York, New Haven & Hartford Railroad Co 
in charge of its electrification out of New York, sub- 
sequently becoming first vice-president of the Consoli- 
dated Railway Co. (afterwards the Connecticut Co.). 
which operated and later owned some thirty odd tro’- 
ley, light, power, gas and water utility corporatian 
throughout New England. 

In t911. Mr. Townley re-entered the W estinghouse 
Electric & Manufacturing Co. onganization—this time 
for executive) duties cas (assistant (to the president to 
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take jurisdiction over many unrelated activities which 
the company’s rapid expansion created faster than 
they could be departmentalized. As president of the 
Lackawanna & Wyoming Valley Railroad Co., he 
operated and was active in the financial reorganization 
and sale of the property. He was vice-president of 
the Niagara, Lockport & Ontario Power Co. until the 
Westinghouse interest in that utility was disposed of. 
He has continued to serve the company as an officer 
or director in many of its subsidiaries as well as to 
represent it on the boards of outside corporations. He 
toured Europe in 1913 in the interest of the Westing- 
house foreign company holdings and in 1914-15 made 
a six months’ survey of South America, skirting the 
entire continent. In 1917-18 he was incidentally occu- 
pied in the building of the Essington factories and 
new town of South Philadelphia in the Delaware 
River Valley. 

Mr. Townley resides in New York City and be- 
longs to the Engineers’, Yale, Automobile, Scarsdale, 
Railroad and Bankers’ Club. 


ANNUAL CONVENTION OF SOUTHWEST- 
ERN ELECTRICAL AND GAS 
ASSOCIATION. 


Big Three-Day Victory Meeting Held at Galveston, Texas, 
May 12 to 14. 


The fifteenth annual convention of the Southwest- 
ern Flectrical and Gas Association was held at the 
Hotel Galvez, Galveston, Texas, on May 12 to 14. The 
meeting was well attended. Secretary H. S. Cooper, 
of Dallas, sounded the keynote of the prevalent feeling 
among the members at the opening of the sessions 
when he explained that this was called the “Victory” 
convention, not on account of the great victory 
achieved by the Allies but on account of its being the 
frst meeting held after the big success of the Victory 
Loan. Mayor I. H. Kempner of Galveston, in his 
welcoming address, elaborated on the idea of the “Vic- 
tory” convention and said that all forces should be 
arrayed to insure an industrial victory as great as that 
of the Allied arms across the seas. Response was 
made by A. W. Houston, of Houston. 

After a detailed explanation of the National Elec- 
trical Safety Code of the United States Bureau of 
Standards that was made by Milton H. Wagner, the 
association put itself on record with regard to same 
by unanimously adopting a motion along the lines of 
the following remarks by A. Hardgrave: “Although 
I don’t believe this association could put itself on 
record as adopting this Code, yet I think the associa- 
tion should put itself on record as favoring bringing 
our distribution systems and our power plants up to a 
higher standard, and I move that. it be the sense of 
this meeting that it is recognized that we should work 
to a higher standard as a matter of self-preservation 
and that therefore those stations who have not adopted 
the standard should obtain a copy of this bulletin with 
a view of.bringing their systems up as far as possible 
or conditions will permit to that standard.” 

The following new officers of the association were 
elected for the ensuing year: Burr Martin, president ; 
A. Hardgrave, first vice-president ; C. E. Corder, sec- 
ond vice-president: Alber H. Warren, third vice- 
president; H. S. Cooper, secretary; J. B. Walker, 
treasurer. 

The new Executive Committee consists of Burr 
Martin. A. Hardgrave. C. E. Corder, Alber H. War- 
ren, H. C. Morris, R. Meriwether, S. R. Bertron, 
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F. D. Murphy, W. B. Tuttle, G. H. Clifford, A. F. 
Townsend, C. H. Courser and Howard Smith. 

The Advisory Committee is composed of H. O. 
Clarke, K. L. Simmons, F. L. Weisser, H. E. Danner, 
B. F. Cherry, A. Patterson, W. E. Wood, D. G. Fisher, 
James P. Griffin, J. W. Dawley, R. J. Irvine, J. W. 
Carpenter, H. E. Bolton, A. W. Houston, H. A. Dietz, 
F. R. Lawton, W. A. Douty, V. W. Berry, R. G. 
Soper, R. C. Jones, R. W. Van Valkenburg, C. W. 
Davis, H. E. Hobson, F. G. Quenet and C. A. 
Newning. 

The Finance Committee includes J. E. Van Horn, 
R. G. Soper and C. H. Dickey. l 

Abstracts of the principal electrical papers pre- 
sented will be published in an early issue. 


MARCH ELECTRICAL EXPORTS ESTAB- 
LISH ANOTHER NEW RECORD. 


Third Successive Month to Break Preceding Records— 
March Total Was Over $7,875,000. 


Figures just received from the Bureau of Foreign 
and Domestic Commerce, Washington, D. C., show 
that the electrical exports from the United States 
totaled in value $7,876,353, or about 4.1% above the 
February total, which was nearly 13% higher than 
that of January, which in turn was nearly 9% above 
the preceding record of November, 1918. The March 
total was also over 52% greater than that of March 
of last year. Classified figures for last March and for 
the corresponding month of 1918 are given in the 
following table: 


March, March, 

Articles. 1919. 1918. 
Batteries és ss cadet eee Sb ce ese ee bee ware $ 579,708 $ 289,251 
Carbóns sc2euwseu shes Oe eb ete dan eee wha a 98,923 181,617 
Dynamos or generators .......-.. 0 eee 390,765 269,409 
Pans. o.<Seesdedees evans silat EOE leaks 269,934 65,643 
Heating and cooking apparatus ....... 151,693 31,553 
Insulated wire and cables ............ 1,025,867 550,738 
Interior wiring supplies, including fix- 

WUIGOS casi iad eet ania rE an tee acy 172,622 129,703 
Lamps— 

REO coy shoe ed, Ss RO ee BA Re 308 2,001 

Carbon-filamant ......... eee e ewes 14,039 8,84) 

Metal-filament .....sssssesssssessse 426,128 236,817 
Magnetos, spark plugs, ete. ........... 321,499 318,333 
Meters and measuring instruments . 273,373 125,207 
MOtOrS 4 24 dkae deine Sea caw ed ota eee 38,448 785,233 
Rheostats and controllers ............ 38,565 29,429 
Switches and accessories ............. 225,305 222,358 
Telegraph apparatus, including wireless 60,186 15,42% 
Telephones ....sssssoseosesessserosesre 5,154 368,338 
Transformers ......sessosesccesssoseoo 449,077 203,446 
Al! Other ierssesiecrio mesu inrit ree aa ees 2,284,759 1,334,087 

Total nies i655 inenen Ae ewe aA $7,876,353 $5,167,412 


The above figures do not include electric locomo- 
tives, which are separately listed; during March, 1919, 
there were shipped 7 of these locomotives valued at 
$35,687. The total value of electrical exports, exclu- 
sive of electric locomotives, for the g months of the 
fiscal year begun last July was $54,271,807; for the 
corresponding 9g-month periods ended March 31 in 
1918 and 1917, it was $39,941,110 and $36,992,204, 
respectively. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS PRESENTS EDISON MEDAL. 


Benjamin G. Lamme, Chief Engineer of Westinghouse 
Electric & Manufacturing Company, Accepts the 
Medal in a Modest Address. 


The annual meeting for announcing the election 
of officers and receiving the report of the Board of 
Directors of the American Institute of Electrical 
Engineers and for the, presentation of the Edison 
Medal was heldiinj New_York Cityíon May 16. A 
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very large audience, attracted by the ceremonies inci- 
dent to the presentation of the medal, assembled to 
view the event that is arranged annually in recognition 
of meritorious attainment of an electrical engineer. 
The custom of the annual award of the medal was 
begun in 1904 not only as a tribute to the achievements 
of engineers to come but also as a tribute to the at- 
tainments of Thomas Alva Edison, whose name the 
medal bears. 

After hearing the report of the Board of Direc- 
tors and of the tellers on the election of officers, Dr. 
A. E. Kennelly made a few brief but appropriate 
remarks and unveiled a bronze tablet to William D. 
Weaver. The tablet was presented as an appreciation 
by the Institute of Mr. Weaver’s services to it in 
years past. Mr. Weaver, who was an engineer in the 
United States Navy and later editor of Electrical 
World, was closely identified with the Institute for 
many years. Among his most appreciated and signifi-” 
cant efforts in behalf of the Institute were his efforts 
to establish its library. It was largely through his in- 
fluence and persistent work that the excellent library 
wag established. 

A review of the activities of the Edison Medal 
Committees since the conception of the idea of the 
medal was presented by Carl Hering, chairman of the 
committee. The idea of the medal had its birth when, 
in 1904, 24 engineers, friends of Mr. Edison, formed 
the Edison Medal Association, and subscribed $5000 
as a fund to be held in trust in perpetuity. The in- 
come from the endowment is to be devoted to some 
means of recognition of professional attainments of 
engineers of the United States and Canada, and to 
serve as a stimulus to scientific research. Articles 
of incorporation provide that no change in the name 
of the medal shall be made. The first award of the 
medal was in 1909 to Elihu Thomson. Medallists 
since 1909 have been Frank J. Sprague, George 
Westinghouse, William Stanley, C. F. Brush, Alex- 
ander Graham Bell, Nikola Tesla and John J. Carty. 

“Achievements of Benjamin G. Lamme” was the 
title of an address by B. A. Behrend. His address 
was particularly interesting on account of his inti- 
mate acquaintance with Mr. Lamme acquired through 
several vears of personal association. Mr. Lamme 
was graduated from Ohio University before electrical 
engineering was a profession and was offered a posi- 
tion in the Westinghouse works after graduation. 
His first duties consisted in polishing brass on the 
dynamos in the works. During his 30 years of service 
with the Westinghouse Electric & Manufacturing Co. 
he has taken out 159 letters patent. His developments 
include the synchronous converter, the 60-cycle con- 
verter, the single-phase induction railway motor, the 
25-cycle railway motor used largely in Europe and 
in America, and numerous other power generating 
and converting devices. ‘He instituted and developed 
the methods of calculation and design emploved by 
the Westinghouse company. Mr. Lamme’s philosophy 
of attainment is summed up in a famous statement 
of his that persistency is more successful than bril- 
liancv of intellect. 

Vice-president W. B. Jackson then presented the 
medal with brief appropriate remarks. Mr. Tamme’s 
response modestly referred more to the sequence of 
generator and motor development than to his own at- 
tainments in connection therewith. The extreme in- 
fancy of the development of the electrical industry 
when he entered the service of the Westinghouse 
company is represented by one of his statements re- 
garding the matter of the design of generators as it 
was understood and practiced at that time. Mr. West- 
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inghouse heard soon after Mr. Lamme entered the 
service of the company that Mr. Lamme could 
“figure.” He promptly sent for Mr. Lamme and, upon 
expressing the conviction that dynamos as well as 
ether engineering appliances could be “figured,” asked 
Mr. Lamme to undertake to make calculations for a 
new dynamo. The result of the computation was the 
single-reduction-gear, four-pole series-wound, street- 
car motor with slotted, machine-wound armature and 
1/16-in. mica insulation that is, in an improved form. 
used at the present time. The design of the motor 
is remarkable when one considers the fact that the 
average life of electrical appliances in the past has 
been ten vears or less. Mr. Lamme expressed the 
opinion that the possibilities of electrical develop- 
ment are as great now as they have been in the past. 


SOCIETY FOR ELECTRICAL DEVELOP- 
MENT HOLDS ANNUAL MEETING. 


The annual meeting of the society for Electrical 
Development, held at its offices in the Engineering 
Societies Building, New York City, May 13, brough 
to light the interesting fact that notwithstanding the 
handicap of the war, the society has accomplished a 
tremendous amount of development work. The main 
feature of the report was the review of the work done 
and an outline of the greater activities which the pro- 
posed expansion of the society will permit. J. Robert 
Crouse, vice-president of the society, presided at the 
meeting. 

Members of the Board of Directors were elected 
as follows: Representing manufacturers, W. D. Steel. 
four years; representing jobbers, E. C. Graham, four 
years; representing contractors, James R. Strong. 
four years, Fred B. Adam, two years; director at 
large, Charles W. Price, president, ELECTRICAL REVIEW 
Publishing Co., two years. 

An extensive summary of Mr. Wakeman’s report 
which was presented at this meeting will appear in an 
early issue. 

Speaking of the “Electrify Your Home” campaign. 
recently conducted by the society, R. B. Woolley. of 
the society's staff, stated that the cities where the 
campaign was conducted on a co-operative basis 
showed the largest results ever obtained. Chicago. 
Cleveland, Brooklyn, and other cities, were men- 
tioned where the results in actual house-wiring con- 
tracts closed have broken all records. Mr. Woolley 
also spoke of favorable replies received from 300 
newspapers to an inquiry whether they were interested 
in national campaigns such as the society conducts. 
Only two newspapers went on record as expressing 
unfavorable opinions. 

James H. McGraw moved a resolution of apprec- 
ation of the work of Mr. Wakeman and the staff based 
on the fundamental purpose to advertise the electrical 
industry to the public. This was passed. J. Robert 
Crouse claimed that the support given by the industry 
to the work of the society is altogether too smal. 
Starting originally to get $200,000 annually, it was 
figured that this was the minimum on which the soci- 
ety could be conducted. Mr. Crouse said that he per- 
sonally never had any idea but that the amount would 
grow gradually. He believed that $400,000 or S500.cv0 
would be required to give adequate support to the 
work. He declared that the work done so far had 
produced excellent results and that it was absoluteiv 
logical that the industry, would express itself as a unt 
in favor of the society and a)still broader, bigger con- 
tinuance of its activities. 
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Operating Practice 
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Cooling of Turbine Blading — Plugging Up Cable Ducts— 
Cable Truck Serves Many Purposes—Stopping Infiltration  . 


COOLING THE BLADING OF TURBINE 
FLOATING ON THE LINE. 


San Diego Consolidated Gas & Electric Company’s Prac- 
tice at Stand-by Station. 


When steam turbines are “floated” on the line, in 
readiness to pick up load on short notice, it is, of 
course, necessary to pass sufficient steam through the 
machine to permit of keeping the temperature of the 
blading from attaining too high temperatures. It is 
important that sufficient steam be admitted to keep the 
blading cool; on the other hand. it is likewise desirable 
that no more steam than is actually necessary is used. 
Sometimes a sufficient quantity of steam leaks through 
the controlling valves and packing to keep the tem- 
perature below the maximum considered desirable. In 
other cases steam must be admitted through special 
inlets, as by-passing the controlling valves. 

The San Diego Consolidated Gas & Electric Co. in 
their stand-by station at San Diego have installed 
Bristol recording thermometers on each turbine so 
that these instruments record the temperature attained 
in the last diaphragm. In those units where leakage 
of steam through the controlling valves and packing 
does not suffice to keep the blading cool, a small pipe 
has been installed. For the 4000-kw. turbines a 14-Iin. 
dia. pipe was tried but this proved too small to keep 
the blading temperatures down to the required value 
of 250° F. and the admission of steam at intervals by 
manipulation of the valves has been resorted to. The 
recording thermometers indicate when the necessity 
for doing this arises. 

It is intended to increase the size of pipe so that 
the blading of the machines will remain cool with 
floating for indefinite lengths of time. According to 
L. M. Klauber, superintendent of construction of the 
company, it is a desirable practice to allow a small 
leakage of steam through the blading of turbines in 
stand-by stations, as doing this enables a machine to be 
started up on short notice without introducing dangers 
due to unequal expansion that may otherwise occur. 


ADVANTAGES AND DISADVANTAGES OF 
THE PLUGGED CABLE DUCT. 


Some Questions on Ventilation, Flooding, Etc. 


By B. M. SMITH. 


Of problems regarding underground distribution 
matters pertaining to increasing reliability, reducing 
breakdowns, increasing summer current-carrying 
capacity, etc., have received much attention before and 
more especially during the war. It is desirable and 
probable that underground construction and engineer- 
ing will continue to receive attention from the best 
talent available among operating companies because 
the cost of this work and the investment involved are 
so high. 


a cable breaksidown in ‘one of them. 


As so often happens, some small and apparently 
unimportant practice, done without giving the matter 
much consideration, may play a part that turns a fail- 
ure into a success, or vice versa. In underground 
transmission of electrical energy there is one little 
matter that has to do with the current-carrying 
capacity of the cables, with manhole fires, with venti- 
lation and with flooding. Yet this matter has received 
practically no attention from the technical press and 
the writer does not recall having heard it discussed 
before any of the engineering meetings of societies or 
those held by company departments. This matter 
deals with whether the vacant ducts of underground 
cable lines should be left vacant or whether they 
should be plugged up until required for cable. 

Why might it be desirable to plug up vacant ducts? 
What are the objections to plugging them up if there 
are any objections? These are the questions that the 
underground foreman wants to know, and for this 
reason a brief statement as to the pros and cons of 
the case may be of use and may help to bring out 
some discussion of what is the general practice among 
the larger companies. 


REASONS FOR PLUGGING VACANT DUCTS. 


If a duct line is built and some of the ducts remain 
without cables being pulled into them, silt and seepage 
is prone to flow from manhole to manhole, according 
to the grade. With changeable climatic conditions, 
this silt will probably dry up, leaving the duct or 
ducts not containing cables filled and choked instead 
of vacant. This choking of vacant ducts causes many 
troubles and delays in pulling in cable. 

Vacant ducts offer a free channel for the flow of 
water from manhole to manhole. While the vacant 
duct may result in several manholes being flooded 
instead of one, they may also enable several manholes 
to contain a small amount of water instead of one or 
two to be filled. It depends upon circumstance, as 
regards water, therefore, whether it 1s advisable to 
plug or allow to remain open, vacant ducts. 

Manhole fires are not uncommon. A cable breaks 
down and a fire once started is often able to persist 
for a long time. Paper insulation, well impregnated, 
burns rapidly and this may be possible and may even 
be encouraged when gas from leaky gas mains is 
present. The plugged vacant duct prevents gas from 
traveling from manhole to manhole, tending to isolate 
gas explosions and manhole fires. In this same con- 
nection it can be stated that a manhole fire cannot 
exist for any length of time when there is no air to 
support combustion. One, in fact the chief, source of 
air to support fires in manholes is through vacant 
ducts. Many tenacious fires in manholes have been 
traced to a leakage of gas from adjacent manholes, 
the gas reaching the location where the arc from a 
cable breakdown started a fire. Vacant and unplugged 
cable ducts are responsible for manhole covers being 
blown off a number of manholes simultaneously, when 
Every city like 
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Chicago, New York, etc., has had experiences where 
anywhere from a few to twenty manhole covers have 
been blown up in the air within a few minutes of 
each other. , 

Manhole fires while not common when the number 
of manholes in existence, do occur. But they occur 
so infrequently that special precautions against them 
may not appear universally justified. However, there 
is an argument against plugging the vacant duct that 
applies to practically every underground system. That 
is the argument of ventilation. The vacant and open 
ducts act as channels through which air circulates, 
following the same laws that govern the escape of 
gases from a boiler room through a stack, namely, that 
the greater the temperature difference the greater the 
draft and circulation of air. If vacant cable ducts are 
plugged up. cables will run hotter than otherwise, 
although of course the duct line may have been de- 
signed for all ducts, have cable pulled in and loaded 
simultaneously. 

A ùumber of companies, as pointed out in pre- 
vious issues of the ELECTRICAL Review, use mechan- 
ical blowers to force air through cable ducts to increase 
their current-carrying capacity during the summer. 
Other companies circulate water during the hot weeks. 
These things could not be done were vacant ducts 
plugged up and the ducts containing cable closed 
up also. | 

In brief, the reasons for plugging up ducts not 
carrying cables are to prevent dirt and silt from plug- 
ging them up, to prevent the passage of gas and ex- 
plosive mixtures along the duct line from manhole to 
manhole, prevent air from supporting a manhole fire 
should one start and reduce flooding locally. The rea- 
sons advanced against plugging up vacant ducts and 
the spaces around ducts containing cable are that to do 
so lowers the rate at which heat can be dissipated, 
since air is a magnificent insulator and it is stagnant 
when each end of a duct is plugged, and the benefit 
of whatever water happens to trickle along a duct is 
not utilized. The decision must be made after con- 
sidering the likelihood of fires and explosions, which 
depends upon the density of the pipes in the street, 
etc., and the design of cable duct. Obviously, a duct 
built two wide and six or more high will not benefit 
from having a few open vacant ducts to the same 
extent that will a duct line built six wide and six high 
because of the difference in temperature gradient. 

There are many ways of plugging a vacant duct 
or duct containing a cable. Some men plaster up the 
duct with mud, a practice more commonly used for a 
duct containing a cable. Some men use rags, which 
are stuffed into the duct. Two pieces of wood are 
employed. cut circular, the one side to fit the duct, the 
other to fit the cable sheath snugly to plug a duct 
where a duct contains a cable. but in one piece where 
the duct is vacant. Sometimes a piece of a rag is 
placed between the plug and the duct to make a 
snug fit. 


CABLE-PULLING TRUCK SERVES MANY 
PURPOSES. 


Interesting Arrangements Used by Detroit Edison 


Company. 


The Detroit Edison Co. is using a 5-ton truck 
equipped for pulling cable into underground conduits. 
This truck is intended for use in installing cable in the 
suburban villages and cities which are out of the 
mileage range of the electric operated trucks now in 
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use. For this teason the truck 1s equipped with a 
stormproof top capable of housing ten or twelve men, 
making it suitable for long trips under adverse weather 
conditions. 

In ordinary work the reels of cable are delivered 
on the job by the Stores Department, but for emer- 
gency trouble jobs in suburban towns it was decided 
to provide room to carry two reels of cable on the 
truck platform, in addition to providing a suitable 
protection for the men, and for. this. reason all tool 
boxes are installed under the platform and seats. Each 
cable reel is mounted upon a pair of wheels for rapid 
manoeuvering. 

A Bay City power winch direct-connected to the 
transmission of the truck furnishes the power for 
pulling the cable, loading, etc. The winch is so located 
that it can also be used to pull the truck out of mud 
holes in case it becomes necessary to make trips under 
bad road conditions. The top is made so it can be 
easily removed to permit the truck being shipped by 
railroad or boat if necessary. 

All the compartments for tools, push rods, cable 
grips, ropes, jacks, etc., are provided with locks. These 
compartments occupy space which ordinarily is of no 
use on the standard truck chassis. 


EFFECT OF AIR INFILTRATION UPON 
FURNACE PERFORMANCE. 


The importance of maintaining a high percentage 
of CO, by correct firing, correct air supply and reduc- 
ing air infiltration to a minimum have been so widely 
discussed as to need little further mention. That air 
infiltration, which means air drawn into the furnace 
chamber and the passes of the boiler through cracks 
in the brickwork, crevices between iron work and 
brick and open doors, etc., is a powerful factor in 
lowering furnace temperatures and wasting coal, 1s 
understood. On the other hand, this much-discussed 
subject of air infiltration loses some of its meaning 
through frequent discussion, and engineers are apt to 
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Effect of Coating Furnace Setting with Vuican-CLastite 
Compound. 


forget, or not realize how objectionable it really is. 
The accompanying diagram shows the results of 2 
test made recently upon a boiler where air infiltration 
was occuring. This diagram shows the draft and 
carbon dioxide:obtained \by) ‘the same fireman and 


May 24, 1919. 


grade of coal with the brickwork before and after 
painting with special compound for sealing tip cracks 
and crevices. 

This curve shows that the CO, was increased from 
an average of 9.6 to 12.7%, an increase of 3.1%, repre- 
senting a reduction of the preventable waste from 6.4 
to 2.2%. This is equivalent to a fuel saving of 4.2%. 

There are so many variables in boiler-room opera- 
tion, that it is at best difficult to maintain uniform re- 
sults. The size of coal, the rate of firing, degree of 
moisture, condition of heating surfaces inside and out- 
side all combine to affect combustion efficiencies and 
boiler economy. But there is little excuse for not 
taking those precautions that are more or less perma- 
nent in result. Painting furnace settings so as to 
prevent air infiltration, covering steam pipes with heat- 
insulating materials, and treating the boiler feed-water. 
these are some of the things that can be done toward 
making boiler-room operation efficient. 


PRACTICAL EXPERIENCE WITH HIGH- 
VOLTAGE INSULATORS. 


Discussion of N. E. L. A. Report by California Operating 
Engineers. | 


The practices of seven large companies operating 
transmission lines on the Pacific Coast were described 
in the May 10 issue of the ELecrricaAL Review. The 
report of the insulator committee at the N. E. L. A. 
convention brought out some pertinent information as 
to operating experiences among some of the most 
prominent men connected with long-distance transmis- 
sion on the Pacific Coast. 

C. O. Poole of the Southern Sierras Power Co. 
stated that it was his pinion that the daily and annual 
cycle of temperature changes were responsible for a 
large part of those insulator failures not directly 
caused by outside physical reasons. His experience 
has been that out of some 10,000 to 15,000 insulators 
that 98% ot the failures occurred between the end of 
the pin and cap and that this was due to the expansion 
of the pin. He noted a particular batch of insulators 
manufactured in 1904 which had been given years of 
service at 35,000 volts and then placed in operation on 
a 55,000-volt line in a very hot climate. During the 
last five years there has been but one failure in this 
batch of pin-type insulators. 

J. P. Jollyman, Pacific Gas & Electric Co., stated 
that in his opinion much better results would be ob- 
tained by a higher factor of safety in line insulators 
by the use of additional units, since the cost of the 
insulators themselves was a small part of that of a 
steel tower transmission line. He mentioned his expe- 
rience with insulators made in 1912 and that he had 
experienced no failures on 100-kv. lines and but very 
few on 6o-kv. lines. On pin-type insulators the per- 
centage of faulty insulators during a 12-year period 
was given as 5%. These insulators were of 4-part 
construction. These failures or faults were not dis- 
covered in any one particular part of the insulators but 
were cistributed. He advocated the use of less severe 
tests on old insulators as they have shown that they 
are capable of insulating a line. hence should not be 
broken by testing at extreme voltages. 

R. S. Masson, Arizona Power Co., referring to 
the Hewlett type of insulators, gave it as his opinion 
that one reason why he had experienced such satis- 
factory results with them was that there was a less 
mass of metal between discs and as a consequence the 
units nearest the line did not have to do all the work. 
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J. A. Lighthipe, Southern California Edison Co., 
stated that he had made some‘experiments on the 
liewlett insulators on a short stretch of 60-kv. line and 
that there had been no failures in these insulators dur- 
ing the 6 years of the test. R. S. McClelland, Elec- 
tric Bond & Share Co., New York, stated that the 
Colorado Power Co. has made extensive use of the 
Hewlett insulators and that since 1906 they have been 
almost entirely free from failures. - 

J. E. Woodbridge, Sierra & San Francisco Power 
Co., stated that there was one need of good insulators 
not ordinarily noted and that was that in many cases 
it was practically impossible to take a line out of 
service for the purpose of making any tests on the 
insulators due to the nature of the load. He indicated 
that more money might be spent to obtain insulators 
which could be guaranteed as being better in order to 
avoid the construction of additional lines. C. P. Os- 
borne, Portland Railway, Light & Power Co., stated 
that his company made annual tests with the megger.. 
on all transmission line insulators and required them 
to pass a 200-megohm test. 


STATION CONTROL WIRING AT 
ROCHESTER. 


Wiring Refinements Followed by Rochester Railway & 
Light Company. 


In its recent work the Rochester Railway & Light 
Co. is following some meritorious practices in install- 
ing the control wiring from the switchboards to the 
apparatus by which, among other things, any of the 
large number of wires can be readily picked up with- 
out it being necessary to handle a large number of 
wires not wanted. 

The switchboard supports consist of 3 by 11⁄-in. 

channel irons, which support the panels by iron cast- . 
ings with a space of about 3 in. between. Cross pieces 
are fastened across the open side of the channel, flush 
with the edges to which covers of sheet iron or steel 
about 3 by 1/16 in. are screwed. All control wires 
are carried in these channel iron frames. To pick up 
any wire, all that it is necessary to do is to remove 
the channel-iron cover and the required wire can be 
picked up after perhaps pushing to one side adjacent 
wires. 
The company finds 3-in. channels have somewhat 
larger capacity for wires than 1!4-in. conduit. In 
fact, the 3-in. channels hold about 4o No. 12 wires 
without undue crowding. A still further advantage 
of channel iron is that if additional space for carrying 
wires is required, another similar channel may be 
placed face to face with the one already installed and 
hy replacing the sheet-iron cover, double the capacity. 
A still further advantage of this type of support is 
that outlets may be easily made at any location after 
installation. Moreover, conduit cutting and threading 
are obviated and the possibility of outlets being in the 
wrong place or too few in number does not enter the 
problem as it does when using pipe supports. It has 
been found that the use of channel-iron supports cost 
about $80 per panel less than when conduit is used. 

e The control wiring consists of No. 12 wire, var- 
nished cambric insulated and covered with an outer 
braid of cotton painted with gray fireproof insulating 
paint. No joints or splices are made anywhere except 
where the wires come in the channel supports where 
the splices are readily visible and accessible. As 
nearly all wiring troubles-develop at the joints. this 
practice is a worthy; one. 
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Handy Tools for Electrical Men—Massachusetts Contrac- 
tors’ New Code of Practice — Big Theater Job Started 


HANDY TOOLS FOR ELECTRICIANS AND 
MAINTENANCE MEN. 


Methods of Construction and Application of Several 
Handy Home-Made Wiring Devices. 


By James A. PERRY. 
(Copyright. <All rights reserved by the author.) 

This is the second of a series of four articles describing 
the uses and construction of a number of handy tools for use 
by electricians. Although some of these descriptions have 
afpeared in previous issues of the FELecTRICAL REVIEW and 
other journals, they are compiled in this series with others in 
a very convenient form which adds greatly to their value and 
for reference purposes. The first of these articles describing 
several practical devices for the plant electrician appeared in 
our issue of May 17. 


A useful little kit for carrying around small tools 
and fittings, such as cleats, bushings, rosettes, locknuts 
and washers, can be made from a 100-lb. nail keg, as 
shown in Fig. 6. The keg is sawed in two at the mid- 
dle, except that one stave, in which notches are cut for 
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Fig. 6.—Carrier for Miscellaneous Supplies. 
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a handle, is allowed to extend. Some wiremen use 
half a dozen or so of these carriers on every big job, 
using each one for some different class of material. 

A wireman should never erect wire in an open- 
work installation until all of the kinks or bends have 
been taken out of it. These bends can, of course, be 
eliminated if sufficient tension is put on the wire after 
it is up, but it is much easier and cheaper to straighten 
the wire before it is placed in the cleats. One good 
method of straightening wire is shown in Fig. 7. One 
end of the wire. is attached to a nail driven in some 
stationary substantial object. A knob is run over the 
wire and then held at an angle and drawn the entire 
length of the conductor as indicated in the illustration. 
It is necessarv to maintain some tension on the wire 
while the knob is being drawn along it. This method 
is best used for No. 14 or.No. 12 wires and may not 
be successful with larger ones. 

There is probably no tool that an electrical worker 
uses more frequently than he does his pocket knife. 


If he has its blades ground as shown in Fig. 8, a great 
deal of time and worry will be saved. One of the 
smaller blades can be ground on an emery wheel. as 
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Fig. 7.—Straightening Wire with a Knob. 


shown at a. The end is formed to a screw-driver 
point of suitable size for aa and rosette work. 
Near the bolster a notch is cut in the blade. With 
this notch, fixture wire can be “skinned” very rapidly 
and without breaking it, after the wireman has had a 
little practice. In use, the end of the wire is placed in 
the notch and the knife pulled along the wire. The 
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Fig. 8—Methods of Grinding Knife Blades. 


The large knife-blade that is used almost exclu- 
sively for “skinning” wire can be ground, as shown at 
B. As all wiremen know, it is impossible to keep a 
blade sharp if it is used for scraping insulation, and 
also for cutting it off. With the grinding suggested. 
the lower edge can bé kept, quite sharp and used only 
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for cutting the covering, while the concave ground 
upper surface, which provides two edges, is used for 
scraping or brightening the wire, after the insulation 
has been removed. These concave edges are formed 
by cutting a groove along the top of the blade with an 
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Figs. 9, 10 and 11.—Tool for Skinning Lamp Cord—Application 
of Slotted Hammer Handie—Dimensions of Slot. 


emery wheel. The edge of an electrician’s knife will 
usually ultimately assume a curved contour instead of 
the straight edge shown in Fig. 8, B, due to constant 
sharpening. It will be found that if the knife blade 
that 1s used for cutting insulation is ground out round- 
ing as soon as the knife is obtained, it will tend to 
prevent the blade from slipping off the wire. 

A little tool, very useful for “skinning” lamp cord, 
can be made as shown in Fig. 9. In use, the lamp 
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Fig. 12.—Device for Tightening Wire. 


cord is held between the two edges, twisted around 
therein to cut the insulation around its entire circum- 
ference and then the tool is pulled. The insulation— 
both the braid and the rubber—will come with it, and 
the strands will not be broken if the wireman uses just 
the right amount of pressure on the tool. It can be 
formed from a strip of steel or iron plate. The edges 
can be made sharp with a file. 

No. 12 and 14 wire, in cleat work, can be tightened 
very nicely by the device shown in Figs. 10 and II. 
A slot, % in. deep and 1⁄4 in. wide, is cut in the end of 
the hammer handle, at right angles to the head. The 
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slot being cut, the handle is used as shown in Fig. 10. 
All wires should be straightened as suggested in a pre- 
ceding paragraph. After they are partially erected the 
sag in them can be pulled out with the hammer handle. 

The operation of tightening is as follows: The 
conductor is fastened by clamping in one of the cleats 
at the far end of the run. Then at the near end of the 
run a cleat is installed and the wire placed in it. The 
screws are set up only far enough so as to bind the 
wire after it is pulled through and to prevent it from 
slipping back. Then the end of the wire is inserted in 
the slot of the handle and the hammer is turned toward 
the center of the cleat. The slack being drawn out, 
the cleat can be fastened with a screw-driver. After 
the wire has been drawn taut, intermediate cleats can 
be installed. It will be noted that this procedure elim- 
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Fig. 13.—Application of Wire Tightening Device. 


inates the necessity of lining up the intermediate cleats 
by measurement. 

Where wires heavier than No. 12 or No. 14 are 
being installed in cleats, a tightening device, arranged 
somewhat as shown in Figs. 12 and 13, will be useful. 
Aside from the fact that it is a time saver, this ar- 
rangement has the advantage that the conductors can 
be pulled very taut without the damage to insulation 
which usually occurs when an endeavor is made to 
tighten conductors with pliers. The device comprises 
(Fig. 12) a 2 by 4-in. lever, about 4 ft. long, with a 
slot cut in its end. Adjacent to and parallel with the 
slot a block, possibly 5 in. long and 2 in. square, 1s 
fastened with flat-head wood screws. A cleat is 
screwed to this block as shown. This cleat may be 
either of porcelain, similar to those being used on the 
job, or preferably it can be cut out of wood (maple) 
or hard fiber. The wire hole in the cleat should he 
directly over the end of the slot. 

In using the lever, its upper end is placed against 
a beam or some other member of the building that can 
be used as a fulcrum. and the conductor is firmly 
clamped in the cleat. Pressure on the lever tightens 
the conductor. If the conductor cannot be drawn suf- 
ficiently tight with the lever in its first position on the 
beam which forms the fulcrum, the upper end of the 
fulcrum can be blocked out from the beam, whereby 
ample leverage can be provided. 

(Todbe’ continued.) 
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NEW CODE OF PRACTICE ADOPTED BY 
MASSACHUSETTS CONTRACTORS. 


Boston District Code Contains Several New Provisions— 
Chicago Estimators’ Overhead Curve Adopted. 


The Boston district of the Massachusetts State 
Association of Electrical Contractors and Dealers held 
a meeting on May 15 at the Boston City Club. At this 
meeting several important committee reports were pre- 
sented including the report of the Committee on the 
Building Trades Employers Association Electic 
Section and the Committee on Relationship with 
Engineers. 

Attached to the announcements of this meeting was 
the new code of practice recommended by the Boston 
district to its members. This code, while substantially 
the same as that recommended by the National Asso- 
ciation of Electrical Contractors and Dealers, differs 
radically from it in several of its provisions, namely, 
the first. second and fourth. Paragraph 12 has also 
been expanded to provide that the percentage of over- 
head expense to be charged shall be determined froma 
table which is added to the code. The percentages 
shown in this table are the same as those drawn up 
by the Chicago Electrical Estimators Association 
which appeared in a previous issue of the ELECTRICAL. 
Review. The new code of practice is as follows. 


A Cope or Practice For Exvectrrical Contractors RECOM- 
MENDED BY THE Boston District OF THE MASSACHUSETTS 
STATE ASSOCIATION OF ELECTRICAL CONTRACTORS 
AND DEALERS. 


1.—That the electrical contract be a separate and distinct 
contract with the architect, engineer or owner and not a sub- 
contract under a general contractor. 

2 —That. in the interest of service to the owner, provision 
be made in the contract permitting the electrical contractor 
to receive payment for all material required for the job 
which is delivered on the site of the work. 

3.—Each contract shall provide for the prompt payment 
and require final inspection and payment in full within 30 
days of the completion of the work covered by said contract, 
regardless of the final settlement for the building as a whole 
or for the work of any other trade. 

4.—To insure unit responsibility for the entire electrical 
work that everything pertaining to the electrical equipment 
be included in the electrical contract, such as motors, com- 
pensators, generators, main switchboard, lighting fixtures and 
such other apparatus as may be contemplated for the com- 
plete equipment. 

5—The standard form of contract of the American 
Institute of Architects is to be the basis used for all bids 
unless otherwise mutually agreed upon. 

6.—The contractor shall not be responsible for loss due 
to anv delay in the execution of the contract when such delay 
is in no way the fault of said contractor. The time lost by 
reason of strikes, lockouts, fire, washouts, delays by trans- 
portation companies or any other cause over which the con- 
tractor has no control will be added to the time of completion 
of the work by the contract. 

7.—The contractor does not estimate on or include any 
charges for cleaning, removal of rubbish, patching or repair- 
ing of plaster, brick or terra cotta work, breaking of glass, 
office or telephone service. water, light, heat, fire insurance, 
use of general gangway, scaffolding, use of hoisting facilities, 
stenographer, watchman, erection of temporary structures, 
enclosures or stairs, or any other similar charge, unless 
mutually agreed upon in advance. ’ 

8.—The contractor shall not be required to cut any work 
except his own and shall not be required to cut, alter or 
remove his own work if due to any cause for which he is 
not responsible. 

9 —If the regular and normal charges of the work is held 
up due to extras or changes or any other causes over which 
the contractor has no control, an interference or interruption 
charge shall be made, depending on the extent of the inter- 
ference or interruption. 

10.—A fair price will be charged for drafting or engi- 
neering services when the contractor is called upon to render 
such services. 

11.—The contractor shall not include temporary work in 
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his estimate unless the quantities are distinctly stated. In no 
case should it be included in an estimate maintenance or cost 
of current except on a percentage basis. 

12—“Cost” shall be understood to mean cost of material 
and labor and the administrative or overhead expense of the 
contractor, and shall be determined as follows: 

The overhead expense depends upon the amount of the 
work and is to be computed as follows: 
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percentage of overhead. 


LARGE THEATER NOW BEING BUILT IN 
CHICAGO. | 


Many Novel Electrical Features Being Developed by 
Hub Electric Co. for This Installation. 


The construction of one of the largest moving- 
picture theaters in the country has just been started at 
the corner of 63rd street and Union avenue, Chicago. 
It will have a seating capacity of 4000 people and is 
expected to be completed about Nov. 1. The contract 
for the entire electrical installation, including fixtures. 
motors and wiring, amounting to about $30,000, has 


been awarded to the Hub Electric Co.. 1819 Carroll 


avenue, Chicago. The connected load when completed 
will be about 80 kw. in lighting and 100 hp. in power. 

This installation when finished will be one of the 
most complete and modern of any theater erected thus 
far. The interior lighting system which has been de- 
signed for this installation will consist of concealed. 
changeable-color units controlled by motor-driven dim- 
mers which will be operated from a remote switch- 
board. This system, which is already practically 
perfected, gives a very striking and beautiful effect. 
In addition many other novel and interesting features 
are being developed for use in this theater among 
which is an elaborate system for ventilating and cool- 
ing and washing the air. - 


PENNSYLVANIA STATE ASSOCIATION 
HOLDS QUARTERLY MEETING. 


The Pennsylvania State Association of Flectrical 
Contractors and Dealers held its quarterly meeting 
May 14 at the Hotel Allen, Allentown, Pa. This 
meeting was open to all branches of the electrical 
industry and was featured by interesting addresses on 
cost accounting, electrical merchandising, proposed 
legislation and other-—important, subjects. and con- 
cluded with,an-electrical andustrv dinner. 
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New Appliances 
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Conduit Thread-Protecting Device—Unique Electric Tem- 
pering Furnace—Duplex Lighting Unit—Brass Connector 


New Gyrovise Thread Protector 
for Conduit or Pipe. 


A new device intended to protect 
the threaded ends of pipe has been 
developed by the Gyrovise Co. of 
Cleveland, Ohio. It is called the 
Gyrovise thread protector and con- 
sists of a steel tube with a reinforced 
fange and a few threads at one end, 
the balance of the tube being free 
to slide over the threaded pipe. It 
can be furnished for all pipe-tubing 
or casing from % to 10 in. in diam- 
eter in a considerable variety of thread 
pitches. 


New Protector for Threaded Ends of 
Conduit. 


Although this device is very light 
in weight, the 2-in. size weighing 6 
to the pound, it possesses the required 
strength to protect the thread. As 
the free end of the protector slides 
over the threaded pipe and holds the 
device in exact alinement, the possi- 
bility of cutting the pipe thread 1s 
greatly reduced. It may be attached 
to the pipe very quickly and it is 
claimed that it may be made tight 
enough with the hand to require a 
wrench or hammer to remove, which 
assures against its working off when 
the pipe is being handled. The 
flanged end on which is stenciled the 
size and pitch also protects the end 
of the pipe from damage. 


Electric Tool-Tempering Furnace 
Using Fused Salts. 


An electric tool-tempering furnace 
which uses the barium chloride and salt 
principle is proving highly successful in 
the South Philadelphta Works of the 
Westinghouse Electric & Manufactur- 
ing Co. The chief advantages of this 
type of furnace over those using gas, 
coke, oil or wood are constancy and 
ease of control of heat, cleanliness, 
equal heating of each particle of the 
specific part of the tool to be tempered, 
low cost of operation and excellence of 
the finished work. 

The furnace is of simple construction. 
The outer shell is a cast-iron cylinder 
about 3 ft. high and 3% ft. in diameter, 
which is packed with firebrick and occa- 
sionally a layer of asbestos. The cir- 
cular reservoir in the center, which 
forms the operating part of the fur- 
nace, 1s 12 in. in diameter and l4 in. 
deep. 


The heat is supplied by two pairs of 
electrodes, built in on opposite sides of 
the walls of the reservoir. The elec- 


trodes operate on a 16 to 30-volt alter- 


nating-current circuit which 1s con- 


trolled by a switchboard and transform- 
er. Carbon sticks are first placed be- 
tween the electrodes in the reservoir to 
lete the circuit. 
The pane is started on the 30-volt 
circuit. Salt is fed into the reservoir 
and when it is melted it acts as a con- 
ductor and completes the circuit. The 
carbon sticks are then taken out. A 
mixture of barium chloride and salt is 
then fed into the reservoir, the final 
proportion being about 60% barium 
chloride. o 
When the temperature of the liquid 
reaches 1425° F., the voltage is lowered. 
The current regulation at the switch- 
board gives a quick and easy method 
of control so that the temperature of 
the liquid can be held at any predeter- 
mined degree of heat required for each 


specific tool. ; 

The liquid, by being kept at one tem- 
perature, heats the tool uniformly from 
surface to center and eliminates soft 
spots in the finished tool, which is sel- 
dom possible when a tool is exposed to 
a direct or indirect flame. , 

The furnace throws off very little 
heat so that it meets with the approval 
of the workmen. This also means hig 
efficiency since substantially all the elec- 
trical energy supplied goes into the bath 
and very little is wasted externally. 


Livingston Economy Light for 
Interior Lighting. 


An interior lighting unit with several 
unique features has been placed on the 
market by J. Livingston & Co., Inc., 
Grand Central Terminal, New York 
City. Additional facts about this unit 
have been brought to our attention, sup- 
plementing those we described in a re- 
cent issue. This unit is known by the 
trade name “Livingston Economy 
Light,” to emphasize that its use iS 
economical both of money and of eye- 
sight. 

The upper of the reflectors is made of 
porcelain-enameled steel and the lower 
howl is of an opal glass known as 
Celestialite. This diffuses the light that 
passes downward through it and also 
reflects part of the light to the outer 
surface of the large reflector. The 
major portion of the light is reflected 
upward by the large reflector toward 
the ceiling. Thus the unit gives three 
kinds of light distribution, two which 
are indirect and one direct. 

This lighting unit has a pleasing out- 
line. It is easily cleaned. and is fur- 
nished, either plain or decorated, for 
Mazda C lamps ranging from 75 to 500- 
watt sizes. Its design has been worked 
out to practically eliminate glare and at 
the same time to give a high efficiency,of 


illumination. It can be used in a vari- 
ety of interiors, the size and decoration 
being selected to suit the individual re- 
quirements. 

This unit is licensed under the Du- 
plexalite Corporation patents. 


Sherman Brass Set-Screw Con- 
nectors. 


The ordinary tubular connectors 
with set screws for clamping the wire 
or cable have been in use by elec- 
trical men for over a score of years 
and it seemed had reached perfection 
long ago. Quite recently, however, a 
brass-goods manufacturing company 
determined to add a line of these con- 


Fig. 1.—Connector With Continuous Bore 
for No. 0 Solid or Stranded Cable. 


nectors to its products and before 
doing so undertook a study to see 
what improvements could be made in 
their construction without adding ma- 
terially to their price. 

As a result two types of connectors 
were developed. Fig. 1 shows one of 
the connectors with a continuous bore 
clear through and two set screws. 
These are suitable for either solid or 
stranded wire and cable from No. 12 
to No. 0000 size. Fig. 2 shows one ot 
the larger four-screw connectors with 
a dividing wall in the middle of the 
bore, making a separate receptacle for 


stranded cable at each end. These 
are made for No. 14 to No. 0000 
stranded wires and cables. In each 


case the smaller sizes have two and 
the larger ones four set screws. All 
connectors are made from solid brass 
rod, accurately machined to size. The 
set screws are heavily galvanized and 
hence substantially rustproof. The 


Fig. 2—Connector With Dividing Wall 
for No. 0000 Stranded Cabie. 


connectors can therefore be kept in 
stock by the dealer for a long time 
without deteriorating and the pur- 
chaser can use them over and over 
again after removing from any tem- 
porary work. 

Each and every connector has its 
number stamped on its side to facili- 
tate reordering without looking up 
the catalog number. These. connect- 
ors are made by the H. B. Sherman 
Mantfacturing ~ Co. Battle Creek, 
Mich. 
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Manufacturing Facilities of Crystal Washing Machine— 
Wheeler, Mechlin & Rhea Organize—Exhibits— Catalogs 


Bittman & Battee, Inc., manufac- 
turers’ agent, 84 Second street, San 
Francisco, will represent the Hazard 
Manufacturing Co. of Wilkes Barre, 
Pa., manufacturer of steel and wire 
rope, electric wires and cables, etc. 


Chicago Pneumatic Tool Co., 52 
Vanderbilt avenue, New York, has 
completed negotiations for the pur- 
chase of property at 6-8 East 44th 
street, and is understood to be -plan- 
ning for the erection of a new two- 
story building on the site for its ex- 
clusive occupancy. 


Templeton, Kenly Exhibit.—At the 
convention of the National Electric 
Light Association, held during the 
past week, Templeton, Kenly & Co.. 
Ltd., Chicago, exhibited and demon- 
strated the No. 328 Simplex pole pull- 
ing and pole straightening’ jack. This 
jack was operated under actual work- 
ing conditions, where its many fea- 
tures and its great operating facili- 
ties as a practical, economical *and 
ethcient tool for pulling and straight- 
ening telephone, telegraph, electric 
light and power poles were demon- 
strated. 


Home Electric Appliance Co. has 
opened for business at 322 20th street. 
Rock Island, IIL, specializing in all 
kinds of electrical devices for the 
home, with daily free demonstrations. 


Trimble & Follick Electric Co, 
Bloomington, Ill., has been organized 
by Paul E. Follick and Roy F. Trim- 
ble. The new firm will be located at 
320 South Main street and will spe- 
cialize in farm lighting. Mr. Trim- 
ble, one of the organizers of the com- 
pany, has been head electrician for 
the Bloomington & Normal Railway 
& Lighting Co. for the past six years. 
Mr. Follick has recently been dis- 
charged from the aviation service of 
the army, where he served for 18 
months as an electrician. 


Brown Portable Conveying Ma- 
chinery Co., 10 South La Salle street, 
Chicago, has issued Bulletin No. 2, 
describing Brown portable conveyors 
and elevators. The bulletin, which ts 
illustrated and contains 48 pages, de- 
scribes the many applications of the 
conveyors to the transmission of 
freight. The conveyors are elec- 
trically operated and are adjustable 
to deliver packages to different ele- 
vations and to different points on a 
floor. By means of a worm gear, 
certain types of the conveyors are 
adaptable to stacking packages and 
parcels in horizontal rows, as well as 
in tiers. The different types of the 
conveyors are designed to accommo- 
date all kinds of freight, whether in 
barrels, boxes, sacks, rolls; whether 
in heavy or in light parcels; and 
whether the material in the parcels 
represents drygoods, nails, flour, su- 
yar, wire, cement or anything else. 


The conveyors, which eliminate in 
some instances 90 per cent of the 
man power used before their instal- 
lation, are adaptable to any situation 
in which freight is to be handled. 


Thomas A. Edison, Inc., West 
Orange, N. J., has recently inaugurat- 
ed classes for the study of the Eng- 
lish language for employes of foreign 
birth at its local plant. The studies 
are under direction of Chester E. 
Taylor, Americanization Secretary of 
the Y. M. C. A. at Orange, N. J. 
Classes are held every Tuesday and 
Thursday afternoon, and the company 
will make an allowance of half pay 
to all employes for time spent in the 
studies. 


Edison Electric Appliance Co., Inc., 
5660 West Taylor street, Chicago, is 
sending to the trade very attractive 
broadsides of the G. E. and Hot- 
point divisions. These describe in 
detail the plans of the company for 
national advertising of electric house- 
hold appliances and gather together 
in a condensed form, reproductions 
in colors of the 1919 Spring adver- 
tising of the three divisions, G. E., 
Hughes and Hotpoint. A broadside 
of the Hughes Division 1s devoted 
to the Hughes electric range and hot 
water heater, and contains advertise- 
ments which will appear in the Sat- 
urday Evening Post, Womaws Home 
Companion, American Magazine and 
other leading periodicals during May, 
June and July. It also illustrates a 
splendid line of electric ranges, de- 
signed to meet the needs of the large 
as well as the small consumer. 


Wheeler, Mechlin & Rhea, West 
Street building, New York City, have 
organized to furnish service to for- 
eign and domestic clients purchasing 
machinery and engineering materials 
in the United States. This concern 
has made an extensive study of the 
markets of the United States and is 
enabled to procure for its clients the 
best American products. A partial 
list of products which the organiza- 
tion is prepared to purchase follows: 
General construction materials and 
plant; steam and electric railway ma- 
terials, equipment and supplies; elec- 
tric light and power apparatus and 
supplies; shop and factory equipment: 
harbor, wharf dredging and freight 
handling equipment; highway, street, 
sanitation and water supply plant and 
materials; mining and smelting plant 
equipment. The firm also arranges 
co-ordinated production programs for 
shipments from one or several manu- 
facturing plants, follows production 
schedules at the factories by a fol- 
low-up system or correspondence and 
personal visits, and supervises inspec- 
tion, packing and shipments by rail 
and water. Earl Wheeler, a member 
of the firm, has been directon;,de- 


partment of electrical and mechan- 


ical engineering, engineer school, 
corps of engineers, United States 
Army; treasurer and general man- 


ager of the Electric Speedometer Co., 
Washington, D. C., and local manager 
of the General Electric Co., Wash- 
ington, D. C. Another member ot 
the firm is Frank Rhea, who has had 
an extensive experience in the rail- 
way engineering held both in railway 
work and manufacturing. A. O. 
Mechlin, associate member, as lieu- 
tenant commander, civil engineer 
corps, United States Navy, had 
charge of+*the construction of addi 
tions to the naval academy; the navy 
and munitions building, Washington, 
D. C. He was also in charge of the 
construction of shops, buildings, 
wharves, power plant, etc. He was 
formerly a member of the firm of 
Mechlin & Starr, architectural engi- 
neers, Washington, D. C. 


A. B. Elektriska Armaturfabriken, 
Tyringe, Sweden, one of the largest 
Swedish electrical manufacturing 
companies, is seeking a representa- 
tive in the United States to become 
sole distributor in this country for its 
line of electric lighting nxtures and 
lamps. These are made in copper, 
brass and iron, both plain and orna- 
mental. The company states it has 
exceptionally good facilities for man- 
ufacturing economically and is ready 
to compete actively for American 
trade on the basis of price as well as 
quality. 


The Cutler-Hammer Manufacturing 
Co., Milwaukee, Wis., has just pub- 
lished a new six-page envelope fold- 
er entitled “Melting Metal with Elec- 
trically Heated Pots.” This folder 
calls attention to the advantages ot 
electrically heated melting pots over 
gas and gasoline, on account of clean- 
liness, elimination of open dame, 
greater efficiency and ease of control. 
C-H electrically heated metal melt- 
ing pots are made to melt down and 
maintain at the proper temperature 
all soft materials, such as lead, ti. 
solder babbitt, etc. itec 
F., and are made in standard sizes up 
to 150 lb. metal capacity. Two types 
are described in this new tolder—the 
floor type being made in 10 and 25 Ib. 
sizes and the bench type in 50, It 
and 150-lb. capacity. Automatic tem- 
perature control equipment similar to 
that used on electric linotype pots b 
furnished at the option of the pur- 
chaser with either of these two types 
The automatic temperature control 
consists of a dynamic thermometer 
and the control panel. The bulb ot 
the thermometer is immersed in the 
metal and the coil is set to the tem- 
perature desired. The action of the 
equipment is stch that the metal $$ 
kept between.a minimum and a maxv- 
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imum temperature, the current being 
turned on only when the temperature 
of the metal drops to the minimum. 
Prices, dimensions and other descrip- 
tive matter are included. 


Leeds & Northrup Co., 4901 Sten- 
ton avenue, Philadelphia, Pa., has 
prepared for distribution catalog No. 
48 dealing with the measurement of 
conductivity of electrolytes. This 
publication is divided into four sec- 
tions, the first of which is devoted to 
a discussion of Precision measure- 
ment of electrolytic conductivity and 
the use of Precision equipment in 
this connection. Another section 
treats with electrolytic measurements 
in industrial work and the develop- 
ment of apparatus for the utilization 
of commercial frequency of 60 cycles. 
A third division has to do with stu- 
dents’ conductivity equipment and 
illustrates clearly the methods used 
in measurements of high precision. 
The remainder of the book consists 
of price lists on apparatus for meas- 
urements of precision, apparatus for 
commercial work and apparatus for 
students’ work. 


Exhibit of Johns-Manville Products. 
—QOne of the most attractive exhib- 
its held by manufacturers at the con- 
vention of the National Electric Light 
Association at Atlantic City was that 
of the H. W. Johns-Manville Co., 
New York City, displaying asbestos 
wood, a product of particular inter- 
est to the electrical field. The rear 
wall of the booth was covered in a 
very attractive manner by large pan- 
els of Johns-Manville Transite and 
Ebony asbestos woods. Exhibited 
on a long table or @unter, also fn- 
ished in asbestos wood, was an entire 
line of “Noark” approved renewable 
fuses and links, standard service 
boxes and fittings, subway boxes, 
meter devices, fiber underground con- 
duit and fittings, molded insulators 
and hard fiber sheets and tubes. etc. 
The special feature of this exhibit, 
which proved of wide interest, was 
an all-glass case showing asbestos in 
its various stages from raw mineral 
rock to finished product, indicative of 
the remarkable growth of the asbes- 
tos industry in recent years. Finished 
products of asbestos, such as pack- 
ings, pipe coverings, roofings and 


building materials were also displayed. 


The entire exhibit was one of un- 
usual interest and afforded electrical 
men an excellent opportunity to see 
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and study all of the products through 
which the Johns-Manville company 
serves the electrical field. 


Western Electric Organization 
Changes.—A number of changes in 
the organization of the Western Elec- 
tric Co. will take effect June 1. These 
changes in the government and sales 
departments of the company are as 
follows: J. M. Skinkle, formerly con- 
nected with the engineering depart- 
ment, has been appointed assistant 
manager of the government depart- 
ment with headquarters at New York. 
J. A. Pizzini, for a number of years 
sales manager at the New York office, 
has been appointed assistant man- 
ager of that office. W. J. Drury, un- 
til recently manager of the Cleve- 
land house of the company, will suc- 
ceed Mr. Pizzini as sales manager at 
New York. A. M. Collins, formerly 
sales manager of the Detroit office. 
succeeds Mr. Drury as manager of 
the Cleveland house. A. R. Maynard, 
until recently connected with the 
sales department in Chicago, has been 
appointed sales manager at Detroit, 
succeeding Mr. Collins. 


Crystal Washing Machine Secures 
New Manufacturing Quarters.—With 
its manufacturing facilities greatly in- 
creased and new machinery installed, 
the Crystal Washing Machine Co. of 
Detroit, 1s now building 1000 electric 
washing machines monthly. New 
manufacturing quarters have been se- 
cured by the company and its floor 
space now totals 35,000 sq. ft. The 
Crystal company builds all the parts 
of its machine with the exception of 
the electric motor and wringer. On 
the first floor of its main building are 
the shipping and metal departments. 
In the latter the sheets of Armco 
metal used in making the tanks and 
cylinders are formed and soldered. 
The tanks are then placed in the 
metal frames of the machines and 
elevated to the second floor where 
the assembled units from the ma- 
chine shop, located in a separate 
building, are attached. The machines 
are then given the first coat of primer 
paint and placed in the drying room 
for five hours. 

When thoroughly dry, the ma- 
chines, are moved upon an elevated 
platform where the motors are in- 
stalled. Being placed upon a plat- 
form, the lower sections of the ma- 
chines are in a direct line with the 
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workmen's eyes and perfect align- 
ment of the motors is assured. The 
wringers are next attached and the 
machines are operated for three or 
four hours, after which they are 
thoroughly tested. 

The finishing coat of paint is then 

applied, after which the machines are 
subjected to another thorough test, 
and then taken to the shipping de- 
partment where each is crated sepa- 
rately. A most thorough system of 
inspection prevails throughout the 
plant, and the result of every oper- 
ation in the machine shop, as well as 
the other departments, is inspected 
before the units are passed on for 
assembling. 
_ During the last five years many 
improvements and refinements have 
been made in the design and con- 
struction of the Crystal washing ma- 
chine. All belts and chains have been 
eliminated; the specially designed 
motor is enclosed, while an automatic 
friction release prevents all danger 
of blowing out motor or fuses. Its 
perforated zinc cylinder revolves in 
one direction with sufficient force to 
cleanse the daintiest linens or coars- 
est fabrics thoroughly. The cylinder 
is so constructed that the clothes are 
kept open at all times for the free 
passage of the water, steam and suds 
through the meshes of the cloth. The 
cylinder capacity is eight sheets or 
their equivalent in other clothes at 
one loading. 

The Crystal machine takes up only 
30 by 28-in. floor space, weighs 170 
lb. and has a galvanized steel or cop- 
per body. It is beautifully finished 
with pearl gray, waterproof enamel. 
The Crystal wringer swings in three 
different positions and reverses. The 
wringer and washer can be operated 
at the same time. The wringer has 
a safety release while the wringer 
lock is conveniently located, as is the 
control of the wringer. 

F. C. Sebulske, general manager of 
the Crystal Washing Machine Co.. 
says that the ever-increasing demand 
for Crystal washers is ample evidence 
that women are becoming more and 
more interested in labor-saving de- 
vices for the home. He asserts that 
as a result of an investigation he has 
recently made, he is firmly convinced 
that electric washing machines will, 
within a few years, be regarded as a 
necessity in practically all the homes 
that are wired for electric service. 


Assembling Room in Plant of Crystal Washing Machine Co. 


View in Large Stock Room of Crystal Washing Machine Co. 
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EASTERN STATES. 


Claremont, N. H.—The Claremont 
Power Co. has installed a new gen- 
erator in its plant at Claremont, N. H. 
This generator is a 400-kv-a. alter- 
nator and is direct-connected to the 
water wheels. 


Claremont, N. H.—The town of 
Claremont is about to install a motor- 
driven siren or compressed-air whistle 
on the fire-alarm system to be oper- 
ated by electric current furnished by 
the Claremont Power Co. 


Amsden, Vt.—Amsden Lime Co., 
which has beer closed down for a 
number of years, has recently changed 
hands and has begun operation again. 
This quarry is located near the trans- 
mission line of the Colonial Power & 
Light Co. and the new owners are 
favorably considering the installation 
of electric power. The lime which 
this company puts out is used for 
building purposes and is considered 
of the best quality. On account of 
the building boom in this territory 
the company will no doubt flourish. 


Rutland, Vt.—Pincus & Donnelly 
Co., North Poultney, has completed 
arrangements for the complete elec- 
trification of its slate quarry. Power 
for operation will be furnished by 
the Western Vermont Power & Light 
Co., Rutland. 


Springfield, Vt.—The Board of Vil- 
lage Trustees has made arrangements 
for extensions in the local electric 
street lighting system, to include the 
installation of additional lighting 
units. 


South Poultney, Vt.—Construction 
work has been started for an exten- 
sion to the William Griffith Slate Co. 
at South Poultney. This quarry will 
be changed from steam to electric 
drive and will have about 120 hp. con- 
nected as soon as the line is com- 
pleted. The Griffith Slate Co. is finan- 
ane the cost of construction of the 
ine. 


Windsor, Vt.—Windsor Foundry 
Corp. has been incorporated under the 
laws of Vermont with an authorized 
capital of $200,000. The new company 
has purchased the Windsor plant of 
the Cooley-Wright Manufacturing Co. 
of Waterbury, Vt., and the business 
will be continued in the present plant 
until such time as arrangements can 
be made to build a new plant at 
Windsor. The plans for the proposed 
plant call for a building 80 by 200 ft. 
and with all modern equipment. One 
part of the equipment it is consider- 
ing installing is an electric steel fur- 
nace. This will be the only steel fur- 
nace in the vicinity and will mean 
additional load for the Colonial Pow- 
er & Light Co. 


New Britain, Conn.— Landers, Frary 
& Clark, manufacturers of electrical 


appliances, etc., have taken bids for 
the construction of the proposed brick 
structure, about 50 by 100 ft. Davis 
& Brooks, New Britain, are architects 
for the company. 


Brooklyn, N. Y.—Brooklyn Edison 
Co., 360 Pearl street, has awarded a 
contract to John Thatcher & Son, 60 
Park avenue, for alterations and im- 
provements in its power plant on 66th 
street, near First avenue. 


Brooklyn, N. Y.—Bristol-Myers Co., 
277 Greene avenue, has under consid- 
eration the erection of additions to its 
plant at Hillside township, N. J. The 
work includes a boiler plant. Wil- 
liam M. Bristol, president of the com- 


pany. 


` Greenwich, N. Y.—Greenwich Elec- 
tric Co. is understood to be consider- 
ing plans for the erection of a large 
new addition to its local power plant 
to provide for increased capacity. 
H. C. Grey is engineer for the com- 


pany. 


Long Island City, N. Y.—Cole Dun- 
can Boiler Co., 15 Clay street, Brook- 
lyn, has had plans prepared for the 
construction of a new one-story brick, 
steel and concrete plant, about 30x120 
ft., to be located at Borden avenue 
and Creek street, Long Island City. 
The works will be used for increased 
capacity. 


Montauk, N. Y.—Bureau of Yards 
and Docks, Navy Department, has 
completed plans for the erection of a 
new power plant at the local Gov- 
ernment site. C. W. Parks} is chief. 


New York, N. Y.—Waco Manufac- 
turing Co., a Massachusetts organiza- 
tion, has filed notice of authorization 
to operate in New York with a capi- 
tal of $50,000 for the manufacture of 
electrically operated heating appli- 
ances, etc. J. R. Baker, 101 Duane 
street, has been appointed to act as 
local representative. 


New York, N. Y.—Fire recently 
damaged the plant of the Empire 
Lighting Fixture Co., 224-6 Center 
street, manufacturer of electric light 
and gas fixtures. The company is un- 
derstood to be planning for imme- 
diate repairs. 


New York, N. Y.—Max Garfunkel, 
303 Fifth avenue, has had plans pre- 
pared for the erection of a one-story 
brick addition to his power plant. In 


connection with other proposed work, 


the structure is estimated to cost 


$25,000. 


New York, N. Y.—New York Edi- 
son Co. has recently been awarded a 
contract for furnishing electric en- 
ergy for the operation of elevator 
equipment in the Hotel Ashton, Mad- 
ison avenue and 93rd street. The 
management of the hotel has recently 
completed a change in the elevator 


equipment trom the hydraulic type to 
electrically operated apparatus. 


Niagara Falls, N. Y.—Niagara Falls 
Power Co., Canal Basin, has awarded 
a contract for the erection of a one- 
story extension to its local power 
plant, about 65x238 ft. The structure, 
which is estimated to cost $160,000 
with equipment, will be used for in- 
creased capacity. The Read-Codding- 
ton Co., Portage road, Niagara Falls, 
is the building contractor. 


Niagara Falls, N. Y.—The plant oi 
the United States Light & Heat 
Corp. is to be enlarged by the con- 
struction of several new buildings. 
Several acres of adjoining property 
have been purchased to provide for 
extensions. The plant already covers 
nine acres, 


Rochester, N. Y.—Rochester Rail- 
way & Light Co. will issue bonds to 
the amount of $500,000 for an addi- 
tion to its power house. 


Syracuse, N. Y.—Orders have been 
received in Syracuse by officials of the 
Lackawanna and New York Central 
Railroads issued by the Railroad Ad- 
ministration forg the curtailment of 
certain work on improvements, etc. 
Included in the order is the proposed 
power plant to be erected by the lat- 
ter organization at Solvay, estimated 
to cost about $500,000. 


Syracuse, N. Y.—The city has had 
plans prepared for the installation o! 
additional lighting units in its street 
lighting system on Clinton avenue. 
It is also proposed to extend the sys- 
tem from Clinton avenue south to 
South Goodman street. 


Bloomfield, N. J.—Sprague Electric 
Works of the General Electric Co. is 
using the new addition to its plant 
completed some few months ago, for 
the manufacture of electric control- 
ing devices, including rheostats, com- 
mutators, etc. The company has de- 
veloped some interesting apparatus 


with improvements over previous 
types of equipment. 
Camden, N. J.— Public Service 


Corp. is arranging for extensive re- 
pairs and improvements in its rolling 
stock, following the recent fare in- 
crease granted by the Board of Pub- 
lic Utility Commissioners. 


Dover, N. J.—New Jersey Power & 
Light Co. has inaugurated operations 
in its plant at Bernardsville for the 
production of ice. The plant has a 
capacity of about 14 tons of ice per 
day. 


Newark, N. J.—Independent Lar: 
& Wire Co., 1733 Broadway, Ner 
York, is considering the erection of 2 
new four-story plant on property re- 
cently acquired on Runyon  stree: 
Newark, bounded by Hillside ar? 
Belmont avenues, Nathan Hofheires 
is\president_of-the company. 
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Newton, N. J.— Newton Electric & 
Gas Co. had a hearing at Newark be- 
fore the Public Utility Commission 
recently regarding the construction of 
a line from Dover to Newton to sup- 
ply them with current from the New 
Jersey Power & Light Co. The Com- 
missian granted its request and it is 
expécted that the construction work 
‘on this line will soon be commenced 
by the New Jersey Power & Light 
Co. The cost of the line will be ap- 
proximately $40,000. 


Perth Amboy, N. J.—The Board of 
Aldermen is understood to be ar- 
ranging plans for’ the furnishing of 
electric power for industrial purposes, 
the plans calling for the erection of a 
new plant, estimated to cost in the 
neighborhood of $60,000. 


Sussex, N. J.—The Sussex Borough 
Council has awarded a contract to the 
local electric company for an increase 
in the supply of electric energy for 
street-lighting purposes. 


Dover, Del.— Keokuk Power Trans- 
mission Co., Keokuk, Iowa, a Dela- 
ware corporation, has filed notice with 
the Secretary of State of an increase 
in its capital from $200,000 to $800,- 
000, to provide for general business 
expansion. 


Monkton, Md.—Monkton Roller 
Mills has awarded a contract to E. 
H. Mosher, Munsey building, Balti- 
more, for the erection of a hydro- 
electric power plant, to be used for the 
operation of its local flour mills. The 
work is estimated to cost $30,000. 


Harrisburg, Pa.—The City Council 
has passed ordinances providing for 
extension in the electric street-light- 
ing system in the Fourteenth Ward, 
including the installation of new light- 
ing units. Clark E. Diehl is city elec- 
trician. 


Johnstown, Pa.—The Board of Di- 
rectors of the Memorial Hospital. 
Napoleon street, has completed plans 
for the erection of a new two-story 
boiler plant and laundry building at 
the institution, about 45x70 ft. The 
structure is estimated to cost $50,000. 
W. R. Myton, First National Bank 
building, is architect. 


Kingston, Pa.—Kingston Coal Co. 
is planning to commence work at an 
early date on the installation of a large 
new electrically operated pumping 
unit, about 18 ft. high, 25 ft. long and 
15 ft. wide, of the quintuple type, re- 
cently constructed for the company by 
the Aldrich Pump Co., Allentown. 
The unit has a capacity of discharg- 
ing 3,000,000 gal. of water per day 
from a depth of 700 ft., which required 
a 500 hp. rating steam turbine operat- 
ing at 6000 r.p.m. These revolutions 
are stepped down to 600, and then by 
a double helical gear wheels are re- 
duced to 50 r.p.m. at the pump. 


Philadelphia, Pa.—Considerable new 
electrical, power plant and heating 
equipment will be required in con- 
nection with the proposed addition 
and alterations and improvements at 
the plant of C. A. Asher, located at 
21 Armat street, Germantown section, 
manufacturer of confectionery. Bal- 
linger & Perrot, 17th and Arch streets, 
are architects for the company. 


Philadelphia, Pa—In connection 
with the ordinance recently intro- 
duced in the City Council providing 
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DATES AHEAD. 


Vancouver Association Electrical 
Contractors and Dealers. Convention, 
Vancouver, B. C., May 26 and 27. Sec- 
retary, Capt. W. J. Conway, 406 York- 
shire building, Vancouver, B. C. 


Illinois Association of Electrical 
Contractors and Dealers. Summer 
convention, Decatur, Ill, June. Sec- 
retary, N. M. Blumenthal, 179 West 
Washington street, Chicago. 


Electrical Supply Jobbers' Associa- 
tion. Annual convention, Hot Springs, 
Va., June 10, 11 and 12. Headquar- 
ters, The Homestead Hotel. Secre- 
tary, Franklin Overbagh, 411 South | 
Clinton street, Chicago. 


Tri-State Water and Light Associa- 
tion. Annual convention, Greenwood, 
S. C., June 17-19. Secretary-treasurer, 
W. F. Stieglitz, Columbia, S. C. 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City. 


American Institute of Chemical En- 
gineers. Summer meeting, Boson, 
Mass., June 18-21. Secretary, Prof. J. 
C. Olsen, Polytechnic Institute, Brook- 
iyn, N. Y. 


American Institute of Electrical En- 
gineers. Annual convention, Adiron- 
dacks, N. Y., June 24-27. Headquar- 
ters, Lake Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee. Wis., July 15, 16 


and 17. General manager, Wiliam H. 
Morton, 110 West 410th street, New 
York City. 

Ohio Electric Light Association. 


Annual meeting, Cedar Point, Ohio. 
July 15-18. Headquarters. Breakers 
Hotel. Secretary, D. L Gaskill, 
Greenville, Ohio. 


International Association of Munici- 
pal Electricians. Annual convention, 
Chicago, Sept. 23-26. Secretary, Clar- 
ence R. George, Houston, Tex. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire build- 
ing, Pittsburgh, Pa. 


National Association of Electrical 
Inspectors. Annual meeting, Spring- 
field, Mass., Oct. 13 and 14. Secretary, 
W. L. Smith, Concord, Mass. 


Illuminating Engineering Society. 
Annual convention, Chicago, NI., Oc- 
tober. General secretary, Clarence L. 
re 29 West 39th street, New York 

ty. 


for a proposed municipal loan of $14,- 
750,000 for improvements, etc., it is 
understood that an appropriation of 
$300,000 of this amount will be de- 
voted to electrical bureau construc- 


tion, including additions, extensions 


and improvements. 


Pittsburgh, Pa.—Fire recently dam- 
aged the boiler plant at the refinery of 
the A. D. Millers Sons Co., Preble 
and Columbus avenues. It is under- 
stood that the structure will be im- 
mediately rebuilt. 


Durham, N. C.—The city has com- 
pleted plans for the installation of an 
electric street-lighting system of the 
“white way” type, the work being es- 
timated to cost $30,000. 


Hobgood, N. C.—The council is 
planning ways and means to establish 
municipal light plant. Address mayor. 


Ehrhardt, S. C.—Ehrhardt Manu- 


facturing Co. has organized and will . 


install a telephone, electric light sys- 
tem, ginnery and ice plant. J.-M. 
Kinard, president. 
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Rock Hill, S. C.—Stegall Water & 
Light Co. has filed notice with the 
Secretary of State of an increase in 
its capital from $25,000 to $30,000, to 
provide for general business expan- 
sion. 


Fort Gaines, Ga.—Georgia-Alabama 
Power Co. has recently completed ne- 
gotiations for the purchase of a large 
tract of land on the Pataula Creek, 
as a site for the construction of a 
hydroelectric power plant. The pro- 
posed plans include the erection of 
new concrete dams, the project to cost 
approximately $200,000. Dermott 
Shemwell, Lexington, N. C., is pres- 
ident. 


Lyerly, Ga—Catooga River Power 
Co. has broken ground for the con- 
struction of an electric power plant 
at East Lyerly, to be located on the 
Chattooga river, for the furnishing of 
electric energy for industrial pur- 
poses to East Lyerly, Owings, and 
neighboring sections. 


Lyons, Ga.—An election will be 
held to decide the question of issuing 
bonds for electric light plant. Ad- 
dress mayor. 


Reidsville, Ga.—The city has award- 
ed a contract to the J. B. McCrary 
Co., Atlanta, for the installation of a 
municipal electric light plant. The 
structure is estimated to cost $12,000. 


Springfield, Ga.—Fire recently de- 
stroyed practically the entire local 
power plant, and it is understood 
that plans are being arranged for 
immediate rebuilding. 


Savannah, Ga.—A $1,500,000 meat 
packing plant will be established here 
by interests headed by Imbris & Co., 
James Imbris, president, New York 
City. An electric light and power 
plant, ice and refrigerating plant and 
by-products plant will be established 
in connection therewith. 


Jacksonville, Fla—St. Elmo W. 
Acosta, Albert J. Bucky, John A. 
Cunningham and associates will seek 
legislative authority for constructing 
and operating electric railway be- 
tween Jacksonville and beach points, 
it being proposed that the line cross. 
the bridge to be built here over St. 
Johns River. 


Winter Garden, Fla—The city is 
understood to be arranging plans for 
the construction of a new power 
plant to be used for municipal ser- 
vice. W. H. Reams is mayor. 


NORTH CENTRAL STATES. 


Cincinnati, Ohio.— Resolutions ask- 
ing estimate. cost of installing boule- 
vard lights on McMillan street, from 
May street to Woodburn avenue on 
Gilbert avenue, from Gilbert avenue 
viaduct to Locust street, will be intro- 
duced in council by Cliff E. Martin, 
councilman. 


Cleveland, Ohio.— Architect Geo. S. 
Rider, 612 Century building, has pre- 
pared plans and will let contracts for 
a $35,000 factory to be erected by the 
Leonard Electric Manufacturing Co., 
433 Champlain avenue. The building 
will be of concrete construction, two 
stories high, steam heating, plumbing 
and electric lighting. 


Cleveland, .Ohio.—Jordan Motor 
Car/ Co- East 152d~street, will erect 
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a $78,000 power plant. The building 
will be two and one-half stories high, 
brick and concrete construction, 
plumbing and electric lighting. Con- 
tracts have been let to Hunkin Con- 
key Co., Century building. The speci- 
fications include dynamos, generators, 
switchboards, cement floor, modern 
coal feeding equipment, boilers, en- 
gine pump, etc. 


Columbus, Ohio.—Northern Ohio 
Traction & Light Co. has tiled ap- 
plication with the Public Utilities 
Comnussion for permission to issue 
bonds for $6,708,000, a portion of the 
proceeds to be used, it is understood, 
for extensions and improvements, etc. 


Hamilton, Ohio.—An ordinance has 
passed the council providing for an 
issue of $17,000 in bonds to improve 
the electric light plant. Address Frank 
Weaver, city clerk. 


Martins Ferry, Ohio.—The city will 
vote on the question of issuing $450,- 
000 in bonds to consolidate munic- 
ipal lighting and water plants. 


Sandusky, Ohio.—Sandusky Gas & 
Flectric Co. has recently completed 
the installation of a new switchboard 
at the Lawrence Street station. The 
company has been awarded a con- 
tract for furnishing electric energy 
for the operation of the proposed 
plant of the Maibohm Motors Co. to 
be located at Sandusky. 


Minerva, Ohio.— May 20 an election 
will be held to decide the question of 
issuing $50,000 in bonds for extending 
and repairing the municipal electric 
light plant. Address city clerk. 


Fort Wayne, Ind.— Board of Public 
Works will install ornamental lights 
on Crescent avenue between State 
street and Lake avenue. Address 
Secretary A. R. Wynekan, Board of 
Public Works, Fort Wayne, Ind. 


Indianapolis, Ind.— Hatfield Electric 
Co. has received the wiring contract 
for $1010 for two cottages and one 
hospital to be erected at the Indiana 
Epileptic Village. The Cornell Engi- 
neering Co. received the major con- 
tract on a bid of $59,000. 


Newcastle, Ind.—NMaxwell Motor 
Co. has authorized the expenditure ot 
$75.000 for new houses for employees. 
About 200 new houses will be built 
by the Greater Newcastle Co., a sub- 
sidiary company. 

South Bend, Ind.—Studebaker Corp. 
has begun to erect sub-assembly and 
stock building, 192x1057 ft. The com- 
pany will erect a new power house 
to supply 8000 hp., and will erect a 
new machine shop 475x1125 ft.. one- 
half of which igs completed at the 
present time. Besides these buildings 
there will be the foundry, the press 
steel stamping plant, heat treating and 
carbonizing plant, closed body plant 
and final assembly plant. The total 
additions will occupy sixty-one acres 
of land and will contain between 3.- 
000,000 and 4,000,000 sq. ft. of floor 
space, and the capacity of the total 
completed buildings will be 500 auto- 
mobiles a day. 

Terre Haute, Ind.—The Indiana 
Public Service Commission has held 
that the Terre Haute, Indianapolis & 
Eastern Traction Co. shall discount 
its rates for electric service 10% in 
Terre Haute and the Terre Iaute 
district and 15% at Brazil, West Terre 
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Haute, Vermilion, Staunton, Seelyville, 
Harmony and Knightsville. The com- 
pany applied for an increase in rates 
but the Commission ordered a reduc- 
tion. The reduced ratés are effective 
until August 1, 1920. 


Charleston, Ill.—The residents of 
10th, 11th, 12th and 13th streets have 
petitioned the Illinois Central Public 
Service Co. to extend its electric sys- 
tem. 


Gillespie, Ill. — Southern Illinois 
Light & Power Co. will erect an 
$80.000 power plant here. Address 
manager. 


Palmyra, Ill.—Palmyra Light, Heat 
& Power Co. has filed a petition with 
the Illinois Public Utilities Commis- 
sion, asking for a certificate of con- 
venience and necessity to operate, 
construct and maintain a transmission 
line from Palmyra to Waverly, in 
Macoupin county; also distribution 
lines in the village of Modesto and to 
transact a general business ot render- 
ing electric service in those villages. 
Address Louis M. King, president. 


Rock Island, Ill.—City proposes to 
change an additional 100 arc lights 
for Mazdas. The city has now 210 
arc lights in service with a yearly 
cost of $12,000. There are 556 maz- 
das in service at a cost of $11,676 a 
year. If the plan proves feasible a 
saving of $4000 can be made. 


Springfield, [ll—Weaver Manufac- 
turing Co. will erect a $25,000 ware- 
house with floor space of 20,000 sq. ft. 


Springfield, I1l.—The Board of Lo- 
cal Improvements will install an orna- 
mental system of lighting in Reser- 
voir Park. Address secretary of the 
board of local improvements. 


Midland, Mich.—Andrew S. Arburn, 
city clerk of village council, contem- 
plates opening bids for electric power 


plant equipment, such as electric 
street lamps, etc. Cost not to exceed 
$15,000. 


Port Huron, Mich.—Loran C. El- 
liott, clerk of council, will shortly 
open bids on new street and bridge 
ornamental electric lights not to ex- 


ceed $10,000. 


Port Huron, Mich.—Commissioner 
Boynton at a session of the city com- 
mission introduced a resolution for 
the placing of 400-watt electric lights 
between Wall and Court streets and 
one light on each of the following 
corners: St. Clair and Glenwood, 
Ninth and Griswold, Eighth and Pine 
and 15th street at the Harrison school 
house. The resolution was approved 
unanimously and the Port Huron Gas 
& Electric Co. will be notihed to 
place the lights named. 


St. Louis, Mich.— Bids will be called 
in the near future for a $40,000 mu- 
nicipal plant. Address D. T. Kemps. 
mayor. 


Sturgis, Mich.—The Board of Pub- 
lic Works is considering ways and 
means to provide for emergency elec- 
tric power. Address Mayor Freeland. 


Sparta, Wis.—Wisconsin-Minnesota 
Light & Power Co. has leased the 
ground west of the ice house to the 
Winona Oil Co. which will erect a 
building and tanks there. 


Superior, Wis.—The council. has 
received a petition to extend” orna- 
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mental lighting from Tower avenue to 
Weeks avenue. Address city clerk. 


Woodstock, Wis.—The proposition 
to bond the city for $25,000 to im- 
prove its electric light plant carried. 


Little Falls, Minn.—Considerable 
new power equipment is being in- 
stalled in the plant of the Little Falls 
Water Power Co. The new outht 
will double the present capacity oí the 
plant, 1500 hp. being added. 


Montevideo, Minn.—Contract has 
been closed by the Southwestern di- 
vision of Northern States Power Co. 
covering 25 hp. for the Farmers Ele- 
vator Co. Re-connection -has been 
made of 100 hp. for the Hanlon-Oakes 
rock crushing plant at Pipestone. 


Centerville, Iowa.—Iowa Southern 
Utilities Co., operating 33 miles oí 
interurban, besides the Centerville 
street railway and light plants in 25 
southern Iowa towns, with property 
valued at $2,500,000 has been pur- 
chased by David C. Fisher & Co. ot 
Davenport. It is proposed to rebuild 
and enlarge power plant. 


Davenport, Iowa.—M. L. Parker Co. 
will erect a seven-story building, % 
x140 ft., a counterpart of the present 
Parker building and to be connected 
with the original building by a two or 
three story structure. The building 
will be of brick, steel and concrete 
construction, fireproof and will cost 


about $500,000. 


Dubuque, Iowa. — J. S. Kimmel. of 
the Electrical Equipment Co., Delco 
light distributor, has opened a re- 
tail business for the sale of electric 
fixtures and appliances. 


DeWitt, Mo.—At a recent election. 
it was voted to have electric lights. 
Extension lines will be constructed 
from Carrollton to supply the cur- 
rent. ' 


Mexico, Mo.—Mexico Power Co. 
has completed arrangements for the 
installation of a quantity of new 
equipment in its plant, to provide for 
increased operations. The work is 
estimated to cost $40.000. 


St. Louis, Mo.—Employees of the 
St. Louis County Gas Co.. a sub- 
sidiary of the Union Tlectric Light & 
Power Co., will be represented on 
the company’s board of directors. The 
statement to this effect was made with 
the Employees Mutual Benefit Asso- 
ciation that the company, together 
with the regulations of the Missouri 
Public Service Co., is entitled to a 
return on its investment and all sur- 
plus shall go to the public in lower 
rates or to the employes in wages. 


Dunlap, Kans.—The construction ©% 
an electric light plant is contemplated 

Liberal, Kans.—Plans are being 
made for the installation of a white 
Way system. 

Pukwana, S. D.—An election carried 
for the issuing of bonds for the cov 


struction of a municipal hghtne 
plant. 
Sioux Falls, S. D.—Twenty-"re 


farmers living between Hartford avi 
Wall Lake have signed an agreemet: 
with the Hartford Light & Power 
Co. to secure their electric curer’ 
for light and power on their farms 
ThesHartford »Light & Power (ve 
secures utS\ctirrent from the North 
erin States” Power Co. 
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SOUTH CENTRAL STATES. 


Louisville, Ky.—Interstate Public 
Service Co. has purchased the inter- 
urban property of the Indianapolis 
and Louisville Traction Co. between 
Sellersburg and Seymour, Ind. The 
purchase will give the company com- 
plete control of the right-of-way 
from Indianapolis to Louisville, with 
the exception of the Big Four bridge 
over the Ohio river. The Interstate 
Public Service Co. controls and op- 
_ erates the Louisville-Indianapolis In- 
terurban, the Louisville & Northern 
Railway & Lighting Co. and the 
Louisville & Southern Indiana Trac- 
tion Co. 


Paintsville, Ky. — Wells-Elkhorn 
Codl Co., recently incorporated, ex- 
pects to install three power plants in 
the near future and equip three mines 
with motors and machines. Address 
C. O. Messenger, general manager. 


Chattanooga, Tenn.—Chattanooga 
Armature. Works, 3 Duncan avenue, 
has awarded a contract for the erec- 
tion of a new plant, about 47x60 ft., 
to be used for increased capacity. 
Estimated cost about $5000. S. U. 
Steffner is manager. 


Coalfield, Tenh.—Coalfield Coal Co. 
is understood to be arranging plans 
for the rebuilding of the portion of 
its power plant recently destroyed by 
fire at its local works, with loss esti- 
mated at about $5000. — 


Ripley, Tenn—The city has ap- 
proved the issuance of bonds to the 
amount of $150,000, to provide for the 
construction of a new light, water 
and sewer system. Calvin Conner is 
mayor. 


Donaldson, La.—The city is under- 
stood to be considering plans for ex- 
tensions in the municipal light and 
power system. Joseph W. Byrnes is 
in charge of the work. — 


Heber Springs, Ark.—Plans have 
been completed for the construction 
of a hydroelectric dam in Little Red 
river at a cost of $263,000. The dam 
will be 40 ft. high and with the spill- 
way will require 7000 cu. yds. of con- 
crete work and 2000 cu. yds. of exca- 
vation. Contract will be let about 
July 1. 


Springdale, Ark.—The installation 
of an electric light plant is contem- 
plated. W. L. Winters, Fort Smith, 
engineer. 


Enid, Okla.— Enid division of Okla- 
homa Gas & Electric Co. is negotiat- 
ing with the city officials of Kingfisher 
with the view of supplying the town's 
requirements of electric energy and 
also the large mills situated there 
which have been using their own pow- 
er. Plans have been approved for 
the erection of a seven-story hotel at 
Enid, costing $250,000. 


Commerce, Okla.—The council will 
install ornamental lighting in com- 
merce and other streets. Address 
mayor. 


Grove, Okla—The city is having 
plans prepared for alterations and im- 
provements in the municipal electric- 
light and water plant to facilitate 
operations. 


Sapulpa, Okla—During the week 
ended May 1 the electric energy out- 
put of the Sapulpa Electric Co., 
amounted to 93,107 kw.-hr. which is 
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greater than any previous week in 
the company’s history. The output 
on April 25 was 15,495 kw-hr., which 
eee all previous daily output rec- 
ords. 


Sapulpa, Okla—Sapulpa Electric 
Co. has secured contract with the 
local Board of Education covering the 
electric light and power requirements 
of the $300,000 high school now be- 
ing constructed. It is anticipated that 
approximately 100 hp. in motors will 
be required, and about .15 kw. for 
lighting. 


Sulphur, Okla.—Paul G. Liebman, 
recently discharged from service, has 
taken over the management of the 
Citizens Light Co. and will start plans 
at once for the construction of a 
modern light plant and ice factory. 


Tulsa, Okla.—The city is arranging 
plans for the extension of its electric 
street-lighting system on 15th street 
to Terrace Drive. The plans also in- 


clude the installation of additional 

street-lighting units in the West. 

Tulsa district. ; l 
Abilene, Tex.—Plans are being 


made for the construction of new 
gas, electric and water plant to cost 
about $400,000 to replace the plant 
recently destroyed by fre. 


Dallas, Tex.—Dallas Power & Light 
“Co. is understood to be negotiating 
for the purchase of the properties of 
the Dallas Ice, Fuel, Light & Power 
Co. and the Carroll Electric Co., said 
to involve the expenditure of approx- 
imately $500,000. It is said that the 
company plans for a consolidation of 
these interests. 


Fort Worth, Tex.—Fort Worth- 
Mineral Wells Interurban Association 
has employed Fred A. Jones, engi- 
neer of Dallas, to make a survey for 
the proposed interurban line that is 
to be constructed between Fort 
Worth and Mineral Wells, 60 miles. 
The route is through the towns of 
Poolville, Springtown, Reno, Agnes 
and Advance. 


Gonzales, Tex.—Gonzales Water 
Power Co. will increase the capacity 
of its hydroelectric plant by install- 
ing additional machinery to cost about 


$80,000 


Groveton, Tex.—Groveton Light & 
Ice Co. has sold its electric light 
plant at Groveton to Hayne Nelms 
and associates. New machinery will 
be installed. 


Ranger, Tex.—Theodore J. Han- 
sard desires prices on electric signs 
for airdome. 


Stephenville, Tex.—An appropria- 
tion of $40,000 has been secured for a 
central heating and lighting plant for 
John Tarleton Agricultural College 
and the contract will be let at once, 
so that the work can be completed 
for the fall term of school. 


WESTERN STATES. 


Florence, Ariz.—May 28 bids will 
be received for constructing a 
000 light and water system. Address 
S. M. Bailey, city. clerk. 


Red Lodge, Mont.—Northwestern 
Improvement Co., No. 3 will build a 
new turbine power plant and con- 
denser. Address C. C. Anderson, 
general manager. 
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Dallas, Ore.—Mountain States Pow- 
er Co. has secured a contract with 
the Warren Construction Co. cover- 
ing 50 hp. in motors, and also with 
the Oregon Gravel & Construction 
Co. for an additional 90 hp. 


Seattle, Wash.—Committees of the 
Chamber of Commerce, Commercial 
Club, and the Industrial Association 
of the South End, have asked the 
city to construct an electric car line 
along the Duwamish waterway to 
serve industries in the extreme south- 
ern part of the city. It will be known 
as the East Marginal Way line. In- 
dustries along that waterway have 
not adequate facilities for transport- 
ing their employes to and from work, 
where about 2000 are employed. This 
waterway has been improved and is 
maintained by the U. S. Government. 


Seattle, Wash.—Thos, F. Murphine, 
superintendent of public utilities, has 
outlined a program of construction for 
the betterment of the municipal rail- 
way system, which comprises exten- 
sions of several lines, double-tracking 
others, constructing loops, trestles, 
freight sheds, car barns and the com-. 
pletion of the municipal elevated rail- 
way to the Youngstown district. Util- 
ity bonds amounting to $790,000 will 
be issued and sold to meet the ex- 
penses of the work planned. 


Spokane, Wash.—Spokane Central 
Heating Co., made up of officers of 
the Washington Water Power Co.. 
has been incorporated, with a capital. 
stock of $1,000,000, to take over the 
property of the Spokane Heat, Light 
& Power Co., which went into the 
hands of a receiver last year. The 
new company will operate the electri- 
cal department of the property taken 
over. 


Oildale, Cal.—The Oildale Water 
District is arranging for an increase 
in its bond issue from $20,000 to $40,- 
000, to provide for the installation of 
a new water system. 


Pasadena, Cal.—The City Council 
has awarded a contract to the Ma- 
loney Electric Co. for supplying new 
transformer equipment to be used for 
the municipal light works department. 


Redding, Cal.—Pacific Gas & Elec- 
tric Co. is arranging for the early 
resumption of work at its power de- 
velopment in the Big Bend of the Pit 
river. E. B. Hanley is manager of 
the land department. 


San Bernardino, Cal.—A pplication 
has recently been filed with the mu- 
nicipal authorities by the Southern 
California Edison Co. for permission 
to construct and maintain for a period 
of 30 years a local system, including 
conduits, cables and wires, poles, etc. 


Stockton, Cal.—The Stockton di- 
vision of the Western States Gas & 
Electric Co. has received application 
from the Sperry Flour Co. for 450 hp. 
in motors to operate its new Crown 
Mills. The company will also sup- 
ply the Pacific Gas & Electric Co. 
with an additional 150 hp. in motors 
to operate its new pumping plant at 
Stockton. 


Mesa, Ariz.—The Water Users’ As- 
sociation is remodeling the hydraulic 
portion of the Chandler electric gen- 
erating plant. 114 miles northeast of 
Mesa. for the purpose of adding 
another power, generating unit to the 
electric system of the association. 
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PROPOSALS 


Transformers.—Bids will be re- 
ceived May 26 for furnishing and de- 
livering 400-kva. transformers at the 
Chicago Avenue Pumping Station and 
one 400-kva. transformer at the 68th 
street Pumping Station. Address 
Charles R. Francis, Commissioner of 
Public Works, Chicago. 


Electric Furnaces.—The Bureau of 
Ordnance of the Navy Department 
has opened bids for the construction 
of two 30-ton electric furnaces in the 
new armor and gun plant at Charles- 
ton, W. Va. The outlay for the pro- 
posed electric furnace plant will ap- 
proximate . $200,000 and it is to be 
completed in nine months. 


NEW PUBLICATIONS 


Aluminum and Its Light Alloys.— 
The Bureau of Standards, Department 
of Commerce, has issued Circular 75 
entitled “Aluminum and Its Light Al- 
loys.” The physical properties of 
aluminum and its light alloys are 
- described and the effect of tempera- 
ture, different manufacturing opera- 
tions, and impurities upon these prop- 
erties are discussed. Copies of this 
bulletin will be furnished on request. 


Trading with the Far East, a com- 
panion volume to “Trading with Latin 
America,” is a new title in the For- 
eign Trade series issued by the Ir- 
ving National Bank. It marshals 
facts and information for the man 
who is too busy to gather them first- 


hand, and outlines effective ways of - 


meeting the problems arising in con- 
nection with the routine of trade ac- 
tivity in the Orient. In acquainting 
the manufacturer or exporter with 
outstanding factors in trade beyond 
the Pacific, it provides an interpreta- 
tion for commercial purposes of con- 
ditions in what promises to be one 
of our most exceptional markets for 
years to come. 


Occupations in the Electrical Man- 
ufacturing Industries——The Federal 
Board for Vocational Education has 
prepared several opportunity mono- 
graphs of its Series No. 25 and issued 
in co-operation with the office of the 
Surgeon General, War Department, 
and Bureau of Medicine and Surgery, 
Navy Department. These have been 
issued primarily for disabled soldiers, 
sailors and marines to aid them in 
choosing a vocation. One of the 
series 1s devoted to “Occupations in 
the Electrical Manufacturing Indus- 
tries.” It is believed that because of 
the constant expansion in applications 
of electricity, the number of workers 
engaged in electrical manufacturing 
industries must increase materially 
and that an extensive field is offered 
to those who have been disabled in 
the world’s great struggle. This mon- 
ograph indicates briefly the oppor- 
tunities presented in those occupa- 
tions which are peculiar to electrical 
manufacturing and gives the follow- 
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ing classitications of vocations wholly 
electrical: Engineering and drafting; 
coil winding and taping; coil impreg- 
nating and painting; coil placing and 
connecting; assembling; inspection 
and repair, and testing. 


INCORPORATIONS. 


New York, N. Y.—David Simon 
Corp. Capital, $20,000. To engage 
in a general electrical and mechanical 
engineering capacity. Incorporators: 
D. B. Foth, R. Cahane, and L. Wein- 
stock, 39 Beekman Street. 


New York, N. Y.—Peerless Brass. 
Specialty Manufacturing Co. Capital, 

25,000. To manufacture electric and 
gas appliances, etc. Incorporators:° 
B. Seidman, R. J. Kupferman, and E.: 
Muller, 1954 65th street, Brooklyn. 


Waterbury, Conn.—Gordon Electric 
Manufacturing Co. Capital, $75,000. 
To manufacture - electrical devices, 
etc. Incorporators: A. J. Smith, I. 
R. Seltzer, and N. A. Niell, Water- 
bury. 


Bridgeport, Conn. — Abercrombie- 
Bock Electric Co. Capital, $10,000. 


To manufacture electrical supplies, 
etc. Incorporators: Francis J. and 
Harry C. Abercrombie, Bridgeport, 


and Fred W. Bock, Hartford. 


New York, N. Y.—Bell-Schoenleber 
Manufacturing Co. Capital, $100,000. 
To manufacture electrical supplies. 
Incorporators: T. H. Bell, J. G. Scho- 
enleber, and W. A. Ritchie, 201 West 
53d street. 


Cuba, N. Y.—Cuba Electric Co., 
Cuba, Allegheny County. Capital, 
$50,000. To operate a local plant. 
Incorporators: R. H. Bartlett, H. E. 
Keller, and G. M. Bartholomew, Cuba. 


Utica, N. Y.—Solville Electric Light 
& Power Co. Capital, $10,000. To 
operate a local electric light and pow- 
er plant. Incorporators: L. F. Joeris- 
sen, M. A. Owens, and L. J. Horrigan. 


Jackson, Miss.—Public Utilities Co. 
has incorporated with a capital of 
$250,000 by R. E. Kennington, H. V. 
Watkins and others. Electric equip- 
ment will be purchased. 


South Bend, Ind.—South Bend Bat- 
tery Service Co. has been incorporat- 
ed with capital of $10,000 to deal in 
electrical supplies. The directors are 
E. A. Bennett, D. A. Shafer and Harry 
W. Brewster. 


New York, N. Y.—Belzo Electric 
Motor Co.: Capital, $250,000. To 
manufacture electric motors, etc. In- 
corporators: H. C. McCullum, E. F. 
Schwartz, Jr., and H. C. Field, 34 
Nassau street. 


New York, N. Y.—Charles L. Sil- 
berman Co. Capital, $100,000. To 
deal in electrical supplies and kindred 
apparatus. Incorporators: I. Gold- 
stein, and P. D. and C. I. Silberman, 
47 Norfolk street. 


New York, N. Y.—Kawakita Elec- 
tric Corp. Capital, $200,000. To 
manufacture electric specialties, etc. 
Incorporators: I. O. Pas, N. C. Sugi, 
and E. D. Spunt, 15 Park Row. 
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New York, N. Y.— Adjustable Drop 
Light Co. Capital, $25,000. To man- 
ufacture special lighting devices, etc. 
Incorporators: W. Klehe, H. Koe- 
nig, and C. Capehart, Times Building. 


Jersey City, N. J.—Jersey City 
Storage Battery Co. Capital, $10,000. 
To manufacture storage batteries, etc. 
‘Incorporators: W: P. Lightfoot, L. 
L. Kelts, and H. S. Cook. 


Newark, N. J.—Leo T. Wallen Co. 
Capital, $100,000. To engage in a 
general electrical and mechanical 
engineering capacity. Incorporators: 
Harry Hanflein, Leo T. and Frederick 
F. Wallen, Newark. 


East Orange, N. J.—Burgler Start- 
er & Battery Co. Capital, $50,000. To 
engage in the manufacture of elec- 
tric batteries, dynamos, and kindred 
apparatus. Incorporators: H. H. 
Picking, H. O. Geyer, and E. R. Co- 
burn, East Orange. 


Dover, Del—Maximum Power Co. 
Capital, $100,000. To manufacture 
motors, parts, motorcycles, etc. ln- 
corporators: M. M. Clancy, T. L 
Croteau, and P. B. Drew, Wilming- 
ton. 


Pittsburgh, Pa—American Router 
& Manufacturing Co. Incorporated 
under Delaware laws with a capital 
of $50,000. To manufacture electric- 
ally-operated routing machines, etc. 
Incorporators: Samuel Hunter, Bea- 
ver, Pa.; Otto Stickel, Ligonier. Pa, 
and Frederick Forrester, Pittsburgh. 


Buffalo, N. Y.—Electric Twin Wa- 

ter Purification Corp. Capital. $100.- 

To engage in the manufacture 

of electrically-operated water purit- 

cation devices, water filters, etc. In- 

corporators: J. Roche, R. J. Parker, 
and H. W. Smead, Buffalo. 


Lanyon, Iowa.—Farmers Electric 
Light & Power Association has in- 
corporated with a capital of $5000 by 
J. A. Anderson and others. 


South Bend, Ind.—Incorporation 
papers for the Interstate Electrical 
Supply Co. have been filed, showing 
the company to have capita! of $10.- 

The company will do a whole- 
sale electrical business with South 
Bend as the basis. Those interested 
are Donald MacGregor, J. W. Arnold, 
S. D. Moran and C. P. Luxton. 


Anderson, Ind.—Snyder Electrical 
‘Co. has been incorporated with cap- 
ital of $10,000 by R. E. Snyder. M. I. 
Snyder and Arthur C. Call. 


Pemberville, Ohio.— Riverside Light 
& Power Co. has incorporated with 
Se of $6000 by Edward M. 

ries. 


Coalfield, Tenn.—Coalfield Coal Co. 
is planning to rebuild burned power 
plant. Estimated cost $5000. 


Barneston, Neb.—Beatrice Power 
Co. has incorporated with a capital 
of $200,000 and will engage in the 
manufacture and production of elec- 
tric current and to maintain a hydro- 
electric plant at Barneston. It is ex- 
pected that in the near future plans 
may be put into effect which will 
enable the township of Plymouth to 
receive electric lighting from the 
Beatrice plant. J. H. Steinmever. 0. 
B~ Dempster and others, incorpo- 
rators: 
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Personal 


A. E. Hitchner Receives Promotion—A. G. Carson Made 
of Wisconsin Public Service — Changes 


Superintendent 


WiILLiamM L. DEBAUFRE has re- 
signed his position with the Naval En- 
gineering Experiment Station, Annapo- 
lis, Md., to become designing engineer 
of the Precision Instrument Co., De- 
troit, Mich. : 


WILLIAM WRENN Hay, who has 
spent several months abroad as civilian 
diyineer purchasing officer, U. S. Army, 
has returned to this country. He has 
organized an export business with head- 
quarters in New York City. 


RaLPH B. KENNARD, until re- 
cently connected with the Niagara, 
Lockport & Ontario Power Co., Buffalo, 
N. Y., in the capacity of chief drafts- 


man, has become affliated with the en-. 


gineering department of the New Jersey 
Zinc Co., Palmerton, Pa. 


CHARLES EISLER, chief engineer 
and engineer in charge of the equip- 
ment, designing and development de- 
partments of the Westinghouse Lamp 
Co., Bloomfield, N. J., for about five 
years, is now associated with the re- 
cently organized Save Electric Corp., 
Brooklyn, N. Y., in the capacity of su- 
perintendent of 'the equipment, design- 
ing and development departments. 


R. B. GALLUP, who has been en- 
gaged for some time in special work 
in the engineering and appraisal de- 
partments of the Home Telephone & 
Telegraph Co., Fort Wayne, Ind., has 
been appointed purchasing agent for 
the company. This position has as- 
sumed special importance since the ap- 
propriation of the sum of $50,000 by 
the company to be devoted largely to 
the internal improvements of the com- 
pany’s equipment. Mr. Gallup assumed 
his new duties May 1. He will not re- 
lease all of his duties in the engineering 
department. Mr. Gallup has been with 
the Home Telephone & Telegraph Co. 
for the last eight years. He was for- 
merly with the Inter-State Telephone & 
Telegraph Co., Aurora, Til. 


A. E. HITCHNER has been appoint- 
ed manager of the mining section of 
the industrial sales department of the 
Westinghouse Electric & Manufactur- 
ing Co. with headquarters at East Pitts- 
burgh, Pa. Mr. Hitchner is a graduate 
of Rutger’s College, class of 1994. He 
served a two-year apprenticeship with 
the Baldwin Locomotive Works, and 
spent three vears with the Link-Belt 
Co. on construction work before join- 
ing the Westinghouse sales organization 
as industrial salesman in its Philadel- 
phia office in 1909. In 1912 he was 
sent as sales representative to the an- 
thracite coal field and placed in charge 
of the Wilkes-Barre office, where he has 
gained an intimate knowledge of coal 
mining and mining methods. In his 
new position Mr. Hitchner will handle 
the sale of all apparatus made by the 
Westinghouse company for use in the 
mining industry. 


Lours W. SIPLeEy, formerly with 
the Midvale Steel & Ordnance Co., is 
now sales engineer for the Electric 
Storage Battery Co., Philadelphia. 


H. J. PETERS, superintendent - of 
the city light, power and heating plant 
at Port Washington, Wis., for about 
eight years, has accepted a similar po- 
sition at Hartford, Wis. 


W. H. DIEFENDORF, Syracuse, N. 
Y., chief engineer and director of the 
New Process Gear Corp., has resigned 


‘to become afhliated with the Weeks- 


Hoffman Co., 


WILLIAM CRUMPTON, electrical 
engineer, formerly with Ford, Bacon & 
Davis, of New York City, has recently 
become associated with Dwight P. Rob- 
inson & Co., engineers, of New York 
City. 

LeEwis A. BELDING, who for the 
past two years has been assistant pro- 
fessor of mechanical engineering at 
Stevens Institute of Technology, Ho- 
boken, N. J., has become associated 
with the Thomas A. Edison interests 
at Orange, in the power service divi- 
sion, as service engineer. 


GREGORY Brown, of the New 
York office of the Western Electric Co., 
has been appointed manager of the 
Newark house, succeeding W. T. 
Walker. Mr. Brown joined the com- 
pany in 1905 as a member of the engi- 
neering department. He became afhliat- 
ed with the telephone sales organiza- 
tion in 1911 and in 1914 was made act- 
ing assistant manager of the Cincinnati 
office. In 1916 he came to the New York 
house as supply specialist, remaining in 
this capacity until his recent appoint- 
ment. 


Syracuse. 


A. G. CARSON, superintendent of 
the Eastern Wisconsin Railway & 
Light Co, Fond du Lac, Wis. 


and who has been manager of the Man- 
itowoc & Northern Traction Co. for 
two years, has been appointed general 
superintendent ‘of the Wisconsin Pub- 
lic Service Co. This appointment adds 
to his many duties of supervising the 
electric and power departments and the 
railway department of the Public Ser- 
vice Co. of Green Bay. Mr. Carson wilt 
divide his time between Manitowoc, 
Two Rivers and Green Bay, taking 
charge of the railway department and 
the electric light and power department 
at Green Bay at once, thus becoming 
principal assistant to the vice-president 
and general manager, C. R. Phenicie. 
Before going to Manitowoc Mr. Carson 
was superintendent of the Eastern Wis- 
consin Electric Co., of Fond du Lac. 
He was chief engineer of the Wisconsin 
Electric Railway and the Eastern Wis- 
consin~Flectric Railway & Light Co. in 
Oshkosh for several vears when J. P 
Pulliam was general manager and Clem- 
ent C. Smith president of those com- 
panies. 


-at the Detroit office. 


DUNCAN MacLENNAN, district 
plant chief at the Worcester (Mass.) 
exchange of the New England Tele- 
phone & Telegraph Co., has been elected 
president of the R. D. Hunter Co., 
Worcester, recently organized. 


GEORGE W. MENTZ, Philadelphia, 
Pa., has recently been elected vice- 
president of the Philadelphia Traction 
Co., the West Philadelphia Passenger 
Railway, the Union Passenger Railway 
and the Continental Passenger Rail- 
way, to succeed Alexander Rennick, de- 
ceased. 


CHARLES W. PRICE, of New York 
City, president of the Electrical Review 
Publishing Co., and chairman, board ot 
directors of the International Trade 
Press, Inc., publisher of the ELECTRICAL 
Review, has been elected a director at 
large of the Society for Electrical De- 
velopment for a period of two years. 


Hart G. TruMP, for the last four 
years manager of the Chicago office of 
the Green-Fulton Cunningham Co., has 
joined the staff of the Campbell-Ewald 
Co., Detroit, Chicago and New York. 
Mr. Trump ‘will make his headquarters 
His experience 
embraces the positions of space buyer, 
copy chief, service sales. He was at 
one time advertising and assistant sales 
manager of the Van Dyke Motor Car 
Co. and later advertising manager of 
The American Boy. 


R. C. STARR has resigned as super- 
intendent of construction of the Stone 
& Webster Corp., with headquarters in 
Seattle, to become construction engineer 
of the San Joaquin Light Power 
Corp., Fresno, Cal. Mr. Starr has 
charge of work on the hydroelectric 
project now being constructed to meet 
the demand for additional power. Pre- 
vious to his connection with the Stone 
& Webster organization he had charge 
of raising the height of three dams at 
Huntington Lake in Southern California 
for ihe Pacific Light & Power Co 


LIEUT. ROBERT MONTGOMERY, 
146th U. S. Infantry, has received his 
honorable discharge and resumed civil 
life as commercial manager of the 
Louisville Gas & Electric Co., Louis- 
ville, Ky. While overseas Lieutenant 
Montgomery was town major for a 
number of towns in France and was 
thereby thrown in close contact with 
the French people and given an excel- 
lent opportunity to study their needs. 
He expresses the belief that France will 
look to America for machines and me- 
chanical engineers and scientific mana- 
gers and that in the next two years a 
grest opportunity for American indus- 
trial genius will be afforded. In the 
rehabilitation of French industry, it is 
necessary that it be put on a basis to 
compete with English and German trade 
and it will be necessary to change the 
slow hand?made articles to quantity pro- 
duction. 
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Review of Stock and Bond Situation 
in California. 

Financing of public utilities in Cali- 
fornia since the signing of tne armistice 
is setting a new record, according to W. 
C. kankhauser, stock and bond expert for 
the Kailroad Commission. Authorizations 
of issues of stocks, bonds and notes aur- 
ing the first four months of 1919 total 
$2(,990,552.02, compared with $13,641,461.66 
during the corresponding period of last 
year. This activity is an indication of 
the rapidity with which California is 
emerging from the atmosphere ot war 
conditions and is restoring her business 
and industrial enterprises to normal. 

The public utility security market 
though fhuctuating and with prices of se- 
curities still below their intrinsic value, 
shows an upward tendency. Comparative 
figures presented show that while utility 
stocks have not reached the pre-war 
level, there is a marked increase in price. 
The improved market, conditions, however, 
enable public utilities to proceed with 
construction work. 

Included in the $27,990,552.02 of stocks, 
bonds and notes, the issue of which the 
Railroad Commission authorized during 
the preceding four months, are $3,941,009 
Northwestern Pacific Railroad Co. bonds, 
$8,000,000 of bonds and $8,000,000 of de- 
bentures of Southern California Edison 
Co., $800,000 of Sutter-Butte Canal Co. 
bonds, $474,000 of Midland Counties Pub- 
lic Service Corp. bonds, $517,000 of South- 
ern Counties Gas Co. of California bonds, 
$450,000 of Western States Gas & Electric 
Co. bonds and $437,331 of East Bay Wa- 
ter Co. class “A” 6% preferred stock. 
Pacific Gas & Electric Co. sold $3,500,000 


of bonds, the issue of which was au- 
thorized prior to the signing of the 
armistice. 


The Southern California Edison Co. 
sold $8,000,000 of 30-year 6% bonds and 
8,000,000 of 7% 10-year serial debentures. 

he proceeds were used to pay a $10,000,- 
000 nd issue, due July 1, 1919, d 
liquidate short-term notes representing 
moneys expended for improvements. The 
company has outlined a three-year con- 
struction program calling for an ex- 

nditure of $18,945,000, of which $11,445,- 

00 will go into new hydroelectric plants 
and $7,500,000 in general improvements. 
The refunding of the maturing obligations 
puts the company in a condition to pro- 
ceed with its construction program. 

Arrangements have been made by the 
Great Western Power Co. to sell $6,000,- 
000 of 6% 30-year bonds and $1,500,000 of 
7% preferred stock. The company pro- 
poses to build a hydroelectric generating 
plant of 40,000-kw. present capacity on 
the north fork of the Feather river and 
a transmission line from the new plant to 
Valona, Contra Costa county, a distance 
of 192 miles. The plant will ultimately 
have a capacity of 136,000 kw. This de- 
velopment calls for the construction of a 
nine-mile standard gage railroad from 
the Western Pacific to the plant site, so 
that material may be more economically 
handled. It also involves the poet of 
the spillway at Lake Almanor nine feet 
thereby increasing the reservoir capacity 
of the lake from 300,000 to 380,000 acre ft. 

These are typical examples of the ex- 
tensive construction wor planned by 
Pacific coast utilities, and it‘ is ex- 
pected with the return to normal con- 
ditions improvements and extensions will 
proceed rapidly. 

The cessation of the war, the removal 
of building restrictions, less difficulty in 
procuring efficient labor, a decline in 
prices, a wider market for public utility 
securities, indicate that there will be a 
considerable ac VIY in public utility con- 
struction during the remainder of this 
year. 


Michigan Railroad Bonds Offered. 


The National City Co., of New York 
and Chicago, is offering $4,500.000 first 
mortgage 6% five-year bonds of the Mich- 
igan Railroad Co. at 95. These bonds are 
ue May 1, 1924, and yield about 7.21%. 
They are secured by an absolute first 
mortgage on the entire property of a rail- 
road of the most modern construction and 
equipment, costing considerably over 


twice the amount of this issue and lo- 
cated largely on private right of Par 
This electrically. operated railway of 156 


` miles of track connects such important 


centers in the state of Michigan as Grand 
Rapids, Kalamazoo, Battle Creek, Bay 
City, Saginaw and Flint, and serves a 
population estimated to exceed 450,000. 


Great Western Power Bonds Pur- 
chased. ` 


A syndicate composed of E. H. Rollins 
& Sons, Bonbright & Co. and Lee, Hig- 
ginson & Co. has purchased $3,000,000 first 
and refunding mortgage 6% bonds for the 
Great Western Power Co. of California, 
due March 1, 1949. A public offering of 
these bonds is being made. 


Lincoln Company to Continue Rates. 


The Lincoln Water & Light Co. is au- 
thorized to continue until June 30, 1919, 
the temporary increase of rates for elec- 
tric service and water service in Lincoln 
granted it May 14, 1918, in an order is- 
sued recently by the Illinois Public Util- 


ities Commission. 

On Ma 14, 1918, the commission 
granted this company a temporary in- 
crease in rates for its service, these rates 
not to remain in effect after May 1, 1919. 
The company has made application to 
this commission for permission to further 
advance its rates for electric and water 
service in Lincoln. The commission has 
not had an opportunity to pass upon the 
issues raised in the last application of 
said company, except as the same may 
relate to a temporary continuance of the 
rates authorized by the order of the com- 
mission on May 14, 1918, and pending a 
decision on the last application of said 
company, the commission now orders that 
the rates ordered to be placed in effect un 
May 14, 1918, .shall continue temporarily 
until June 30, 1919. 


Havana Electric Reports Large In- 
- crease. in Gross Earnings. 


The annual report of the Havana Elec- 
tric Railway, Light & Power Co., as sub- 
mitted by the general manager, presents 
statistics for the year 1918 show- 
ing an increase in the earn- 
ings of the company of 16.98% over 
1917. The net earnings from operation 
were 12.39% greater than last year, not- 
withstanding that operating expenses in- 
creased 22.8% and that after deduction of 
both United States and Cuban taxes there 
still remains a gain of 5.43% in net earn- 
ings over the preceding year. The gross 
receipts from all sources were $8,317,- 
439.67, while the total expenditures for 
construction aggregated $637,146.58. Cus- 
toms duties paid on imports into Cuba 
amounted to $159,814.14. 

The improvement in public lighting has 
continued and during the year 153 high 
efficiency lam in 1000 and 600 cp. units 
and 83 less brilliant lamps were installed 
The increase in electrical output was 
15.3%, and the increase in net earn 
on account of electric lighting 8.7%. 
increase in gross earnings in the electric 
‘ight and power department exceeded ai 
former records, but the operating er- 
penses were even ater t the pre- 
ceding year, due most entirely to the 
high cost of fuel and the rise in material 
prices. 


Western States Gas & Electric Bond 


Issue Authorized. 


The Railroad Commission of California 
has granted to the Western States Gas & 
Electric Co. authority to issue $450,000.00 
of its first and refunding mo 5% 
gold bonds due-June 1, 1941. These ds 
shall be sold at not less than 82%% pius 
accrued interest, and the procents of the 
issue will be used for e p se of 
financing in part the construction ex- 
penses incurred. 


WEEKLY COMPARISON 


OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 


Public Utilities. Per cent. May 13 May 20. 
Adirondack Electric Power of Glens Falls, common........... re 6 14 13 
Adirondack Electric Power of Glens Falls, preferred.......... see 6 74 7 
American Gas & Electric of New York, common............. 10+extra 148 170 
American Gas & Electric of New York, preferred............ siie 6 41 41 
American Light & Traction of New York, common........... sea be 266 257 
American Light.& Traction of New York, preferred.......... cs 6 98 984 
American Power & Light of New York, common............. Ses 4 60 63 
American Power & Light of New York, preferred............ ace 6 74 g 
American Public Utilities of Grand Rapids, common....... ree ia wi 
American Public Utilities of Grand Rapids, preferred...... eer 7 30 33 
American Telephone & Telegraph of New York .............. ea an 104% 1035 
American Water Works & Elec. of New York, common.......... ss 4% 4; 
American Water Works & Elec. of New York, particip.......... 7 10 10 
American Water Works & Elec. of New York, first preferred... .. 58 58 
Appalachian Power, common......... E er re Seat. ai 3 3 
Appalachian Power, preferred......... ccc. ccc ccc ccc cccceecte nee 7 12 10 
Cities Service of New York, COMMOMN...........ccccceccecsene +extra 382 379 

' Cities Service of New York, preferred............ccccceceeaes Sos 6 79% 794 
Commonwealth Edison of Chicago ........... rer re rrr e Tee Tee ‘ 8 111 111 
Comm. Power, Railway & Light of Jackson, common....... Seamer 23 261; 
Comm. Power, Railway & Light of Jackson, preferred........... 6 50 544, 
Federal Light & Traction of New York, common............. ees . we 10 o 
Federal Light & Traction of New York, preferred............. ek. nabs 46 46 
Illinois Northern Utilities of Dixon .......... rer tere ee ae ©. 6 oe 10 
Middle West Utilities of Chicago, common .........s.s.s.cesss.. 2+extra 35 $5 
Middle West Utilities of Chicago, preferred...............00% ee 6 60 66 
Northern States Power of Chicago, common............-....e8. die 70 72 
Northern States Power of Chicago, preferred.............. »-@x.div.7 90 ‘ 
Pacific Gas & Electric of San Francisco, common........... Mean “Ene 68 581, 
Pacific Gas & Electric of San Francisco, preferred............. 6 88 RS 
Public Service of Northern Illinois, Chicago,.common............ 7 92 88 
Public Service of Northern Illinois, Chicago, preferred........... 6 90 82 
Republic Railway & Light of Youngstown, common.......... sis 4 19 18 
Republic Railway & Light of Youngstown, preferred.......... es 6 59 58 
Standard Gas & Electric of Chicago, COMMON..........seeeeeeees - 41 38h 
Standard Gas & Electric of Chicago, preferred............ceeseee 6 48 L 
Tennessee Railway, Light & Power of Chattanooga, common.... .. 4 Aly 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 19 20 
United Light & Railways of Grand Rapids, common........... << 4 46 46 
United Light & Railways of Grand Rapids, preferred.......... = 6 72 T24 
Western Power of San Francisco, common..... See E TT ss 19 22, 
Western Union Telegraph of New York .....sesssessessesseso extra && Sis 

Industries. 2 
Electric Storage of Philadelphia, common ............. TETERE ee 4 75 a4 
General Electric of Schenectady ........c.ccccecssccccsesceces si Ki 163 1654 
Westinghouse Electric & Mfg. of Pittsburgh, common........... 7 55% 35 - 
Westinghouse Electric & Mfg. of Pittsburgh, preferred.......... 7 56% 35 
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Fig. 1.—Long-Distance View of Stevens Point Development From the Down-Stream Side. 


Hydroelectric Development on Wis- 
consin River at Stevens Point 


Description of Hydroelectric Development — Interesting In- 
stance Where Load Was Developed with the Generating Station 
_— Simplicity Marks Installation — Interconnection of Systems 


By WILLIAM F. SNYDER 


Electrical Superintendent, Consolidated Water Power & Paper Co. 


number of interesting economic and engineering 
features is that of the Stevens Point develop- 
. ment recently placed in operation at Stevens Point, 
Wis., by the Consolidated Water Power & Paper Co. 
‘This development utilizes the flow of the Wisconsin 
River at an effective head of 14 ft. The initial is also 
the ultimate development and comprises a total of 
5700 hp. made up of six 950-hp. hydraulic turbines 
of the vertical type. The head will later be raised 
£019 Tt. 

The Consolidated Water Power & Paper Co. owns 
and operates a large paper and pulp mill adjacent to 
the hydraulic plant, the former obtaining its power 
from the latter. In fact, the chief purpose of the 
hydroelectric development is to supply energy for the 
paper mill. Light and power are also distributed 
locally for the city of Stevens Point through the Wis- 
consin Valley Electric Co., while a 44,000-volt trans- 
mission line goes to Wausau, 40 miles distant, where 
energy is purchased by the Wisconsin Valley Elec- 
tric Co. 

The Wisconsin River has a width of about 1000 
ft. at the power-house site. The power house is built 
upon the east bank of the river and protrudes into the 
river some 200 ft. The spillway at the power house 
or east side is about 200 ft. long. The power house 


A HYDROELECTRIC undertaking possessing a 


foundation, the entire spillway and retaining walls are 
of concrete and rest upon solid rock foundations. The 
river bed had, in fact, to be blasted out of rock to the 
extent of some 50,000 cu. yd., the rock being used as 
the aggregate for the concrete work involved in the 
construction of the project. Altogether about 35,000 
bbl. of Universal portland cement were used. The 
entire project, including cost of lands necessary for 
flooding, etc., cost in the neighborhood of $850,000. 

The spillway, or dam proper, is of solid concrete. 
The piers are 30 ft. on centers and to these the spill- 
way gates are anchored. There are 16 Tainter steel 
gates, each 26 ft. in width, for controlling the river 
flow and the height of the river above Stevens Point. 
The Tainter gates are operated by a motor-driven 
gate hoist, which moves along the spillway upon rails. 
This hoist is equipped with a 440-volt, 74%4-hp. induc- 
tion rotor. 

On the west side of the river extending from the 
main part of the dam is a spillway dam built diagon- 
ally some 600 ft. directed toward the upstream. This 
is fitted with 4 ft. of flashboards. The power house 
is of yellow brick, the foundations and floor of con- 
crete. The station floor is 35 ft. wide and 210 ft. 
long. In the center of the station a bay is constructed, 
in which is located switchboard and exciter sets. This 
bav is 17 ft. in width and go ft. long. A flat truss 
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roof protects the structure. The station is served by 
a motor-driven 25-ton crane. 

There are six vertical waterwheel-type generators 
and turbines installed. The turbines are rated at 950 
hp. under an effective head of 14 ft. and when oper- 
ating at 80 r.p.m. These machines have cast-iron, 
double-keyed spiders, shafts tapering from 11.5 to 
10.75 in. diameter and carrying a II-vane runner 
measuring 9.5 ft. in diameter and 5 ft. 8 in. in height. 
Each runner has a lignum vitae guide bearing, while 
the overhung or thrust bearing is of cast iron, water 
cooled and oil immersed. Draft tubes are of reinforced 
concrete, each tube being held to the main projection 
by reinforcing bars. A pipe for drainage is installed 
above the turbine runners, the purpose of which is to 
create a vacuum and thus reduce the pressure on the 
thrust bearings. A 2-in. steam pipe is carried along 
the turbine floor and connects with the vacuum pipe, 
in this way enabling steam to thaw anchor ice col- 
lected around stationary runners in cold weather. 
Each turbine is controlled by governors working on 
200-lb. pressure. Turbine governors are motor con- 
trolled from the switchboard from which all units 
are visible. 

The six generators are 2300-volt, 60-cycle, three- 
phase machines, operating at 80 r.p.m. with a rating 
of 800 kv-a. at 80% power-factor. The machines re- 
ceive their excitation from two 2300-volt, synchro- 
nous-motor, 1200 r.p.m. direct-current sets, the gener- 
ators being 250-volt, 800-ampere compound wound 
commutating generators, are able to supply excitation 
to all the generators and also furnish direct-current 
power to variable-speed motors in the paper mill and 
station lighting. The third source of excitation con- 
sists of a 22-kw., 250-volt generator, belt-driven from 
one of the 800-kv-a. generators. This unit is installed 
for emergency starting and similar standby service 
only. A third exciter set of 800 amp. capacity and a 


duplicate of the present ones will soon be installed. . 


This will serve as a motor generator to supply the 
direct current at 250 volts for the paper mill. The 


Fig. 2.—Cross-Sectional Elevation, Showing Generator, Turbine, 
and Draft Tube. 
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Fig. 3.—Mid-Stream View of Dam, Power House and Paper Mill. 


machine which at present is serving this purpose will 
then serve as an extra exciter and motor generator, as 
it is arranged to be operated with the Tirrill regu- 
lator. All provisions for the installation of this third 
unit were made in the design of the plant. 

All station wiring is run in conduit. Station 
wiring troubles have been carefully guarded against 
by utilizing conductors with a high factor of safety. 
The generator leads are No. 4/o lead-covered three- 
conductor, cambric-insulated, rated for 2500-volt serv- 
ice. The field leads are rated for 600-volt service. 
Both generator and field leads are carried from the 
machine to the control mechanisms and switchboard 
through vitrified tile duct carefully drained to prevent 
the collection of moisture. 


SWITCHBOARD AND WIRING DETAILS. 


The switchboard, of black slate, is located in the 
bay on the down-stream side of the generator room. 
This switchboard consists of 24 panels, of which 
there are 6 generator panels, synchronous-motor, 3 
exciter panels, a totalizing panel, and the usual feeder, 
station control and similar panels. The generator 
and feeder breakers are located at the rear of the 
switchboard on the generator floor level, while the sta- 


Fig. 4.—Plan of Power House. 


tion bus of 1⁄4 by 2-in. copper bar which is 
not in duplicate, is located with the discon- 
nect switches immediately above the circuit 
breakers at the same level as the top of the 
switchboard. This arrangement reduces 
the station cable length to a minimum, per- 
mits all switching to be done with the least 
exertion on the part of the operating staff, 
and represents a minimum initial cost. The 
generator bus and all outgoing feeders are 
protected from lightning by electrolytic ar- 
resters. A Tirrill regulator is employed for voltage 
regulation. 

The generator feild rheostats, which are chain op- 


erated from the switchboard, are: located in the base- 
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ment directly beneath the switchboard. Here also are 
located the auto-transformers for starting the two 
synchronous motors of the exciter sets. In another 
compartment of this basement are located two 50-hp., 
1200 r.p.m., 2200-volt, squirrel-cage induction motors 
that drive the two 6-in. centrifugal pumps for supply- 
ing water to the paper mill and to the generator bear- 
ings for cooling purposes. These pumps have a 
capacity of 1000 g.p.m. at 160-ft. head. Here is also 
installed a 2-in. centrifugal that is used when the only 
water required is that for cooling the generator bear- 
ings or for pumping seepage during the high water 
periods. 

Several rather unusual and interesting wiring inno- 
vations are in vogue. The generator fields are each 
equipped with disconnect switches, which are located 
at the rear of the switchboard, but are operated from 
the front. Each generator is protected by an over- 
load relay, which can be cut out and into circuit by a 
small knife switch located immediately beside the field 
control switch of each generator. The entire switch- 
board was erected on steel without any floor around 
it. This permitted all the conduits to be properly 
placed and also the various details attended to before 
the floor was poured. 


OUTDOOR SUBSTATION. 


Three outdoor installations are involved in the Ste- 
vens Point development. One of these, and the larger, 
is located 75 ft. outside the station and is the step- 
up station for the transmission line to the Wisconsin 
Valley Electric Co. The other station consists of the 


transformers and arresters protecting them, for fur- 


nishing alternating-current energy to the paper mill 
which is 300 ft. away. 

The step-up station contains 3 500-kw. single-phase 
oil-cooled transformers for stepping up the voltage 
from 2400 volts to 44,000, electrolytic lightning ar- 
resters for the 44,000-volt side of the transformers 
and spark-gaps for the 2400-volt, circuit-breakers 
equipped with overload trips. The transformers are 
connected delta-delta, with facilities for quickly chang- 
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ing to open-delta should one transformer be in trouble. 
At the present time, the system is operating at 22,000 
volts on account of 22,000-volt transformers being 
located in the Wausau district which will later be 
substituted with 44,000-volt transformers. The equip- 


Fig. 6.—View Showing Switchboard Located in Bay of Power 
House. 


ment is installed upon a concrete foundation and sup- 
ported by steel framework. 

The mill substation comprises three 250-kw. oil- 
cooled transformers that step the voltage down from 
2400 to 440 volts, and one 50-kw. unit for supplying 
the lightning, and lightning arresters. 

The third installation is at the Jackson Milling Co., 
who originally owned the water power and who now 
receive their power gratis under the terms of the sale. 
This consists of three 1oo-kw. transformers with the 
usual choke coils, lightning arresters and disconnect- 
ing switches. The motors operate at 440 volts. There 
is also a 15-kw. transformer provided for lighting. 

From the 1500-kw. outdoor substation the trans- 
mission line to Wausau passes to a strain tower located 
at the bank of the river. This tower is 72-ft, high, 
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Fig. 5.—View Looking Down Generator Floor, Showing the Six 800-Kv-a. Generators. 
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anchored on a concrete foundation and 12 ft. square 
with crossarms 24-ft. wide. The pole is a two-piece 
Bates pole bolted together, and painted to prevent rust. 
The river span towers will ultimately carry two cir- 
cuits, but only one is now installed. 

The river span is 1000 ft. with 60-ft. sag. The 
towers carry three hard-drawn copper clad 3-1n., 7- 
strand conductors having a conductivity 40% of 
copper and two 4$g-in. galvanized 7-strand overhead 
grounded conductors. 

The present development at Stevens Point repre- 
sents the full utilization of stream flow possible with- 
out the flooding of additional land further up the 
river. It is only one of many hydroelectric installa- 
tions along the Wisconsin river, and the plant at 
Stevens Point is the culmination of an old timber dam 
that enabled 250 hp. to be obtained for operating a 
flour mill. The present installation was placed in 
operation in March of this vear, and work on the 
excavating was commenced in the fall of 1917, the 
entire project being prosecuted as rapidly as materials 
and labor conditions would permit. 
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Fig. 7.—Close-Up View of Switchboard, Generator Bus and Cir- 
cuit Breakers and Synchronous-Motor Exciter Sets in Distance. 


Perhaps the outstanding features of the installa- 
tion are the simplicity of the layout, and the avoidance 
of all things not necessary. The plant was built with 
a special purpose, namely, to drive the paper mill, and 
sell the balance of power. [Both have been accom- 
plished. 

At present the load for the plant consists of the 
company’s paper and pulp mill, where tissue and 
waxed papers are made, a large flour mill operated 
by the Jackson Milling Co. and the energy purchased 
by the Wisconsin Valley Electric Co. who serve not 
only Stevens Point but the outlying territory. In 
addition to the transmission line already in service 
to the Wisconsin Valley Electric Co.'s substation at 
Wausau, another high-tension line 20 miles long will 
eventually be built to connect up with the Grand 
Rapids and Biron plants of the Consolidated Water 
Power & Paper Co. 

The turbines, generators and governors were 
furnished by the Allis-Chalmers Co.: switchboard 
and circuit breakers and transformers by the Gen- 
eral Electric Co.: while the bus structures, discon- 
nect switches and insulating supports were furnished 
by the Electrical Engineers Equipment Co. The steel 
towers and outdoor substation structures were fur- 
nished by the Bates Expanded Steel Truss Co. The 


Vol. 74—No. 22. 


architect and engineer of the hydroelectric and paper 
plants is L. A. De Guere of Grand Rapids; the.con- 
tractor was W. E. Ule, Stevens Point. 


ENGLISH ARRANGEMENTS FOR PEACE 
ILLUMINATIONS. 


Action by the Government and the Electrical Develop- 
ment Association—War-Time Lighting 
Restrictions Rescinded. i 


One of the first duties to fall to J. W. Beauchamp, 
the newly appointed director of the Electrical Devel- 
opment Association (Incorporated) of Great Britain, 
was the issue, early in May, of an important announce- 
ment to the whole electrical industry of the govern- 
ment intention to suspend for four davs all defense of 
the realm orders so as to permit of the celebration of 
peace by means of illumination of public buildings. 
etc., and by restoring in full the public lighting of the 
streets, etc. The notice was issued so that the work 
requisite for the purpose might be carried out in good 
time and the material prepared. 

Mr. Beauchamp, in his notice, reminded the trade 
that the use of electricity for decorative illuminations 
needed no recommendation. The facility with which 
electric wiring and lamps can be fitted for decorative 
schemes with a minimum of disturbance of existing 
fittings and buildings and with the least possible risk 
of damage to structures and architectural features dur- 
ing the installation and removal, was mentioned, 
though admittedly well known. Also the absence of 
flame, heat or any appreciable fire danger permits 
decorative schemes to be arranged in a way which is 
impossible with any other illuminant. “It may, how- 
ever, be worth while,” says the director, “to draw 
attention to the fact that by the use of electricity for 
these purposes the actual expenditure of fuels, such as 
coal, oil, wax, etc., for light is less than is the case 
with any other method of decorative lighting.” He 
urges that inquiries for decorative work of this char- 
acter should be addressed to electrical contracting 
firms, suppliers of lamps and apparatus, the electricity 
supply companies or municipal undertakings, and to 
firms who specialize in general decorative work for 
festive occasions. 


SEATTLE SECTION, A. I. E. E, HEARS 
ABOUT UNDERGROUND PIPING. 


The Seattle Section of the American Institute of 
Electrical Engineers held its regular monthly meeting 
May 20. The feature of the session was a paper by 
L. T. Merwin, general superintendent of Northwest- 
ern Electric Co., Portland, Ore., describing the con- 
struction employed in the installation of the high- 
pressure steam mains underground and methods of 
reducing the pressure for distribution to customers on 
the company’s central heating system. Mr. Merwin 
was unable to be present and the paper was delivered 
by O. L. LeFever, who had direct charge of the work 
of construction and installation. Mr. Le Fever in 
addition to reading the paper, presented a number of 
lantern slides showing many phases of the work as it 
progressed, the details of which he explained in an 
interesting manner. The pipe line is of extra heavy 
steel with expansion joints 181 ft. ‘apart. The method 
of oxy-acetylene welding and of protecting the pipe 
with pyro-bestos and concrete were illustrated and 
explained. 
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Planning for Power 


Importance of Power in Further Industrial Development—Need for Systematic 
and Efficient Power Development — Power Investigation Undertaken by the 
Geological Survey — Possibilities for Central-Station Service to the Nation 


HE relation of gov- 

ernment of busi- 

ness is in itself a 
topic too large for your 
three-day program, and 
I will therefore limit 
myself to the simple the- 
sis that planning for the 
general welfare is a pro- 
per function of govern- 
ment. In the long years 
of public experimentation 
with business the restric- 
tion of excessive growth 
has been attempted by 
large and bitter doses of 
anti-trust prosecutions, 
followed by prescriptions 
of more direct regulation, 
and—concluding the 
series, we trust—bv sev- 
eral governmental opera- 
tions under the anesthe- 
sia of war. Fortunately, 
however, the patient has 
survived each course of 


By GEORGE OTIS SMITH 


Director, United States Geological Survey. 


Y gencral agreement the most inspiring pafer 

presented before the annual convention of 
the National Electric Light Association in 
<[tlantic City last week was the scholarly and 
prophetic address on “Planning for Power,” by 
the Director of the Geological Survey, which is 
reproduced in full herewith. Intimately associ- 
ated with the Government's efforts for the con- 
servation of national resources, Dr. Smith has 
seen the broader economic aspects of the prob- 
lem. We must conserve not only our fuels but 
our man power. The pressing need for cost- 
lowering means utilising power more and more, 
and this requires developing power most econ- 
omically in huge interconnected, eficient power 
plants. 

wlthough Dr. Smith's primary object in the 
address was to explain the power-survey pro- 
gram of the Secretary of the Interior, he did 
much more by showing the progressive central- 
station executives that their service to the coun- 
try is appreciated and that they have before them 
opportunitics for much greater service in im- 
proving living conditions. 
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believed in that way of 
keeping big business un- 
der control, but average 
prices can not for any 
very long period be lower 
than average costs. The 
government bureau, 
board, or commission 
that seeks to protect the 
consumer will do well to 
help in the organization 
of industry on lines that 
will work out lower costs. 
And such planning must 
be on a national scale. As 
the efficient executive of 
the street-railway system 
keeps before him a map 
of the city or district 
served, on which he plots 
the details of growth and 
of future needs, so the 
Federal. administrative 
officer must plan for the 
future with the same 
foresight; and planning 


treatment, and while our 
financial and technical journals are full of interesting 
fever charts that graphically tell the story of the 
depressing reactions of the past, American industry 
and American business still live. Before abandoning 
this figusative diagnosis of the case, I may add my 
personal conviction that Uncle Sam as a doctor has 
on the one hand given too much medicine and per- 
formed too many minor operations and, on the other, 
paid too little attention to the patients diet and 
exercise. In other words, supervision of industry can 
and should be constructive as well as restrictive. 
There has been, fortunately, some progress in our 
ideas of what 1s the true relation between government 
and business. Governmental co-operation with busi- 
ness is the next step. Industry itself is indeed co- 
operative and social by nature, and the bigger “big 


business” becomes the greater its need of socialization | 


in the true sense. 


Cost-LOWERING THROUGH EFFICIENT PRODUCTION 
More IMporTANT THAN PriICE-LOWERING 
THROUGH COMPETITIVE MARKETING. 


In manufacturing, as in public service, the trend 
must be not toward price-lowering through competi- 
tive marketing, but toward cost-lowering through 
competitive effort for efficiency. The operating ofh- 
cial—the superintendent at the works—and not the 
sales manager may be the man who has most to do 
with the future success of the business. The idea that 
competition is productive of low prices has been over- 
emphasized in our laws, because public opinion has 


of this type is properly a 
function of your Federal Government at Wash- 
ington. 

These are days of “changing gears” on the big 
industrial machine of our country. Under the war- 
speed conditions we took everything on “high,” re- 
gardless of either economy or safety. Now we have 
slowed down to “look and listen,” and business must 
decide what speeds are best suited for the long pull 
ahead. The time is therefore opportune for broad. 
planning, and there is no more urgent need than that 
of a power program. ‘ 

A year ago, you may recall, the war boards at 
Washington outlined on the industrial map of the 
eastern United States an area of high pressure—a 
danger zone where mills were overloaded with work 
and railroads were congested with freight. Fuel 
famine and power shortage had been threatened and 
drastic action seemed necessary. Within that area, 
half a dozen rail gateways absolutely limit traffic, 
so that even now, with the war stress no longer active. 
the internal strain still exists in the transportation 
and industrial system of the Boston-Washington zone. 
Restriction of industry was the war-time remedy 
proposed; electrification is the peace cure.’ 

To tell the National Electric Light Association at 
its forty-second annual convention that electric energy 
is man's best servant may be too much like “carrying 
coals to Newcastle.” However, my purpose is to sum 
up some of the outstanding facts in your .business 
which ought to appeal to the ;general public, for 
whether we,,are,public;setvice officials or public ser- 
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vants we are all American citizens interested in the 
public welfare. 


Power Is THE GREAT INDUSTRIAL NEED OF THE Day. 


As I see it, power is the great industrial need of 
the day—without it the speeding up of our nation in 
its recent great effort to help save the world would 
have been impossible. Try to think of our wartime 
program in terms of unaided human energy; even as 
it was, our great transportation systems almost broke 
under the task. The transportation of raw materials 
and manufactured products even in peace times calls 
for herculean energy—a power demand measured by 
more than five million continuous horsepower. Com- 
pare, if you will, the energy of the coolie crossing 
the mountains of central China with his back-load of 
tea and the energy of the electric locomotive hauling 
copper ore from mine to smelter or ammunition from 
Bridgeport to New York, and you realize what elec- 
tric power means in transportation. 

In terms of cost, the best figures available indicate 
that motive power accounts for fully 30% of the ex- 
pense of operating steam railroads and for about 10% 
of the well-managed electric railways. Aside from 
this difference in power cost, electric energy must be 
credited with the greater efficiency it makes possible. 
A western railroad president once told me that his 
road, on its mountain divisions, had reached the limit 
of train loads because the size of the locomotive was 
limited by the size of fireman that could be employed. 
The electric engine places no such burden of toil on 
its operator, and electrification gives a‘ much greater 
capacity to the same line of steel rails. 

The power element is smaller in manufacturing 
than in transportation, but not less important. In the 
making of cotton cloth about 2% of the value of the 
product can be charged to power, while in the produc- 
tion of electrolytic zinc the power cost is around 12%. 
In general, 2% may be taken as a conservative figure 
for the power item in total manufacturing cost, and 
this may seem almost negligible, but the wider use 
of power in mills and shops has a larger effect than is 
measured “by its own cost, and the kilowatt-hour may 
double the product of the man-hour, and men cost 
more than kilowatts. 

Electric power, as furnished from the large cen- 
tral stations, is favored by that happy economic law 
whereby the load-factor works both ways. Lowering 
the cost of electric energy invites greater use, and 
greater and more diversified use permits lowered cost. 
That is no vicious circle; it is the virtuous upward 


curve of progress. 


SYSTEMATIC Power DEVELOPMENT MEANS CON- 
SERVATION. 


The future of power use is so encouraging that I 
dislike to pause and speak of the less attractive pres- 
ent. The story of wastes in our national career is not 
a pleasant one. American pride prefers to dwell upon 
those things that America does well; we have much 
to be proud of in our record of invention and con- 
struction and operation—indeed, the term “electrical” 
seems to describe something of purely American 
origin that has to be translated into the life of other 
peoples. Yet here in sts birthplace and home the elec- 
trical industry is not as efficient as it should be. Your 
best engineers see the trouble—the growth has been 
so rapid that we have given too little thought to sys- 
tematic development. Wonderfully well thought-out 
units are scattered here and there, but these are widely 
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separated islands in a sea of poorly planned or obso- 
lescent plants. : 

The net result of this lack of system is that we 
permit wastes which are large items on the wrong side 
of our national ledger. You gentlemen know far bet- 
ter than I the wide span between your best records in 
large up-to-date central stations and the results ob- 
tained in smaller and often obsolescent private plants. 
Measured by coal burned to the kilowatt-hour the 
ratio is 1 to 2 or 3, or even more. Where else do we 
find such opportunities to cut down the coal bill? 

We can see even greater savings when we consider 
the advantages of hitching up American rivers and 
Anerican coal—they work best in double harness. I 
appreciate as you do the wide difference between the 
initial expenditures involved in the two types of 
plants, and I realize also that the steady stream of 
so-called fixed charges flows through the hydro-plant 
whether it operates or not, yet I believe that we are 
far from making full use of the water powers that lie 
undeveloped within easy transmission distances of 
our largest power markets. It is, moreover, time to 
count the rising costs of labor in the steam plant, 
where the coal miner as well as the fireman is an 
employe in fact, whether you see the miner’s name 
on your payroll or not. The figures presented by the 
Alabama Power Co. in its comparison of steam plant 
with hydro-plant show the ratio of men employed as 
84 to r. Conservation of human energy calls for the 
immediate and full development of every water power 
that is feasible. 

In comparing the efficiency of the steam locomo- 
tive with that of the electric motor, I think of the 
switching engine as a self-contained power unit hav- 
ing the worst possible load-factor. Here the differ- 
ence at once translates itself into increased coal con- 
sumption and we find one ton of coal converted at the 
central station into the electric energy delivered to the 
electric motor doing the work of four tons shoveled 
under the boiler of the locomotive. Even with the 
better load-factor of the passenger locomotive, there 
is little room for difference of opinion when we learn 
that the “Merchants’ Limited” requires only half as 
much coal per mile between New York and New 
Haven as between New Haven and Boston. , Can we 
afford to burn two tons of coal where one will pull 
the load? 


PoweER PROGRAM OF SECRETARY OF THE INTERIOR 
LANE. 


The Secretary of the Interior offers a power pro- 
gram and his program is inspired by a vision of future 
needs. He regards the almost insatiable demand for 
power created by war industries as foreshadowing 
future danger of power famine in the industrial dis- 
tricts of the Northeast., The signing of the armistice 
happily averted the power crisis that otherwise we 
svould now be facing. Now, however, a policy of pre- 
paredness for peace expansion should be adopted. 

This administrative officer’s recognition of the 
urgency is, then, in full harmony with that definition 
of vision quoted by a leading engineering corporation: 
“Experience is the only prophecy of wise men.” Sec- 
retary Lane looks upon the present relief from power 
famine as only temporary. In his statement to Con- 
gress he said: 

“In a few months, and especially in the regions 
mentioned, I anticipate a greatly increased demand for 
energy, for which present facilities are inadequate. 
This demand will follow-the resumption of industry 
under the operation; of ‘normal economic laws and in 
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the face of international competition, factors that have 
been largely inoperative during the war. If the coun- 
try is to reap the full benefit of this returning wave 
of activity, it must be prepared to furnish industry 
and transportation with an adequate, dependable, and 
economical power supply. Only by increased economy 
in the production and distribution of power will it be 
possible for our manufacturers to decrease their pro- 
duction expenses and compete successfully in the 
world’s markets, maintaining at the same time the 
American standard of wages and living.” 

The subject is ready for investigation. The his- 
tory of electrical development can be found in the 
files of technical and trade journals; census reports 
and reports of state public-service commissions con- 
tain carefully compiled data from which can be 
painted in somewhat broad lines the picture of condi- 
tions of demand and supply. Yet we lack many of the 
basic engineering facts upon which intelligent plan- 
ning may rest. To fill this need the Geological Sur- 
vey has undertaken a power survey of the United 
States. This survey is economic in its aim; it seeks 
to learn the facts relative to the sources from which 
power may be obtained and to compile all the facts 
relative to the existing plants, the quantity of power 
produced, and the growth of power requirements. 
The Secretary of the Interior has asked of Congress 
two appropriations, one of $50,000 for continuing 
this power survey covering the whole United States, 
which was begun in co-operation with the Fuel Ad- 
ministration and at its request, and the other of $200,- 
ooo for an intensive survey of the region where power 
requirements are most congested. 


POWER SURVEY OF THE NORTH ATLANTIC INDUSTRIAL 
DISTRICT. 


I have already referred to the broad outlook of 
the public utifity official who constantly watches the 
changing demands of his city, and now Secretary 
Lane proposes with the same purpose to study power 
conditions in the whole country, so that we may all 
see the picture of present conditions and the possi- 
bilities of future growth and may be able to plan to 
meet that growth with the greatest economy to the 
nation in fuels, labor and materials. As the first field 
of work, he has selected that area of maximum power 
density which he has chosen to call the North Atlantic 
Industrial District, an area that has somewhat indef- 
nite geographic boundaries but that is clearly defined 
industrially and economically. In this area, extending 
from the vicinity of Boston to that of Washington or 
Richmond, and covering 50,000 square miles, is con- 
centrated one-fourth of the power-generating capacity 
of the whole country. | 

The need of knowing the facts is realized when 
we try to measure even present power requirements, 
not to mention future demands. The Boston-Wash- 
ington region uses 600,000,000 kilowatt-hours a 
month, most of it derived from coal. The central sta- 
tions alone consume fully 10,000,000 tons of coal a 
year; add to this, say, 25,000,000 tons for the railroads 
in this area, and we begin to appreciate in a general 
way the part coal plays as a source of motive energy. 

In conducting these inquiries the Geological Sur- 
vey must, of course, rely upon the co-operation of 
the electrical industry and, as was expected, this co- 
operation has been almost universally given, the Sur- 
vey’s analysis of February operations representing 
over 92% of the output of the country. You will 
realize that a monthly report of the country’s power 
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output makes the most sensitive of business barome- 
ters, for unlike coal and steel records it is unaffected 
either by any carried-over surplus or by orders for 
future use. 

I trust, too, that this co-operation is not one-sided, 
for the Government bureau is in a position to assist 
your industry in many ways. I may mention one 
way: The manufacturer seeking a location for a 
new plant comes to the Geological Survey with his 
statement of requirements in raw materials, transpor- 
tation, power, and labor. From the knowledge ob- 
tained from you gentlemen, this Government bureau 
is able to suggest localities where he will be likely to 
get power at reasonable rates and to refer him to 
several power companies that can meet his require- 
ments. The average manufacturer seeking power is 
today very much in the dark, and any clearing house 
where the industrial man can be introduced to the 
power man and where the only wish is to do both a 
service must be of real value to the industry. 


THE AUTHOor’s PICTURE OF THE SUPER-POWER 
SYSTEM. 


I have said that the proposal of the Secretary of 
the Interior is one of broad planning for the future 
power supply, but the facts that would be gained from 
such an engineering study are of course not yet avail- 
able. My own picture of the super-power system that 
would effect the economies demanded by the rapid 
growth of this industrial region includes a multiple 
transmission line of high voltage with its thousands of 
steel towers extending from Boston through our 
eastern states, crossing the Connecticut near Spring- 
field, the Hudson at Poughkeepsie, the Delaware near 
Easton, and the Susquehanna below York, and so on 
to Washington and Richmond. Into this unified sys- 
tem large-unit, steam-electric stations at tidewater and 
near the mine-mouths and hydroelectric stations—2o 
or more at old and new sites—would deliver energy 
as required, and from this great power main would 
flow the energy to serve a score of railroads, hun- 
dreds of public service companies, and thousands of 
manufacturing plants. 

As one of my engineer friends remarks, this proj- 
ect would appear a “large order,” and at first it stag- 
gers the imagination, but such a super-power line ex- 
tending from Boston to Washington can not be termed 
only a dream. Secretary Lane has pointed out that 
in his own state of California there are systems of 
electric transmission comparable with this in length 
if not in capacity. If you take your map of the 
United States and make the West move East, which 
I admit is contrary to human experience, you can take 
one end of an existing trunk power line, which is at 
Tonopah, Nevada, and lay that on Boston, and then 
the othes end of the line, which is actually at Tuma, 
Arizona, can be placed at Norfolk, Virginia. What 
we dream for the East exists in the West, where the 
extreme tentacles of one system of interconnected 
power plants now have a reach of nearly 500 miles. 

The investigation of such a project demands the 
best engineering talent of the country, and Secretary 
Lane’s desire would be to seek the full co-operation 
of your industry, thus linking up with the public ser- 
vants in his department the engineers in private prac- 
tice or corporate employment whose experience is ab- 
solutely essential in considering so complicated a plan. 
The public interest in such an interconnected power 
supply is pre-eminent, but whoever suggests that the 
project is one for the’ Government even to investigate 
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independently neither appreciates the magnitude of 
the scheme nor realizes the limitations which hedge 
about a government bureau. If Congress authorizes 
this engineering study your co-operation will be 
sought because needed. 

There is danger in grand totals and in general 
averages. The actuary’s figures on the expectancy of 
life mean little to the sick man who knows that his 
days are numbered, and so to the coal consumer on 
the Atlantic coast the average life of America’s great 
coal reserves means much less in dollars and cents 
than the approaching exhaustion of the fields that lie 
nearest his boiler house. As a nation bounded by two 
oceans We own 55% of the world’s coal, yet the ton- 
nage remaining in the great producing fields of the 
East is so limited as to make coal saving a topic de- 
serving the best thought of those concerned in power 
generation. And coal from the more distant fields 
will be more expensive coal. 


Use oF PowER MEANS CONSERVATION OF MAN POWER. 


But Secretary Lane’s power program means more 
than saving in coal; it means saving in man power. 
One outstanding lesson of the war was the value of 
the workman behind the lines, and labor shortage be- 
came one of the limiting factors in the industrial sup- 
port which we were able to give our soldiers in 
France. Skilled labor is a resource, in which no nation 
is richer than America, but this human resource also 
deserves to be conserved. It is an axiomatic truth 
—not, however, known to all peoples—that the mod- 
ern machine multiplies man power, and the increase 
in our use of mechanical energy is a true index of 
the ever larger value we are giving to the workman 
behind the machine. 

So this program that calls for “an adequate, de- 
pendable, and economical supply of power” is a pro- 
gram of national thrift; it involves the best use of 
both material and men. The electrical engineers and 
the business executives of the great public utilities 
can see with clearer vision than mine all the benefits 
that will come with a largely increased use of electric 
power—what its value will be to industry, when cheap 
energy 1s distributed over the length and breadth of 
the industrial zone between Boston and Washington. 
In no way can we better prepare ourselves for the 
period in the world’s history that may come to be 
known as the “industrial Renaissance.” 


CHEAP Power A VITAL ASSET IN CONTEST FOR 
INTERNATIONAL MARKETS. 


Meeting the need for cheap power, however, has 
far more than a local significance. Cheap power is 
alreadv an asset of the first rank to any country in the 
international contest for world markets. With the 
strategy of war fresh in mind, we may look upon this 
Atlantic seaboard industrial region as the American 
front trench in the commercial rivalry among nations. 
This is the reason that Secretary Lane, while asking 
Congress for a general survey of the power resources 
of the whole country, wishes also to make this more 
intensive study where the need is greatest and most 
urgent. 

America’s comrades in arms, France and Great 
Britain are wide awake to their peace needs. They 
recognize cheap power as a key to the markets of the 
world, although the reference in British reports to 
the electrical industry as a “key industry” doubtless 
means that electric power is the keystone in the 
national industrial arch. Already, in England, five 
official commissions have submitted reports on the 
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question of power development, in which they empha- 
size the national importance of cheap power as a vital 
requirement. They consider electric power as essen- 
tial as labor and material in economic production. 
They reiterate that in England less power is used by 
certain industries than is used by similar industries 
in the United States, where the larger net output per 
operative employed and the higher rates of wages 
show the advantage both to capital and to labor. 

In working out their national program these Brit- 
ish commissions condemn the existing provincial and 
parochial systems of generating and distributing elec- 
tricity and urge a centralized and unified power sys- 
tem as the only method of conserving their coal supply 
by getting the fullest value from every ton consumed 
and thus furnishing cheaper power to the industries, 
large and small. 


ELECTRICAL INpDuUStRY’S SERVICE TO IMPROVE LIVING 
CONDITIONS. 


Our interest as citizens in these plans for cheaper 
energy is far more than a commercial interest. Public 
service is a term that has come to attach itself to your 
industry, and not without reason. The organization 
of the nation’s business to obtain the lowest costs is 
distinctly a matter of public service, in which corpora- 
tion and Government bureau may well join efforts, 
but success in this organization of industry is not to 
be measured in dividends alone. Tomorrow pros- 
perity must mean profit-sharing on a thoroughgoing 
scale, in which we shall all receive in proportion as 
we have served. So the industrial program which em- 
phasizes mechanical power is the most effective as- 
surance of better conditions for all who work in this 
busy world of ours. To improve living conditions for 
all our citizens must be the aim of those to whom 
is given the privilege of leadership in industry. Secre- 
tary Lane has said that “upon our shoulders rests the 
burden of proving that free government can live. 
America is the ultimate citadel of human liberty.” 

Someone recently referred to the craftsman days 
—the age of the cathedral builders when men sang 
at their work because they found joy in it. Yet even 
in those seemingly golden days of the past there was 
toil, and much of it of the kind that raised no song 
to the lips. Is not the present day nearer the golden 
age of human labor? The man on the farm tractor 
is more likely to sing at his work than the man with 
the hoe or that toil-bent couple pausing to listen to 
the Angelus. So too the electric current that makes 
human labor more productive can also give the work- 
man time to think and sing. To make this America 
of ours a better place to live in is the program for 
the electrical industry; that is your part in public 
service. 


FIRES RESULTING FROM WIRELESS 
WAVES. 


According to M. LeRoy, in a recent issue of 
Comptes Rendus, it is possible for inflammable mate- 
rials such as cotton, oily waste and similar substances 
to be ignited from a distance by wireless. A number 
of conflagrations have occurred, and sparks from 
wireless have been thought to have been the cause. An 
inflammable resonator was made and so arranged that 
infammable substances in close proximity could be 
ignited. This fact suggests that in the near future 
greater care will have to be exercised to prevent wire- 
less from creating sparks that will cansé fires, 
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War Service of the Commonwealth 
Edison Company 


How One of the Largest and Most Progressive Central Sta- 
tions Met War Strains Without New Capital and Without 
Raising Rates — Condensed from Address to Employes 


By LOUIS A. FERGUSON 


Vice-President, Commonwealth Edison Co. 


N THE present article, prepared at the request 
of some friends from material collected for a 


recent address to employes of the Commonwealth. 


Edison Co., I shall not repeat the historical introduc- 
tion there presented. The review of past central- 
station accomplishment in Chicago was given to show 
the foundation on which was based the war achieve- 
ment of supplying the increased electric power re- 
quirements of Chicago needed to help win the war 
without asking for additional capital or without rais- 
ing rates. Perhaps some account of the manner in 
which this emergency was met may be of general 
interest. 


GENERATING MACHINERY AVAILABLE. 
eo 


The largest centralization of electrical generating 
equipment in Chicago is in the Fisk street and Quarry 
street stations with a combined present rating of 
249,000 kilowatts. During the year 1917 these two 
stations generated over 1,000,000,000 kilowatt-hours. 
The output for 1918 was somewhat less, owing to the 
greater activity of Northwest station. The greatest 
single day's output of these two stations was on Dec. 
20, 1916, the output for that day being 3,720,000 
kw-hr. 

The third of the three major generating stations 
of the present system of the company is Northwest 
station, and to us in Chicago this is, for the moment, 
the last word in central-station construction. During 
1918 this station generated 540,000,000 kw-hr., about 
36% of our entire output. The largest generators of 
the system, rated at 35,000 kw., are in the Northwest 
station. The total rating of the station at present is 
165,000 kw. 

For all of the generating stations coal i is carefully 
purchased on a test basis and is burned under the 
constant supervision of competent fuel engineers in 


| 


_order to direct every available ounce of energy to the 


service of the community. 


UNCONSCIOUS PREPARATION FOR WAR. 


It has been the policy of the company to provide 
ample reserve in all elements of material equipment 
and to insist habitually on the highest grade of con- 
struction. Similarly, the financing of our enterprises 
has been characterized by the provision of exception- 
ally liberal reserves and by conservative stability. 
President Samuel Insull has secured a reputation for 
our securities which place them among the best in 
the country. 

But material equipment and financing are only 
two of the three fundamentals in our enterprise. The 
third, perhaps the most important of alf, is our per- 
sonnel—the men and women who compose the Com- 
monwealth Edison organization. It has been the 
special effort of the company to develop a loyal and 
enthusiastic Edison family. We have tried to build 
up an organization made up of persons whose life 
work it is to supply the electric central-station service 
of our community. 

This organization gave 1376 men to the service 
of our country during the war. This is perhaps 30% 
of our normal force. Of these men 473 have come 
back to us, and in addition we have already employed 


- 238 soldiers who were not in our organization before 


the war. But while the highest. honor. niust be given 
to the men represented on the service flag, they were 
not the only ones who served. The other 70% who 
stayed at home and operated the company also helped 
in no small way toward the winning of the war. 


Wry Ir Was PossispLe To Avorn RAISING RATES. 


A diagram is presented to show the cost of living, 
in various items, compared with the cost of electricity 


Panoramic View of the Quarry Street and Fisk Street Generating Stations of the Commonwealth Edison Co., Chicago. 
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in Chicago. It will be seen that, while the prices of 
clothing, food, coal and taxes have shot up almost 
“out of sight,” our product, which is no less essential 
sto every citizen, has shown no increase whatever in 
price. - Indeed, considering our retail lighting rates 
over the period of the last five years, there has been 
an actual decrease in the average price, and this in 
the face of an enormous increase in the cost of fuel 
and of all other materials which go into the making 
of our product. We feel that the holding of this price 
at the old level, giving a supply of power instantly 
as demanded, with a maximum of reliability, has been 
a war service of the first importance. This has been 
accomplished too in spite of the fact that in four of 
the principal departments of the Commonwealth Edi- 
son Co. which report to me the salaries and wages of 
the men have been increased 52% during the period of 
the war. 

One reason why it was possible for the company 
to make this showing during the war was that our 
foresight in providing ample generating units of most 
efficient type led to a direct saving of at least $1,390,- 
ooo in 1918 alone. That is, had all our machines been 
of the older type (say, of 1909 or 1910 design)— 
and an excellent type, too—the generating cost for the 
year 1918 would have been $1,390,000 more than it 
actually was. This amount makes up for a great deal 
of the increase in the cost of labor and material. ° 
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Graphic Illustration of How Prices of Food, Clothing, Coal, Etc., 
Have Increased, While the Price of Electricity, In Chicago, 
Has Decreased or Remained Stationary. 


This economy of the latest and largest generating 
units is important. In Northwest station, for instance, 
we have vertical 20,000-kw. units and horizontal 
35,000-kw. units. The latter are the newer units and 
their output is generated at a saving of $19,000 per 
month in operating labor over what would be required 
with machines of the older type. This is in addition 
to the saving in fuel. In the larger units the water- 
rate curve is nearly flat. The steam consumption of 
a new unit at Northwest station is on the average 
10.5 lb., which is also the rate of the larger units at 
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Fisk street station. Taking into consideration the 
large type of boilers now being installed, this is equiv- 
alent to 2 lb. of coal per kilowatt-hour for a newer 
unit compared with 3.13 lb. per kilowatt-hour for the 
older (1910) units at Quarry street. 


ECONOMIZING BY OWNERSHIP OF COAL MINES AND 
BY REROUTING CABLES. 


Another source of economy has been in the com- 
pany ownership of its coal mines. This saving has 
been an important one, especially during the year 1918, 
when the price of coal was so high. During that year 
about 50% of our coal was obtained from our own 
mines, and the average cost to us of all the fuel we 
burned was $3.15 a ton. The average market price 
during the year of such coal as we use was $3.60, so 


- that we saved 45 cents a ton on all our coal. As we 


burned 1,963,000 tons during the year, the saving 
amounted to $883,000, to which should be added about 
$265,000 for profits from coal sold, making a total 
saving of $1,150,000. 

While these economies in generating electricity 
were probably the greatest war contributions of our 
Chicago central-station organization, another great 
saving was by the rerouting of cables. By pulling 
out some of the older lines in districts where the de- 
mand has increased at a rather slow rate, and install- 
ing them to supply the special war demands, we were 
enabled to employ copper which we had purchased at 
I5 cents a pound rather than enter the market for 
30-cent copper. Here, of course, there was not only 
a saving in the price of the copper, but also conserva- 
tion of the material, as copper was in special demand 
in the manufacture of munitions and ordnance. I 
think the major credit for this rerouting scheme is due 
to G. M. Armbrust. This rerouting plan was also 
applied to transfer load from less efficient Fisk and 
Quarry street units to more efficient generating units 
at Northwest station. In this cable rerouting we took 
advantage of our policy of an ample reserve supply 
of cable and also of our development of first-class 
men capable of meeting war conditions. The country 
got the benefit of this work. 


Lampe RENEWALS AND SERVICE CHARGES. 


In some ways our change to a war basis did 
modify our service. This was the case in relation to 
lamp renewals. Before the war any customer could 
secure renewal lamps delivered at his door within 
about 24 hours of his request. But with 30% of our 
men in government service, and with a great increase 
in the cost of operation and maintenance of vehicles, 
it was necessary to ask our customers to do their own 
transporting for the time being. Therefore, in Febru- 
ary, 1918, we took off all the lamp-delivery wagons 
and established 15 additional lamp-renewal stations, 
bringing the total number of such stations to 27. 
These were so distributed about the city that no cus- 
tomer would have to go more than two miles to reach 
the nearest station, while in most cases a trip of a mile 
or less would bring him to our counter. The people 
we serve accepted this change with surprisingly little 
protest. Indeed, many of them seem to prefer going 
to the lamp-renewal station, because of the wide 
variety of lamps which they may see. 

On the same principle, we established a charge of 
35 cents to cover a part of the cost of calling at cus- 
tomers’ premises to replace fuses, make minor repairs 
or deliver lamps in those cases where the customer 
insisted that we bring them to him. Here again.the 
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Northwest Generating Station of the Company—Fronting on California Avenue. 


change was accepted with good grace by practically 
all of our patrons. These modifications of our policy 
were of much greater benefit under the war conditions 
than could be measured by the comparatively small 
amount of money collected. Many people are rather 
thoughtless in handling lamps and demanding re- 
newals when new lamps may be obtained by mere tele- 
phone calls, but they become much more careful when 
it is Mecessary to make a trip to a renewal station. 
As a result, we saved about 600,000 lamp renewals 
last year, and the number of service calls was reduced 
in about the same proportion. Both of these changes 
were good medicine for Chicago. We have been so 
extremely liberal in giving away nearly everything 
which the customer could suggest that our public was 
fast becoming spoiled, so that in a small way this 
change may be considered one of the beneficial results 
of the war. 


FINANCING LINE EXTENSIONS AND OTHER FINANCING. 


We made a marked saving by a temporary ruling 
of the State Public Utilities Commission which per- 
mitted us to ask our customers to finance any consid- 
erable line extensions necessary in giving service. In 
pre-war times we went to perhaps extreme lengths in 
making underground and overhead extensions to se- 
cure new business. Nearly 10% of our new capital 
was expended in this way each year. When the 
United States entered the war, no new capital could 
be obtained directly, and it became necessary, there- 
fore, for the customer to pay for all except minor 
extensions. In most cases the money will be entirely 
refunded. On lighting business, the refund was begun 
at once to the amount of 25% of each monthly bill, and 
for power extensions the refund will be begun at the 
conclusion of peace, except in a few cases where the 
installation was purely for war werk, and. in these 
cases the customer will receive only the salvage value 
of the material. Some of our men regarded this 
stipulation as a severe handicap in getting new busi- 
ness. But it was only by means of such measures as 
these that we were able to continue to serve the com- 
munity at the old rates, and I am sure that, as we 
look back upon the critical war period, we shall all 


consider this line-extension financing as one of our 
wisest war moves. 

As has been said, no new capital could be obtained 
after war was declared by the United States, but the 
conservatism of our previous financing had provided 
a reserve which we could draw upon for such pur- 
chases and improvements as were absolutely necessary. 
We were exactly in the position of an individual who 
has a savings bank account which he can use to carry 
him through a short period of stress. However, if 
the war had continued much longer, we should prob- 
ably have had to ask for an increase in rates. 


POWER FOR MUNITION PLANTS AND INDUSTRIAL 
LIGHTING. 


It is interesting to recall that in 1917 and 1918 
nearly 60,000 hp. of new power business for steel 
industries was contracted for. The greater part of this 
may be considered as for direct war production. In- 
deed, over half of it was for plants devoted entirely 
to munition manufacture. To be sure, some of it did 
not get into operation. The largest job of all, that of 
the Symington Chicago Corporation, accounts for 
25,000 hp. This plant was to have capacity for forg- 
ing 15,000 6-in. shells and completely machining 
10,000 each day. All the machinery was to be elec- 
trically driven and would have had a maximum de- 
mand of between 12,000 and 15,000 kw. 

Along with these direct power applications we 
made a very distinct advance in lighting industries. 
By careful investigation we have been able to prove 
that the use of enough light will increase the output 
in almost any sort of manufacturing from 10% to 
30% at a cost of from 2% to 5% of the payroll. This 
sort of efficiency made a special appeal to men engaged 
on government contracts. Our new lighting installa- 
tions of this type were very considerable, but here. 
as in the power business, we were only just getting 
under way when the armistice was signed. But the 
work was not wasted. It was the very fact that we 
were getting under way, that plants like the Syming- 
ton were ready to produce, that performance to date 
was a mere hint of what-this country could do—it was 
this information,. getting, through sécret channels to 
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Germany, that supplemented the deep appreciation in 
that country of the fighting qualities of our men at 
Chateau Thierry, St. Mihiel, Belleau Wood and in 
the Argonne. 


CENSUS COMPARISON AND STOCK OWNERSHIP. 


A comparison which is of interest to us in Chi- 
cago is presented by the accompanying table. It 
shows, comparing the United States census figures 
for the whole of the United States with those of the 
Commonwealth Edison Co., that during the year 1917 
our output was a little over 6% of that of the entire 
country, while our income was only 5%. Our average 
income, or our effective rate, was materially below 
that of the country as a whole. and, most significant 
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TOTAL 5790 TOTAL 504228 
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STOCKHOLDERS SHARES HELD 


TOTAL 5790 TOTAL 504228 


‘SIZE OF 
HOLDINGS 


A 
Diagrams of the Distribution of the Company's Stock, Showing 


the Large Percentages Locally Owned and Owned 
by Small Stockholders. 


of all, our generating units, on the average, were more 
than ten times as large as the typical generator of the 
whole United States. 

The fact that our securities are stable and our 
credit is secure is of especial importance to Chicago, 
for our company is strictly a “home-made” corpora- 
tion. The original financing of the old Chicago Edison 
Co. was done by local men—men who had made their 
money in other business and chose the wonderful 
promise of electrical development for their invest- 
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ment. An accompanying diagram shows the present 
distribution of our stock. Chicago people hold 80% 
of the total shares of our company and constitute 
77% of all our stockholders. Of our own Edison 
people, 834 are stockholders. It is interesting to know 
also that 4254 stockholders own only from I to 25 
shares. This indicates the wide distribution of interest 
in our concern among comparatively small investors. 
Our prosperity is interwoven with that of this com- 
munity. 


TABLE SHOWING COMPARISONS OF ALL CENTRAL STA- 
TIONS IN THE UNITED STATES WITH COMMON- 
WEALTH EDISON CO. FOR YEAR 1917. 


Ratio 
of Exdi- 
Total Commonwealth son Co. 
Year 1917. United States. Edison Co. to total. 
Output in thousands of 
kw-hnr, “Naren ies ous oats 25,436,611 1,488,080 6.1% 
Income  ....... cc ee wees $502,100,346 $25,351,585 5.020 
income per kw-hr. gen- 
erated 6-44 Gb ws 5s eae a ee 1.9%¢ 1.75¢ PES 
Capacity in KW. ......... 9 001,872 465,980 5.2% 
Ratio of average kw. 
output to capacity .... 32.3% 36.4% = ..... 
Average size of generat- 
ing unit in kw. ....... 839 8,650 


Turning to new lines of work, I may point out 
that our ice-manufacturing load is very promising. 
Much has been done already, but we shall not be 
satisfied until practically all the ice requirements of 
Chicago are supplied from electrically driven plants. 
Of the total ice requirements of Chicago last year 
nearly 30% was produced by our service. This sum- 
mer we should make a much better showing. 

After the experience of thirty years of personal 
service in central-station electricity supply in Chicago, 
I feel safe in saying that we have done our work hon- 
estly and well; that we have wrought not only for 
ourselves, not only for our customers, but for the com- 
munity in which we operate. We believe the records 
show that our judgment has been sound and that we 
have been just and fair in our dealings. Knowing 
this, we may approach our customers with enthusiasm 
and courage and meet opposition, if there should be 
any, with a dignified firmness which carries with it 
no Offense. Let us realize that it is an honor to serve 
the Commonwealth Edison Co. and all it stands for. 


DELAY IN SEATTLE MUNICIPAL PLANT 
DEVELOPMENT. 


The hydroelectric development on Skagit river, 
planned by the engineering department of the city of 
Seattle, and on which a considerable expenditure has 
been made in the way of surveys and borings, seems 
destined to further delay by reason of adverse opinions 
given lately by consulting engineers who were called 
in to examine the site of the proposed storage dam at 
the mouth of Gorge creek. 

D. C. Henny, consulting engineer of U. S. Recla- 
mation Service, at Portland, Ore., and C. F. Uhden, 
Spokane, former chief engineer for Washington Water 
Power Co., recently went over the site of the proposed 
dam, being accompanied by A. H. Dimock, city engi- 
neer of Seattle. After an examination of the results 
of borings they expressed the opinion that the depth of 
bedrock in that loeality, at or near the mouth of Gorge 
creek, was such as to make it inadvisable to construct 
a dam in that place. A site at Devil's elbow. farther 
down stream, close to the site of the proposed power- 
house, was looked upon with some favor. 

It may be recalled that a bond issue of $5,000,000 
was authorized about two vears agoto finance, the 
Skagit river hydroelectric project. 
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Need for and Status of Water-Power 
Legislation 


Excellent Summary of the Situation Prepared by the Engineering 
Council’s National Service Committee, M. O. Leighton, Chairman 


NE of the first events of interest to engineers, 
O architects and constructors in the session of 

Congress just opened is the renewal of effort to 
secure water-power legislation. The last Congress 
adjourned without final action, notwithstanding the 
fact that the need of legislation was conceded in otħcial 
circles in Washington. The last Congress did, how- 
ever, make a long advance in settling many controver- 
sies over terms and details, and actually came to an 
agreement, through its Conference Committee, on a 
bill which the President approved and which would 
have justified the investment necessary for large de- 
velopments. This agreement, though fortunately ar- 
rived at, was of course lost when the Congress expired 
and whether the ground gained in the last Congress 
will be retained in the present one will depend in large 
degree on the interest shown and advice given by the 
members of those professions from whom the most 
intelligent participation in the issue may naturally be 
expected. 


Wuy Warer-PowerR DEVELOPMENT Has LAGGED FOR 
Many YEARS. 


The primary facts may be restated briefly. 

Water-power development has, relatively speaking, 
been practically at standstill for more than ten years. 
Some powers have been developed, but their aggregate 
capacity is but a small percentage of what could and 
would have been developed had it not been for condi- 
tions which must first be corrected by legislation. 

Our water-power sites fall within two classes: (1) 
those privately owned, on non-navigable streams, and» 
(2) those on public lands or on navigable streams. 
The sites under (1) can be developed by the owners 
after complying with local laws; those under (2) can 
not be developed without a permit from the United 
States. Under present laws the United States cannot 
issue permits that are worth having. They do not 
confer titles on which money can be safely invested in 
the necessary construction and business. 

Why the foregoing condition stops water-power 
development can be told in a few words. The water- 
power capacity of the United States, not considering 
storage, is about 60,000,000 hp. Of this amount only 
14,000,000 hp. comes under class (1), i. e., privately 
owned sites, while 46,000,000 hp. falls under class (2). 
Although by far the largest amount and the best water 
powers are in class (2), the development at public 
sites falls far behind that at private sites. Of the 
water powers available at private sites more than 25% 
_have been developed, while of those available at public 
sites less than 4% are being utilized. The latter figure 
even is misleading, because some of the development 
at sites now classed as public took place before Con- 
gress intervened. A development of 25% at private 
sites may be considered reasonably adequate while 
a development of 4% at public sites is grossly 
inadequate. 

No executive authority of any sort exists for 


granting permission to erect a dam across a navigable 
stream (with the single unimportant exception of such 
streams flowing wholly within a state). Likewise no 
adequate executive authority exists for granting the 
use of the public lands of the West for hydroelectric - 
development. The authority of Congress to prevent 
or to regulate obstructions in navigable streams, 
though always recognized by the courts, was not 
actually exercised in water-power matters until 1890, 
when Congress declared it unlawful to obstruct a navi- 
gable stream without a permit from the Secretary of 
War. In 1899, this authority was taken away from 
the Secretary of War (except in streams flowing 
wholly within a single state) and it was made neces- 
sary to get authority direct from Congress in each 
case. For a time thereafter Congress passed enabling 
acts somewhat freely, with varying provisions, re- 
quirements and restrictions. When the science of 
high-tension long-distance transmission began to be a 
factor in the matter, controversies arose in Congress 
and the executive departments over the terms under 
which permission should be granted. This resulted in 
the passage of the so-called “general dam act” in 1906 
under which about 20 enabling acts were passed. De- 
velopment resulted in only six. Some time subsequent 
to 1906 controversy was resumed which resulted in 
1910 in the amendment of the act of 1906, making it 
even more restrictive. Under this 14 consents were 
granted but only two resulted in actual development. 
Since 1912 no consents have been granted except a 
few extending the time limit in previous acts. 

Numerous Federal statutes have been enacted re- 
lating to hydroelectric development on public lands, 
beginning as early as 1866 and continuing until 1911 
when the last statute on this subject (covering only 
transmission lines) was passed. The executive depart- 
ments administering these acts have for many years 
declined to grant permission for the use of public lands 
for hydroelectric development except under a revok- 
able permit. Investors will not lend their money for 
development purposes under such a permit, and 
wisely so. 

At every session of Congress since 1910 bills have 
been introduced relating to power development in 
navigable streams and on the public lands. Twice 
bills have been passed in different forms by both 
houses of Congress and sent to conference, and once 
(in the last Congress) an agreement was reached by 
the Conference Committee. While these measures 
were pending, public hearings were held, the testimony 
printed and reports were made by committees. The 
National Waterways Commission in 1913, after hear- 
ings, reported at length on the subject. The Public 
Lands Committee of the House of Representatives in 
1914 held extensive hearings which were printed, and 
subsequently a report was made. An accompanying 
bill, known as the Ferris bill, was passed by the House 
of Representatives. This was followed by hearings 
before the Senate Committee on Public Lands, which 
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reported the bill to the Senate, but actiọn did not take 
place. In 1914 also and in 1918 hearings were given 
by the Interstate Commerce Committee of the House 
of Representatives. 

In both houses of Congress the bills referred to 
have given rise to extensive debate, notably in the Sen- 
ate in 1916 on the Shield’s bill, and again in 1917 and 
1918. The House of Representatives adopted the 
Ferris bill and the Adamson bill in two separate Con- 
gresses—the 63rd and 64th—and the administration 
bill in the 65th. The testimony, reports and debates 
are all in printed form. They comprise an exhaustive 
study of the entire subject of hydroelectric develop- 
ment in this country and the laws relating thereto. 


SUMMARY OF PRESENT SITUATION. 


Briefly summarized, the water-power situation is 
as follows: Development of water power is impera- 
tively required to conserve fuel and labor and promote 
industrial progress; unused water powers of enormous 
potentiality are physically available but they are at 
sites controlled by the Federal Government and Con- 
gress has not yet made suitable provision for their 
use ; the subject has been one of great controversy over 
terms, but the discussion has been ample and exhaus- 
tive, and finally crystallized in the last Congress in an 
agreement in which the administration freely and fully 
participated; unfortunately, however, the agreement 
did not result in actual enactment because of a general 
filibuster, which stopped the legislative machinery just 
as the agreement was reached; the effort to secure 
legislation on the subject is about to be renewed in the 
new Congress. 7 

All of the foregoing suggests a query. Do engi- 
. neers, architects and constructors know that the meas- 
ures which they regard as vital do not have spon- 
taneous support in Congress? To a large extent the 
members of Congress give preference to matters which 
are energetically pressed upon them by interested con- 
stituents. The reason why important engineering 
measures are usually side-tracked in favor of other 
proposals is that the latter are urged in season and out 
of season. The citizens here addressed should decide 
forthwith whether they will adopt the commendable 
and honorable methods guaranteed to them by the 
Constitution and tell their representatives what they 
think about it, or whether they will continue as in the 
past. Participate a little in the civil affairs of your 
country. Cultivate the habit of giving your repre- 
sentatives the benefit of your ideas. You cannot begin 
on a better subject than water-power legislation. 


SAFETY CARS ADOPTED IN OGDEN, UTAH. 


Employes and Public Enthusiastic Over New Equipment 
Being Operated on Two City Lines. 


The traction lines of Ogden, Utah, are operated as 
part of the extensive interurban system of the Utah- 
Idaho Central Railroad Co. The majority of the cars 
used in the city are of old design, verv heavy, of small 
seating capacity and in consequence the cost of oper- 
ation and maintenance has been extremely high. In 
addition it was found that a considerable revenue was 
lost by people walking rather than to wait for a car, 
even when a 15 or 20-minute schedule was maintained. 

In order to improve these conditions, a careful 
investigation was ordered by W. A. Whitney, general 
manager, which was made by George Shaver, super- 
intendent of motive power. After making a careful 
tabulation as to car hours on each line, cost of main- 
tenance, platform labor, decreased power consump- 
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tion, etc., it was found, without question, that the 
safety car would fulfill every requirement of the traffic 
conditions in Ogden and the purchase of a trial order 
of seven cars was authorized. These cars were pur- 
chased from the American Car Co. and were of the 
standard double-end Birney type equipped with West- 
inghouse type-506 motors and K-63-B controllers, 
Westinghouse air brakes and complete safety features. 

After the purchase of equipments had been de- 
cided upon, the next problem was to introduce the 
one-man feature so that when the cars arrived no 
difficulty would be encountered in their adoption. The 
first step in this direction was the addition of a clause 
in the agreement with the car men providing for an 
additional wage of 5 cents per hour for men operating 
safety cars. The next was an educational campaign 
for the general public which was carried on under the 
supervision of J. W. Ellingston, traffic manager of the 
company, which succeeded in creating a sfrong desire 
for the safety car in Ogden. 

As soon as the first car arrived and had been well 
limbered up, a demonstration party was arranged 
for, which included the mayor, city commissioners, 
newspapermen and the company’s officials. On this trip 
a thorough demonstration was made of the possibili- 
ties of the car. After a short time, during which the 
men were thoroughly instructed in the operation of 
the car, the 27th and 28th street lines were changed 
over to safety car operation. | 


GOVERNMENT ANNOUNCES PLANS TO 
DISPOSE OF SURPLUS SUPPLIES. 


Manufacturers to Be Consulted Before Stocks Are Sold— 
Sales Promotion Section Established. 


In order to determine, if possible, the policy which 
the Government will pursue in the disposal of the 
enormous stocks of materials now in possession of the 
War Department, a committee representing the Asso- 
ciated Business Papers, Inc., recently held a confer- 
fence at Washington with C. W. Hare, director of sales 
of the Surplus Property Division. The results from 
this meeting were very encouraging and should relieve 
any doubts existing in the minds of manufacturers as 
to the possibility of this material being thrown on the 
market in such a way as to disrupt price conditions 
and hinder the production of new goods. 

Mr. Hare stated that the War Department would 
dispose of its surplus materials by first consulting with 
the various branches of the Government to ascertain 
what, if any, could be utilized in regular Government 
work. After these requirements have been satisfied, 
the producers of each particular commodity will be 
called into conference to advise as to the best method 
of getting the remaining amount of the commodity 
back into the usual channels of trade. If the industry 
is able to contract to dispose of the surplus within a 
reasonable length of time, paying the current market 
prices, it would be the policy of the Government to 
make such an arrangement. 
methods fail, the surplus property will be offered to 
the general public through auction sales or by sealed 
bids, or in any other manner which will enable the 
Government to obtain the best prices. 

A Sales Promotion Section has been established 
under the supervision of T. R. Elcock, Jr., in the 
Munitions building at Washington, to collect all infor- 
mation pertaining to the disposition of surplus prop- 
erty and to see that appropriate information reaches 
interested industries through the proper ‘trade “papers. 


Should both of these 
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Speeches Through Radiotelephone 
Inspire New York Crowds 


Spectacular Demonstration of Radiotelephony During the Victory Loan 
Drive—Speeches Delivered from Airplanes—Features of Equipment Used 


é 
URING the three weeks covering the recent 
D Victory Liberty Loan drive the crowds thet 
daily thronged “Liberty Way” in New York 
City were accorded the unusual sensation of having 
spoken messages come to them out of the air. 

The medium that accomplished this modern miracle 
was the radio telephone that played a considrable part 
in the war. It will be recalled that back in 1915 the 
engineers of the American Telephone & Telegraph 
Co. and the Western Electric Co., in co-operation with 
the Navy Department, gave a remarkable demonstra- 
tion and Secretary Daniels at Washington, D. C., 
talked to all the naval stations in the country and with 
the commander of a war ship far out at sea. Later 
one-way communication was established between the 
station at Arlington, Va., and Paris, France, and the 
Hawaiian Islands. — | 

When the war closed the United States had a 
highly efficient system of radiotelephony, based on 
these early developments, by which constant communi- 
cation could be maintained between ground stations 
and flying airplanes and between airplanes in motion. 

Having done its bit in winning theewar, the radio- 


telephone was given the task of inspiring the Victory . 


Way crowds to put their dollars into bonds to help 
pay for victory. It performed its task with great 
success. 


On Victory Way the wireless antennas were- 


stretched over the concourse; 112 loud-speaking tele- 
phone receivers were suspended from these antennas 
e 


— 
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in four rows. In front of the speakér’s desk there 
were three microphone transmitters on iron uprights. 
This was all the visible evidence of she equipment. 
But in the nearby Railroad Y. M. C. A. Building 
there was a maze of wires and switches forming the 
wireless sending and receiving apparatus. From this 
point the wireless messages passed over the wires 
to the control room behind the speaker's desk on the 
east side of the enclosure and were there amplified 
many million times so that they might be heard by the 
crowds on the concourse through the medium of the 
loud-speaking receivers. , 

Three high-grade long-distance circuits of the 
American Telephone & Telegraph Co., each approxi- 
mately 227 miles long, were wired direct between the 
office of Frank R. Wilson, director of publicity for the 
Victory Loan campaign, at the Treasury Building, 
in Washington, and the control room on Victory Way. 
Many noted speakers talked direct from Washington 
to the great audiences on Victory Way from Mr. 
Wilson’s office. A return circuit made it possible for 
the speakers at Washington to hear other speeches, 
music and applause from the audience in New York. 
Among those who talked to the crowds on Victory 
Way were: Mrs. Carter Glass, wife of the Secretary 
of the Treasury: Miss Clara D. Noyes, chairman of 
the Bureau of Nursing Service of the Red Cross; 
Mrs. Newton D. Raker, wife of the Secretary of War; 
Mrs. Larz Anderson: Franklin D. Roosevelt, Assist- 
ant Secretary of the Navy; Major General George 


General View of Victory Way, New York City, Showing Loud-Speaking Telephone Receivers Suspended Over the Crowd. 
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Loud-Speaking Control Board. 


Barnett, and Count de Chambrun, of the French En 
a at Washington. 
oughly, the operation of the radiotelephone was 
as follows: Radio waves received on the antennas 
passed to the tuning apparatus in the receiving set, 
by means of which the desired wave lengths are se- 
lected and converted into currents of audible fre- 
quencies by the detector tube, after which they are 
amplified about 1500 times and conducted to the tele- 
phone control room, where an additional amplification 
of from one to five million times is provided. The 
energy is then delivered to the loud-speaking receivers. 
The transmitting apparatus consists of a high- 
frequency oscillator and means for modulating the 
high-frequency currents in accordance with speech 
sound waves, which were impressed upon the dia- 


Amplifier Set in Telephone Control Room at Victory Way. 
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phragm of the telephone transmitter by the speaker's 
voice. 

The source of electrical energy for operating the 
radiotelephone equipment was a set of automobile 
storage batteries used to deliver current to heat the 
filaments of the vacuum tubes and run the dynamotor 
delivering energy to the plate circuits of the transmit- 
ting tubes. There was also a panel for controlling 
and distributing the power to the transmitting and 
receiving sets. Special equipment had to be furnished 
to magnetically shield the control room in order to 
eliminate the possibility’ of disturbances from outside 
electrical influences. 

"Besides the speakers at Washington, many notables 
addressed the audiences from the speaker’s stand. 
Among them were: Mrs. Vincent Astor, Mrs. W. G. 
McAdoo, Miss Ann Morgan, Admiral Mayo, Rear- 
Admiral Plunkett, Rear-Admiral Rodman, Brigadier- 
General Cole: Lieutenant-Colonel Hughes and Martin 
Vogel. Without the loud-speaking telephone receivers 
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A Speaker’s Stand with Microphone Transmitter Used for the 
Public Address Telephone System. 
(Photo Copyrighted by Underwood & Underwood.) 


it would not have been possible for a large part of the 
Victory Way audiences to hear these speakers. 

More miraculous, however, were the _ radiotele- 
phone communications both from the Western Elec- 
tric Co.'s station on West street and from a navy sea- 
plane flving over New York. 

From the land sending station. a five-minute 
speech was transmitted across the city by wireless tele- 
phone. received at the antenna over Victory Wav. 
multiplied and transmitted to the loud-speaking receiv- 
ers, and every word was clearly heard by a crowd of 
10,000 people. Music was also transmitted by wire- 
less telephone very effectively. 

The demonstration of the speech from a flying 
plane about a thousand feet above the street seemed 
the more difficult because the whirring of the pra- 
pellers would seem to drive out any other sound. In 
spite of this handicap, which made the hearing of 
nearby voices difficult, the observer in the seaplane 
addressed the crowd through his wireless equipment. 
the radio message being received by the antennas over 
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the concourse and transmitted to the crowd through 
the loud-speaking receivers. Not only could the 
crowd understand the flier’s appeal to “Buy Bonds.” 
but anvone who knew him could even recognize his 
voice, and when he announced that he would drop a 
shower of circulars, the crowd waited expectantly 
until the promised shower appeared. 


Loud-Speaking Telephone Recelver Used in Public Address 
Telephone System. 


The flier did not leave for his headquarters until 
the officials had assured him by wireless telephone 
that his message had been received and understood 
by the assembled multitude. 


POWER DEVELOPMENT OF THE PUGET 
SOUND SYSTEM. 


Cénsiderable Hydroelectric Power Available—Power De- 
mands Normal and Increasing—Railway 
Power Supply. 


Recently compiled data showing the power de- 
velopment by the Puget Sound Traction, Light & 
Power Co., and its subsidiaries, in five of the counties 
of western Washington, bear a close relation to the 
industrial activities of the Puget Sound region. Those 
hgures show the existence of four hydroelectric plants 
of a combined capacity of 123.915 hp., and four 
steam-electric stations of a combined capacity of 42,- 
680 hp., making the total available power 166,595 
hp. The company’s outstanding power contracts 
show a demand for 133,066 hp., leaving an available 
surplus of 33,527 hp. 

Its largest hydroelectric development comprises 
three units aggregating 61.333 hp. on the White river, 
at Derringer, in Pierce county; the two units on Sno- 
qualmie river, at Snoqualmie Falls, King county, 
have a capacity of 26,600 hp.; the plant at Electron, 
on Puyallup river, Pierce county, develops 26,600 
hp.; that on the Nooksack river, east of Bellingham, 
in Whatcom county, develops 2680 hp. The system, 
which is dependent mainly upon energy produced by 
water power, is reinforced by four steam-electric 
plants as follows: Seattle. 34.000 hp.; Tacoma, 3000 
hp.: Everett, 3000 hp.: Bellingham, 2680 hp. The 
additional 6700 hp., making up the total given above. 
is derived from the Stone Lake hydroelectric plant in 
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British Columbia by means of a transmission line con- 
necting it with the Puget Sound system at Sumas. 

= The demands for power are normal, with every 
prospect of a steady increase to meet the requirements 
of industrial development. The decrease of power 
consumption due to the cessation of the war has been 
largely compensated for by the demands from normal 
industries. In other words, during a six-month period 
of more or less uncertainty there has been a gradual 
readjustment to meet business conditions as they have 
shaped themselves since January 1. Industrial plants 
formerly engaged in producing war essentials have - 
picked up the threads of their pre-war trade and the 
readjustment has come without any particular dis- 
turbance. Those who could not perceive this process 
of readjustment now begin to realize that it 1s an 
accomplished fact. There is, therefore, in the Pacific 
Northwest. a gathering momentum that foreshadows 
a steadv demand for power which may logically lead 
to the installation of additional hydroelectric units. 
The water-power potentiality at the central stations 
above mentioned, and especially at the White river 
plant, is capable of much greater development and it 
is, therefore, evident that the future increased de- 
mands for power in this section will be supplied from 
hydroelectric generators. 

The power requirements of the shipyards on Puget 
Sound, so far as the next two years are concerned, 
can be determined more accurately after Congress 
shall have decided the question of carrying out gov- 
ernment contracts let to Puget Sound and other Pa- 
cific Coast shipburlders. 

The Puget Sound Traction, Light & Power Co. 
has before it tentative propositions which indicate the 
beginning of a more active period among power users. 
Some projects in view, if carried out, mean line exten- 
sions. The demand for power-line extensions into 
farming communities ts more positive than ever. The 
company, realizing that it must be prepared to build 
such lines in the future. is figuring on some means 
of reducing the costs of doing so, as the revenue from 
farm consumers cannot be figured high. 

The purchase and operation of the Seattle street 
railways by the municipality is hkely to be followed 
bv a similar deal at Tacoma, where the initiative look- 
ing to this end has been taken bv the manager of the 
street railway company, Louis H. Bean. He has sub- 
mitted to the city commissioners a line of argument 
favorable to complete municipal ownership; but he 
indicates that if the city desires a continuance of pri- 
vatelv owned lines there must be certain measures of 
relief forthe company. 

The city of Seattle, whose hydroelectric and steam- 
electric plants supply energy for lighting and a large 
amount for commercial power, must necessarily con- 
tinue for at least two vears to buy power from the 
Puget Sound company to operate its street railways, 
pending the time required to construct and equip the 
proposed power plant on the Skagit river. The delay 
in determining the location of a storage dam on that 
stream has deferred the time of actually beginning 
construction work, although a bond issue of $5,500,000 
was authorized two years ago to finance the project. 

The 110,000-volt transmission line. extending from 
the [Long I_ake hydroelectric plant of the Washington 
Water Power Co.. 170 miles southwesterly to Taunton 
substation of the Chicago, Milwaukee & St. Paul rail- 
way, has been completed. This was built by the Inter- 
mountain Power Co.. a power distribution concern, 
which is to deliver electrical energy/to the Milwaukee 
company for(theidivision_that is being electrified. 
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GEOLOGICAL SURVEY’S REPORT ON 
POWER PRODUCTION IN FEBRUARY. 


First of Monthly Reports of Central-Station Production 
Presents Interesting Facts on Sources of 
Energy and Electrical Output. 


The United States Geological Survey, Washing- 
ton, D. C., has begun the gathering of monthly sta- 
tistics on the production of electric power. The data 
for February presented herewith have been prepared 
by W. B. Heroy of the Water Resources Branch. It 
is hoped by the director of the Geological Survey, Dr. 
George Otis Smith, to make the compilation of similar 
reports a regular feature of the Survey’s work in in- 
vestigating the sources and distribution of electric 
power. 

This report is based on returns received from 3150 
electric power plants engaged in public service, in- 
cluding central stations, electric railways and certain 
other plants, the output of which contributes to the 
public supply. The returns received represent about 
85% of the total generating capacity. For plants 
which did not make returns or which were unable to 
furnish the data requested, estimates of output were 
made from available information. The output for the 
month averages 110,000,000 kw-hr. per day, of which 
39% was produced by water power. 

In the following large table are combined the 
data given in the three separate tables of the report. 
Column (2) gives the toal capacity in kilowatts. 
of the power plants whose output is given in columns 
(3) and (4); the former gives the electrical output 
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output produced by the combustion of fuels; in each 
case in these two columns it should be noted that the 
output is given in thousands of kilowatt-hours. The 
combined total output is 3,100,154,000 kw-hr. In 
columns (5), (6) and (7) is given an analysis of the 
amounts of coal, petroleum and natural gas used for 
the fuel-produced output of column (4). 


ELECTRIC RAILWAY STATISTICS GIVEN 
OUT BY CENSUS BUREAU. 


Report Shows Rapid Increase in Light and Power Busi- 
ness by Traction Companies. 


According to a preliminary report issued by Di- 
rector Sam. L. Rogers of the Bureau of the Census, 
Department of Commerce, the street and interurban 
railways of the United States during the year 1917 
transported over 11 billion fare-paying passengers, 
representing an average of something more than 100 
trips for each man, woman and child in the United 
States. The electric railway companies in that year 
operated 102,603 cars on 32,535 miles of line, com- 
Drising 44,812 miles of track; employed 294,826 per- 
sons, to whom were paid salaries and wages aggre- 
gating $257,240,362; and derived revenues amounting 
to $650,149,806 from their railway operations. The 
rates of increase in the various items presented by the 
report were in most cases materially less during the 
period 1912-17 than during the preceding five years. 

This report, which was prepared under the super- 
vision of Eugene F. Hartley, chief statistician for 
manufactures, relates to the calendar years 1917, 1912 


produced by water power. while column (4) gives the and 1907. The statistics cover electric-light plants 
Electric Power Produced—~ Quantities of Fuels Used in Electric Power 
(3 (4) r Production 
(2) By Water By Fuels. (5) (6) (7) 
(1) Capacity. ower. (Thousands of Coal. Petroleum and Natural gas. 
State. (kw.) (Thousands of kw-hr.) (Short tons.) derivatives. (Thousands of 
kw-hr.) (Barrels. ) cu. ft.) 
Alabama ibe eek MAAS RAG ok AOR ES 165,6KS 39,372 12,939 30,164 0 0 
Arizona $6645 aoe i ewe ee een ak Bee 91,563 3,967 18,395 483 109,450 0 
Arkansas © cc4 6 iadso6 Sewn G2 RES eae 32,358 77 6,275 13,267 442 0 
California:  aicsien kerra dene name hee 852,956 190,462 38,295 0 199,074 0 
Colorado ..............06 cece eee eee 131,027 13,161 17,271 40,980 ,896 0 
Connecticut! | oidaiee te sci wiee enue eas 252,130 12,419 38,643 61,745 333 20,766 
Delaware ............: cece cece e aces 20,617 0 5,549 8,59 0 - 0 
District of Columbia ................. 66,450 0 18,094 21,41 0 0 
Florida: (2-73 ie ate ee ei eee ee ees 59,304 678 11,257 3,424 26,084 98 
Georgia ii ii nS 3 ond PA REE OSS . 214,250 35,497 7,236 14,088 0 
Idaho. 46 hos tendece theses bleu a ee 115,439 42,050 259 125 10 0 
Minoli eea Gee i e a E a ee a eee 804,329 13,701 241,930 360,806 1,004 0 
Indiana (hace che oie eee eke Geeeeeon 319,348 3,761 56,151 152,218 436 2,160 
lowaâa'` obec cco Ea aa a E eek 291,635 44,214 23,110 136,896 798 
Kansas 65 8S ie REA wa OOO ES 156,114 1,267 29,203 46,987 40,5438 67,937 
Kentucky bd ook eh a Kee be od eS 104,889 18,900 41,636 3 
Louisiana (4255 eco athe Ses se See 52,639 0 14,034 14,240 30,788 55,092 
Muine eener beck aeda a da tous alee 92,927 16,611 132 525 
Maryland ........... ..... PY Re teeny wre 128,879 278 18,448 28,317 159 1,500 
Massachusetts ......... 0.200 cc ee eee 748,698 19,147 102,844 133,965 21 
Michigan 2 i654 ces ees eather eee 476,913 49,980 97,187 127,362 117 0 
Minnesota ......... cc ee ee ee wee 292,935 24,525 28,708 64,400 1,003 ` 0 
Mississippi .................. EE oe ue 34,315 5,789 16,177 410 0 
Missouri cs era's OAS he ewe ee 291,170 4,297 37,212 84,472 $2,198 0 
Montana isp i IS oie dawn 237,476 2 69,220 1,552 5,008 539 1,008 
Nebraska ccs Fehon eee OG vanernes 90,462 §10 16,922 29,237 5,488 0 
Nevada n't ay bee ena he eden See 10,630 2,913 137 198 900 0 
New Hampshire ............ 0.022 eee 47,938 4,660 2,188 5,205 20 0 
New Jersev oo... ce ee twee 343,214 165 79,153 107,035 95 121,000 
New Mexico ...... 0.0.0 ccc cee ee eee 12,830 59 1,272 2,875 1,060 R 0 
New York occ 93 65 660549946642 oe ee oes 1,836,029 204.599 288,986 367.508 380 458,233 
North Carolina 665 eee ee ihe ee ree ees 172,217 43,234 2,820 8,456 20 0 
North. Dakota 65. be ao een te ees 20,939 0 2,308 15,875 647 0 
OHIO: oaio eE KE bed ooo eee es tants Aaa 829,161 2,309 181,766 313,309 786 271,454 
Oklahoma oon oc Ge RAGS SES ce 2 Oe 68,013 223 12,092 10,705 8,140 377,988 
Oregon ooren ieran ee a a AERA 112.008 27,034 3,259 139 14,716 0 
Pennsylvania ...... 0... eee 1,132,174 55,066 243,098 443,892 15 53,045 
Rhode Island ........... 0.0.02 runun 159,17 383 28 767 29,692 0 0 
South Carolina 2... 0... eee ee ee 195,192 64,745 3,235 8,971 0 
South Dakota 2.0... ... 0... cee ee ees 34.449 4,624 2,751 12,653 3,321 0 
Tennessee 26s doe os EE ek eo SAGAS 170,272 43,780 8,368 24.161 0 
TOK SS iii. ats ea gee on ee EAA ee 202.101 165 43,151 25,800 171,374 173,960 
Utah oie el View's Aanu aal a aa pa i 76,832 48,906 0 n 
Vermont 236605 e4 cewreed etre ot ee ei ae 86.071 13,777 209 642 0 0 
Virginia ick brn ends eh ee Se Re OC ee 186,150 17,893 17,685 30.503 132 ñ 
Washington (2566 de ethan Seo SEA Lote 275,802 71,160 5,667 23,381 1,989 0 
West Virginia 3. 2:4 sec. esiie ei tokaus 187,556 1,453 51.584 61,120 7 86,276 
ISCONSIN : 5 ieee KKK A ee RE CRA ESS < 351,215 28,284 32,709 65,901 584 0 
Wyoming ercocctcdots neo snat uetanges 21,031 251 3,542 13,264 8,260 2,884 
"TOUAl «fo ech es Sees Be TTT emt 12.665.309 1,220,932 -1.879,182 3,007 .815 662,770 1,693,401 
Combined: total co os. 6 ee ee AEE eae d CER AG RE ERAS Cee Fees 3,100,154 
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operated in connection with electric railways and not 
separable therefrom, but'do not cover mixed steam 
and electric railroads nor railroads under construction. 

The total primary horsepower amounted to 4,200,- 
192 in 1017, an increase of 14.7% over 1912 and of 
66.7% as compared with 1907. The great bulk of 
this power was derived from steam which contributed 
3,543,915 hp. to the total, as against 627,983 obtained 
from water and 28,294 from internal-combustion en- 
gines. The rate of increase in steam power, however, 
was considerably less than the rates for the other 
forms of power. A pronounced tendency to use 
larger units appears in the case of all three classes of 
power. Between 1907 and 1917 the average horse- 
power of the steam engines increased from 716 to 
2036; of the water wheels, from 403 to 1987; and of 
the internal-combustion engines, from 398 to 534. 

The electric power consumed in 1917 aggregated 
12,187,850,831 kw-hr., of which 7,240,502,789 was 
generated by the companies themselves and 4,947,- 
348,042 was purchased. The rate of increase in total 
power consumed during the five-year period 1912-17, 
which amounted to 35.1%, was much greater than the 
rates of increase during the same period in revenue 
car mileage and passengers carried—I1.3% and 19.5% 
respectively. This difference was due mainly to the 
rapid increase in the light and power business done by 
the railway companies. 

The income of the companies from all sources in 
1917 aggregated $730,108,040, of which sum $650.- 
149,806 represented revenues from railway opera- 
tions, $59,675,286 was derived from auxiliary light 
and power business, and $20,282,948 was non-operat- 
ing income. The revenues from railway operations 
increased by 21.3% during the period 1912-17 and by 
62.2% between 1907 and 1917, but those from light 
and power business increased by 89.4% and 245.1% 
during the five-year and ten-year periods, respectively. 
The operating expenses aggregated $452,594,654, an 
increase of 36% over 1912 and 80.1% over 1907; and 
the deductions from income, comprising taxes, inter- 


ELECTRIC RAILROAD STATISTICS FOR THE UNITED 


STATES. 
z Per cent of 
increase.' 
1907- 1912- 
1917 1912. 1907. 1917. 1917. 
Number of com- 
panies .... 1,311 1,260 1,236 eisni . Ase 
Operating .. 947 7 945 0.2 —2.9 
Lessor? ..... 864 285 291 assa ees 
Miles of line.. 32,534.68 30,437.86 25,547.19 27.4 6.9 
Miles of single 
trac PE 44,811.52 41,064.82 34,381.51 30.3 3.1 
CALS: 6464535554 102,603 94,016 83,641 22.7 9.1 
Passenger... 79,914 76,162 70,016 14.1 4.9 
All other ... 22,689 17,854 13,625 66.5 27.1 
Electric loco- 
motives .. 357 277 117 205.1 28.9 
Number of per- 
songs em- 
ployed ..... 294,826 282,461 221,429 33.1 1.4 
Salaries and 
wages ..6- $257,240,362  $200,890,939 $150,991,099 70.4 2.0 
Total hp. ..... 4,209,192 3,661,385 2,519,823 66.7 14.7 
Steam engines: 
Number .. 1,741 2.258 3,368 —48.3 —22.9 
TAD. sed acs 3.543.915 3,165,888 2,411,527 47.0 11.9 
Internal-combustion engines: 
Number .. 53 48 4l ees. “as 
E 28,294 24,190 16,335 732 17.0 
Water wheels: 
Number .. 316 383 228 38.6 17.5 
HDs. 26 shane 627,983 471,307 91,961 582.9 33.2 
Kw. capacity 
of dynamos 2,928,454 2,505,316 1,723,416 69.9 16.9 
Output of sta- 
tions, kw-hr. 7,240,502,789 6,002,659,0386 4,759,130,100 52.1 20.6 
Energy ur- 
chased, kw- 
hr. ........ 4,947,348,042 3,017,358,753 §.......... 64.0 
Passengers car- 
ried ........14,606,914,573 12,135.341.716 9.533,080.766 52.2 19.5 
Revenue ....11,304,660,462 9,545,554.667 7.441.114.5908 51.8 18.4 
Transfer ... 3,021,137,935 2,423,918,024 1,995.658.101 51.4 24.64 
Free ...... .. 181,116,176 165,869,025 96,308,157 . 88.1 9.3 
Revenue car 
mileage .. 2.139.222,930 1.921,620,074 1,617,731.300 32.2 11.8 
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cst, and fixed charges, amounted to $221,062,456, an 
increase of 19.6% for the later five-year period and 
of 60.1% for the decade. The net income, therefore, 
was $56,450,930, a sum less by 17.2% than the net 
income of 1912 but greater by 39.9% than that of 
1907. Of the 947 operating companies, 300 paid divi- 
dends aggregating $48,337,435. a decrease of 6.4% as 
compared with 1912. | 
Per cent of 


increase.’ 
1907- 1912- 
1917. 1912. 1907. 1917. 1917. 
Income Account (Operating Companies): 
Railway operations 
—Revenues- .$650,149,806 $535,996,122 *$400,896,034 €2.2 21.3 
Auxiliary operations 
—Revenues 69,675,286 31,615,582 17,291,824 245.1 89.4 
Nonoperating in- 
come ....... 20,282,948 18,418,813 11,556,396 75.5 10.1 
Income from all 
sources ....$730,108,040 $585,930,517 $429,744,254 69.9 24.6 
Operating expen- . 
SES ect ween $462,594,654 $332,896,356 $251,309,252 80.1 36.0 
Deductions from 
income ...... $221,062,456 $184,894, 272 ®$138,094,716 60.1 19.6 
Net income .....$ 56,450,930 $ 68,139,889 $ 40,340,286 39.9 —17.2 
Dividends? ...$ 48,337,435 $ 51,650,117 $ 26,454,732 82.7 —6.4 


Surplus ......-.$ 8,113,495 ye $ 13,885,554 —41.6 —50.8 
l. 


Railway operationS—Revenues .......esesesessessosso $650,149,806 
Expenses 40% Sosduis conradti bates tea Shaan ee eas 421,250,838 
Net revenue, railway operations..................508- $228,898,968 
Auxiliary operations—RevenueS .............cceeceees $ 59,675,286 
EXPOCNSES) 654.454.6508 eeso siao oc aa Hone WU eae ne oe eas 31,343,816 
Net revenues, auxiliary operations ..............0.08- $ 28,331,470 
Net operating revenue ....... 0... ccc ete eee eee $257, 230,438 
Taxes assignable to operations ................000000e 45,756,695 
Operating income | 6i6iic isk hi kad pie ae Aa he $211,473,743 
Nonoperating income ........ 0... cece eee cect seer seca 20,282,948 
Gross income 66 vind wees hl WF ORES Ss HE ee E a aaia $231,756,691 
Deducting from gross income ............eeeeeeeeeees 175,305,761 
Net -incom sedis Lasenes se be lia tows a eke ees $ 56,450,930 
Net income ico 5 8h i Oe eh ies ets ewe eee ee ee $ 56,450,930 
Dividends | ohh e he a ei Wa EEN ie 48,337,435 
Surplus- 65 aoe hi hac brew Oe Sh ey ee a nes eS $ 8,113,495 
Profit and Loss Accounts: 
Charges for sinking fund and other reserves.$ 9,927,578 
Sundry appropriations of net income........ 8,257,632 
$18,185,210 
Profit and loss credits ...........:-2 cee eee 1,205.910 
— $16,979,300 
WON CIC: Lear ode bat boe 2A ek Se BRAY Ce hd e a eens $ 8,865,805 


‘A minus sign (—) denotes decrease; percentages omitted 
where base is less than 100. 

“Lessor companies, 1917, include companies maintaining sep- 
arate organizations though leased to, and controlled through 
stock ownership, by other companies, largely in Pennsylvania. 
In 1912 and 1907 these were treated as merged and not included 
in the number reported. 

‘Includes track lying outside the United States (1917, 29.95 
miles; 1912, 31.91 miles; and 1907, 27.52 miles) but excludes track 
not operated. 

‘For 939 companies. 

5Figures not available. 

Inclusive of charges for sinking funds, carried as profit and 
loss accounts in 1912 and 1917. 

"Dividends paid by 300 operating companies in 1917 and by 
292 in 1912. 


BY ELECTRICITY. e 


An innovation in Mississippi farm life is occurring 
in Pike county in the way of lighting farm houses and 
buildings by electricity. Several farmers from other 
parts of the country have purchased farms and moved 
to Pike county during the past few weeks. These 
people are now contracting with the city of West 
Point for electricity on a 20-mile circuit running east 
and north, and after this circuit is erected they will 
have city advantages. This is truly an innovation for 
Mississippi, if not for the South, to have an entire 
farming section electrically lighted and entirely linked 
with macadam roadsf `” 


MISSISSIPPI! FARMING SECTION LIGHTED 
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Coal Mining Situation 

T WAS the opinion of the National Coal Asso- 
| ciation, as expressed at their annual conven- 

tion in Chicago, that coal prices will be higher 
next winter. Forty thousand foreign-born coal 
miners are leaving the mines this year to retum 
to their native lands, taking with them their savings 
and their children, embryo miners. It was stated that 
150,000 miners had already been lost to the industry 
since the war, and in the most part permanently. With 
immigration ceased, the coal mining industry faces the 
most serious shortage of !abor in the history of mining. 

With the increasing labor shortage due to migrating 
miners and the absence of normal influx of immi- 
grants, electrification of the mines seems to offer the 
only palliative for labor shortage, while also being a 
big factor in cutting the cost of coal. Another matter 
central stations might consider more seriously is that 
of owning their own or having interests in, coal mines. 


Record-Breaking Electrical Exports | 


IGURES just made available on the foreign 
F commerce for March show that the electrical 

exports have continued to climb steadily so that 
March is the third consecutive month to establish suc- 
cessive new records. In fact, since the signing of the 
armistice in November, December was the only recent 
month that has not set a new record. A significant 
fact about this development of our foreign electrical 
trade is that many countries in Europe have again 
become important purchasers of our goods, while the 
buying in South America and in other continents has 
also been stimulated since the cessation of active hos- 
tilities. American electrical manufacturers are in bet- 
ter position to supply the world’s electrical needs than 
any other producers and the high quality of their prod- 
ucts is becoming recognized everywhere. Continued 
further increases in these exports is therefore to be 
anticipated. 


Moving With the Times 


OOD roads will help the electric truck. The 
rapid rate at which automobile transports have 
taken to freight haulage assists rather than 
deters the employment of the electric truck. Each has 
its feld and the misapplication of the gasoline truck 
with its high maintenance costs and high rate of de- 
terioration only serves to hasten the day when the elec- 
tric truck will receive the wide usage it deserves. The 
good roads movement should act as an incentive to 
central-station companies to boost the electric truck. 
Trucks, tractors and trailers propelled electrically 


Editorial Comment 


do not interfere with freight haulage by trolley. 
Freight haulage by trolley has been found advan- 
tageous by those going after this form of business. 
The central station will find this form of load of ben- 
eft for filling up the night valleys in the load curve, 
whether they operate the trolleys or only sell energy. 

Trucks, tractors, trailers and trolleys are all meth- 
ods of moving freight electrically, each deserving of 
due consideration. It is necessary to consider them if 
we would move with the times. | 


Geological Survey’s Power Report 
ONTHLY reports on the electric power pro- 
M duction of the country by states have been 
undertaken by the United States Geological 
Survey and the first of them, covering the month of 
February, has been issued. It is reproduced in slightly 
condensed form on page 898. These reports promise 


' to be of great value for several reasons. The first 


report shows the proportion of the output that was 
produced by water power and that produced by fuels, 
the former being 39% in February. Utah is the only 
state that shows no use of fuel in power production, 
whereas four states and the District of Columbia show 
no use of water power. The report also shows the 
kind and quantities of fuels used for this purpose. 
Taken as a whole, the output of electric power plants 
is a very accurate barometer of current business con- 
ditions, so that these reports will have value in record- 
ing the ups and downs of general business. It is to be 
hoped that every plant will be able to contribute data 
to make these reports still more complete. 


Instructing the Architect 

RCHITECTS have a large number of problems 
A to consider in designing a building. These deal 

not only with the esthetic but with the utilitarian 
aspects of the completed structure. On account of the 
number of features to consider it is very common for 
the architect to neglect quite important factors that 
would make the finished house more comfortable and 
convenient to its occupants. 

The electrical facilities are among the most com- 
monly neglected in the average home and other build- 
ings as well. This is largely because architects have 
not been fully informed as to the need for abundant 
and well located outlets for not only lighting purposes 
but also for more convenient and safer use of elec- 
trical apphances. The educational movement proposed 
among architects in the California Co-operative Elec, 
trical Campaign and described in this issue is there- 
fore of special interest. It should be_put into effect 
not only in California but in every, state inthe country. 


af 
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A Broad-Gauged View of Power 


Development 


EFERENCE was made briefly in these columns 
R in our last issue to the masterly address on 

“Planning for Power,” delivered before last 
week’s convention of the National Electric Light Asso- 
ciation by Dr. George Otis Smith, director of the 
Geological Survey. This address was one of the most 
impressive features of this big gathering of central- 
station men and we take pleasure, therefore, in repro- 
ducing it in full in this issue. Written in clear, lucid 
stvle, Dr. Smith’s address can be easily read in much 
less than an hour and it will well repay every elec- 
trical man who wants to obtain an inspiring and yet 
not exaggerated insight into some of the future possi- 
bilities of his industry to devote the time for reading 
the address carefully. 

The importance of electric power to the nation was 
clearly and forcibly demonstrated during the war when 
1eady and reliable power supply enabled munitions 
plants, shipyards, etc., to meet promptly the call for 
huge quantities of military and naval supplies neces- 
sary to win the war. The marked shortage of men 
prevailing at the time required much greater use of 
power instead of the manual methods so largely used 
heretofore. Recognition of the vital importance of 
power was freely shown by many executive branches 
of the Federal Government, from President Wilson 
‘down. In the address by Dr. Smith he shows that both 
he himself and Secretary of the Interior Lane now 
recognize that electric power will not only remain of 
great importance to the country, but in all probability 
will become of increasing importance to its welfare. 
In the competition for international trade that is now 
being resumed on a keener basis than ever before, the 
United States with its high wage scales and high 
standards of living and not too plentiful supply of 
labor will be forced more and more to use machinery 
and to discard hand work and inefficient methods. 
Only by having abundant and cheap power available 
can it meet the situation adequately. 

Dr. Smith clearly sets forth that power is the great 
industrial need of the day and must be produced in 
bulk in the most advantageously located and most 
efficiently operated plants. He pictures for the North 
Atlantic industrial district from Boston to Washington 
or Richmond, for example, a continuous network of 
high-tension power trunk lines into which would feed 
possibly some twenty large and extremely efficient 
water-power plants and steam-electric plants, the latter 
situated at mine mouths, if abundant water is avail- 
able there. or else at tidewater. He shows that in the 
West, especially in California, extensive intercon- 
nected power systems have been operating very suc- 
cessfully, so that a similar set of power networks in 
the East would be original only in the capacity of its 
lines and of the stations connected to it and in that 
the latter would very largely be coal-burning plants 
because of the inadequacy of water power in this con- 
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gested industrial region. The coal in the East is grad- 
ually becoming exhausted and must therefore be util- 
ized much more efficiently than now in order to last 
as long as possible; this can be done only by shutting 
down present small and wasteful plants and concen- 
trating the power production that must come from coal 
in plants such as those proposed in Dr. Smith's 
projected system. In his picture of the future power 
system he thus fully bears out the predictions of such 
notable American electrical leaders as Dr. Charles P. 
Steinmetz and Mr. Samuel Insull, who have for many 
years foreseen these developments as indicated not 
only by economy but by the increasing need for con- 
servation of our natural resources. 

In anticipation of such gigantic power develop- 
ments Secretary Lane and Dr. Smith have urged Con- 
gress to authorize appropriations for a general power 
survey of the United States and a more intensive 
power survey of the North Atlantic district referred 
to. Mention has been made of this before in these 
columns. Dr. Smith in his address asked for the co- 
operation of the power companies in this connection 
and was heartily assured of it when he had concluded. 
With the exception of some of the smaller companies. 
the electric power interests are all believed to be in- 
tensely interested in promoting the objects of the pro- 
posed surveys and will without question do everything 
possible to aid in carrying them out effectively. 

The most inspiring feature of Dr. Smith’s address 
is that he foresees a brighter and much more impor- 
tant future for the electrical industry than is antici- 
pated by many electrical men whose vision has become 
nearsighted because of numerous difficulties that have 
had to be met within the last two years. He recognizes 
that we are bound to see much more general electrifi- 
cation of our industries in order to conserve man 
power and also extended electrification of railroads in 
at least the congested districts in order to conserve 
fuel and increase track capacity at critical points. 
The gross wastefulness of the steam locomotive, which 
consumes from two to four times as much coal in 
doing a certain amount of through-train hauling or 
switching as its electric rival, was well set forth in 
Dr. Smith’s address. 

These developments are bound to be accelerated 
by the country’s industrial needs so that the increased 
call for power must be looked forward to, hence the 
appropriateness of his topic—planning for power. 

It happens occasionally that a disinterested ob- 
server sees more clearly what is transpiring and is 
likely to happen in a field of endeavor than the actual 
workers thereof whose vision is limited too much by 
looking after the vexatious details of each day's work. 
Dr. Smith has illustrated this truth by presenting a 
more farsighted picture of the future of the electrical 
industry than is conceived in the mind of the average 
electrical man. The industry, therefore, owes him 
sincere gratitude for furnishing new inspiration to face 
the coming days of rendering greater service to the 
country. 


O02 — 


Central-Station Company’s Progressive 
Record ae 


S BEING a story of one company’s progress, the 
A article appearing on page 889 telling of the de- 

velopment of the Commonwealth Edison Co. 
might appear, perhaps, to be only of local interest. 
Viewed from the broader aspect of typifying the cen- 
tral-station industry and what it can accomplish in the 
community it serves, the article is of vital interest to 
all. Mr. Ferguson’s review tells in an unbiased way 
what his company has done in the last two years and 
what it did toward winning the war. This article is 
not merely a review of conditions as accomplished by 
one company. It is an article that indicates the intri- 
cate manner in which the central-station company’s 
development is intimately interwoven into the very 
fabric of the community it serves. The central station 
must progress with the community, and vice versa, or 
both must suffer. In Chicago the utility developed, 
broadened and rendered magnificent service to the 
community and the country as a whole by rendering 
reliable service, refraining from increasing rates by 
adapting itself to circumstances and the pressure 
exerted by the war. 

Attention may be drawn to the vast outputs in- 
volved. The annual output of two of the company’s 
stations exceeded 1,000,000,000 kilowatt-hours, while 
a third station generated 540,000,000, a production far 
exceeding that of many companies. By a readjust- 
ment of circuits to permit the more recent and more 
efficient machines to operate at high load-factors, a 
direct saving of $1,390,000 was obtained, this coupled 
with the fact that the company owns part interest in 
certain coal mines and the adoption of numerous re- 
trenchments and economies, enabled the company to 
avoid raising its rates. 

Mr. Ferguson, after stating that the provision of 
ample reserves in all elements of material equipment 
and financial reserve and stability has always been his 
company’s policy, points out that the third funda- 
mental is that of personnel. A house divided against 
itself cannot stand. But a house, a company family 
where there is co-operation and a oneness of purpose, 
is safe, can weather the storms and pass unscathed 
through circumstances that would wreck others less 

rmly founded and less securely built up. 

Ownership or part interest in coal mines, a matter 
we have already on several occasions encouraged cen- 
tral stations to investigate, proved its worth for the 
Chicago company during those days of high coal 
prices, sporadic deliveries and unknown qualities. 
Another matter closely related to local harmony and 
reciprocal welfare is that of selling stock to customers, 
to employes and the community generally. To do so 
makes prosperity mutual, strengthens the ties of un- 
derstanding and interest, and goes further than any- 
thing else to combat the spread of so-called socialism 
and municipal ownership. 

The record of the Commonwealth Edison Co. is a 
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magnificent “one.. Its war record has been possible 
only because of what has gone before, only because 
its financing, its organization and its policies have been 
sound. Incidentally it should be remembered that 
many of the results could not have been obtained had 
the system been smaller and, therefore, less favorable ; 
which merely emphasizes one more benefit of monop- 
oly as against competition in public utility endeavor. 


The Water-Power Situation 
NE of the crying needs of the nation today is 
O that its water powers be developed instead of 
being allowed to go to waste. That this is so, 
all are agreed. Yet notwithstanding, little or nothing 
has been actually accomplished in the way of encour- 
aging water-power development. 

Roughly speaking, nothing has been done for the 
last ten years to harness the country’s water powers 
and turn to usefulness the “white coal” that now flows 
needlessly and criminally to waste. Why this is so, 
and the conditions as they exist today, is tersely and 
simply explained elsewhere in this issue by M. O. 
Leighton in an article entitled “Need for and Status 
of Water-Power Legislation.” This article deserves 
careful study by all concerned with wgter-power devel- 
opment, the harnessing of the nation’s rivers, and that 
means everyone, since water power is a national asset 
and every horsepower-year obtained from water means 
coal conserved. 

The war emphasized the importance of utilizing 
our fuel most usefully; and while to burn it in raw 
form is largely waste, to use coal in any form when a 
harnessed water fall would suffice is greater waste 
still. While it is true that there is not enough water 
power to replace coal entirely, every pound of coal 
replaced by water power represents coal saved. By 
harnessing our water powers railroads could be elec- 
trified, barren territories could be developed and culti- 
vated and new industries started. Electrochemical and 
metallurgical processes now have the opportunity of 
replacing German goods; plenty of cheap power makes 
it the easier. The oil supplies are rapidly decreasing 
as is also true of the country’s natural gas. 

The time to obtain action upon water-power legis- 
lation is now. The time has come when a workable 
water-power policy is needed and when it can be 
formulated. A new Congress, the sixty-sixth, is in 
session now. Matters of the most pressing nature or 
those most energetically pushed by their sponsors re- 
ceive first attention. If water-power legislation is to 
be enacted, it must be pushed and pushed with deter- 
mination. It behooves the engineers, the engineering 
socicties—in fact, everyone with the national welfare 
at heart, to make known their wishes as to water- 
power legislation. It is hoped active steps will be 
taken to exert sufficient pressure upon Congress to 
obtain results without further loss of time, namely, 
the enactment of workable water-power laws and the 
clear definition of the-Government’s policy respecting 


the developmentiiofdhis invaluablesnational resource. 
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Week’s Events 
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Electric Power Club Adopts Reorganization Plan — 
Activities of Society for Electrical Development Reviewed 


A. S. M. E. PROGRAM FOR SPRING MEETING 
AT DETROIT. 


Important Four-Day Meeting to Be Held by American 
Society of Mechanical Engineers. 


The spring meeting of the American Society of 
Mechanical Engineers will be held at Detroit, Mich.. 
on June 16-19, inclusive. Headquarters will be estab- 
lished at Hotel Statler. The tentative program is 
as follows: 

MONDAY, JUNE 16. 


2 P. M.—Business meeting followed by report of 
Committee on Aims and Organization. 

8:30 p. m.—Address of welcome by Mayor James 
Couzens. Reception and dance. 


TUESDAY, JUNE 17. 


10 a. m.—Research Session—under auspices of 
Research Committee—“The Present Condition of Re- 
search in the United States.” by Arthur M. Greene, 
Jr.: “Research Work on Malleable Tron.” by En- 
rique Touceda. Reports of subcommittees on Flow 
Meters, Bearing Metals and Lubrication. “The 
Organization and Conduct of an Industrial Tabora- 
tory,” by A. D. Little and H. F. Howe. Other papers 
to be announced. 

10:30 a. m.—Trip to Burroughs Adding Machine 
Co. Luncheon at plant. 

12:30 p. m.—Luncheon at Hotel Statler for Coun- 
cil and sections representatives. 

2 p. m.—Industrial Relations Session—“‘Tndustrial 
Personal Relations,” by Arthur M. Youne (contri- 
buted by the Chicago Section). “The Status of In- 
dustrial Relations,” by L. P. Alford. “Certain As- 
pects of the Management Problem.” by Magnus W. 
Alexander. (Other speakers to be announced.) 

2:30 p. m.—Trip to Morgan & Wright Co. plant. 

8:30 p. m.—Musical entertainment. Arena Gar- 
dens, 1253 Woodward avenue. Dancing, cards, re- 
freshments. 

WEDNESDAY, JUNE 18. 


10 a. m.—Simultaneous sessions.— Sections Ses- 
sion (under auspices of Sections of Mid West).— 
“Central Station Heating in Detroit.” by J. H. Walker. 
“Production of Liberty Motor Parts at the Ford 
Plant.” bv W. F. Verner. “Fire Engines and the Fs- 
sentials of Fire Fighting.” by C. H. Fox. “Electrical 
Method for Measuring the Flow of Fluids in Pipe.” 
by J. M. Spitzglass. 

Gas Power Session (under auspices of sub-com- 
mittee on Gas Power).—“Crude-Oil Motors vs. Steam 
Engines in Marine Practice,” by J. W. Morton. ‘The 
Hvid Engine and Its Relation to the Fuel Problem.” 
by E. B. Blakely. Other papers to be announced. 

10o a. m.—Trip to Connors Creek plant of the 
Detroit Edison Co. Luncheon at plant. 

2:30 p. m.—-Steamboat trip through St. Clair 
Flats. Steamer Brittania leaves foot of Bates street. 


returning at midnight. Dinner on boat. Entertain- 


ment, dancing, refreshments. 
THURSDAY, JUNE 10. 


10 a. m.— Simultaneous sessions.—Fuel Session.— 
“Pulverized Coal as a Fuel,” by N. C. Harrison, 
“Economy of Certain Arizona Steam-Electric Power 
Plants Using Oil Fuel,” by C. R. Weymouth. “Pul- 
verized Coal for Stationary Boilers,’ by H. G. Barn- 
hurst and Frederick A. Scheffler. 

General Session.—‘‘Elements of a General Theory 
of Wing Design,” by W. C. Durfee. “Air Fans for 
Driving Electric Generators on Airplanes,” by Capt. 
G. Francis Gray, Lieut. John W. Reed and P. N. 
Elderkin. “Mechanical Lifts, Past and Present, and 
a Method for Their Balancing,” by Lieut. J. F. Rob- 
bins. “General Equations for the Design of Butt- 
Riveted Joints,” by A. A. Adler. “The Economical 
Section of a Water Conduit,” by Cary T. Hutchinson. 

2 p. m.—Trip to Ford Motor Co., Highland Park. 


REORGANIZATION PLAN OF ELECTRIC 
POWER CLUB ADOPTED. 


New Sections to Broaden Scope of Work—New Officers 
Elected at Annual Meeting. 


The adoption of the plan of reorganization pro- 
viding for the division of work into numerous sec- 
tions was the outstanding feature of the annual meet- 
ing of the Electric Power Club held at Hot Springs, 
Va., May 22 to 24. Under the new plan which was 
unanimously adopted, the following working sections 
were established for the existing membership: (1) 
Transformer Section, (2) Industrial Control Section, 
(3) Power Switchboard Section, (4) Mining and In- 
dustrial Locomotive Section, (5) Motor and Gener- 
ator Section, and (6) Turbo-Driven Apparatus Sec- 
tion. In addition, the following new sections were 
established to take care of the activities of new mem- 
hers that it is hoped will affiliate with the Electric 
Power Club under this plan: (1) Storage Battery 
Section, (2) Electric Welding Section, (3) Electric 
Furnace Section, (4) Portable Electric Tool Section, 
and (5) Electric Measuring and Recording Instru- 
ment Section. 

The chairman of each of the above sections will 
be elected by letter ballot. 

The meeting was devoted largely to reports of 
existing committees of which there are 28. One of 
the interesting features of the convention was the 
address by Secretary Redfield of the Department of 
Commerce, which pointed out the work which is being 
done by the Government in the interest of our indus- 
tries and how associations, such as the Electric Power 
Club, can avail themselves of this work. Secretary 
Redfield spoke particularly of the need for developing 
foreign trade and of the need for investing American 
capital in. foreign enterprises, particularly in those 
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countries that are heavily indebted to the United 
States Government. The secretary is also referred at 
some length to the urgent need for the development of 
water powers in this country and abroad. 

In the rules of procedure, which were discussed 
quite fully, it was decided that the 50° general pur- 
pose motor and the 50° direct-current generator be 
considered as a departure from adopted standards. 

President C. L. Collens, of Cleveland, discussed 
many important business problems in his address pre- 
sented at the opening session. He spoke of the poten- 
tial influence of the Electric Power Club and how 
this influence can be directed to the betterment of the 
industry by keeping in mind the interests of the pub- 
lic. In conclusion, he suggested a code of ethics for 
the Electric Power Club as follows: 

“I accept in full the responsibilities and obligations 
which my membership entails and will earnestly en- 
deavor to advance the welfare of the industry, and to 
maintain its standards of quality, integrity and fair 
dealing ; 

“I will refrain from all acts which are contrary 
to the public interest or which are unfair to my com- 
petitors ; 

“I endorse co-operation with the Government in 
correcting trade abuses, promoting conservation, sta- 
bilizing business conditions and in the furtherance of 
such other co-operative activities as are in the public 
interest ; 

“I advocate full publicity and frankness regarding 
market conditions, competitive terms and conditions 
of sale, the cost of manufacture and of distribution, 
and will establish at all times such individual price 
schedules and policies as will in my judgment produce 
business stability, create confidence on the part of the 
bankers and investors, and assure an adequate return 
on the capital invested ; 

“I will make a proper charge for all features en- 
tailing additional cost and will adopt only such con- 
tract forms and discount schedules as are fully justi- 
fed by the benefits accruing and the savings effected 
under the conditions specified ; 

“I believe in the creation of new business and in 
the development of new men to meet the needs of my 
own organization and, subject merely to equitable 
methods will respect the established trade relations 
and the business organizations of my competitors ; 
and lastly 

“I will honor and credit the statements, motives, 
and policies of any fellow member of the industry, 
or prior to taking such individual action as might 
otherwise be prompted, will refer any grievance, dif- 
ference, or claim of patent infringement to the Board 
of Governors for impartial investigation and, if pos- 
sible, equitable adjustment, mediation and concili- 
ation.” 

At the closing session on Saturday afternoon, the 
following officers were elected for the ensuing vear: 
President, James Burke, Burke Electric Co., Erie, 
Pa.; vice-president, A. L. Doremus, Crocker-Wheeler 
Co., Ampere, N. J.; secretary, C. H. Roth, Roth 
Brothers & Co., Chicago, and treasurer, R. J. Russell. 
Century Electric Co., St. Louis. The following were 
elected to membership on the Board of Governors: 
E. R. Harding, Holtzer-Cabot Electric Co.; James 
Burke, Burke Electric Co.; H. F. Stratton, Electric 
Controller & Manufacturing Co., and A. L. Doremus, 
Crocker-Wheeler Co. 

Mr. Harding was re-elected. 

In addition the following members hold over in 
office on the Board of Governors: T. FE. Barnum, 
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Milwaukee, Wis.; J. C. Hobart, Cincinnati, Ohio; 
F. M. Kimball, West Lynn, Mass.; W. A. Layman, 
St. Louis, and S. L. Nicholson, East Pittsburgh, Pa. 


ORGANIZATION OF ST. LOUIS ELEC- 
TRICAL BOARD OF TRADE. 


Will Promote Local Electrical Development and Foster 
the Interests of All Branches of the Industry. 


The completion of the organization of the St. 
Louis Flectrical Board of Trade was effected by the 
formal adoption of the constitution and by-laws sub- 
mitted by the Reconstruction Committee at a meeting 
of the organization at the Hotel Statler, St. Louis, 
Mo., on May 20. The work of the committee has 
extended over three months, and the constitution as 
presented and adopted has the complete endorsement 
of twelve members who compose the committee and 
who represent eleven branches of the industry. 

They are: B. H. Mann, chairman; W. N. Mat- 
thews, representing manufacturers; H. H. Hum- 
phrey, consulting engineers; C. E. Michel, light and 
power companies; Geo. Corrao, iobbers: W. O. 
Pennell, telephone companies; E. D. Smith, street 
railways; Fred. B. Adam, contractors; E. A. Chen- 
ery, railroads; L. M. Wood, manufacturers’ agents: 
E. L. Gross, dealers; Prof. A. S. Langsdorf, research 
laboratory. 

A good idea of the work to be undertaken by the 
organization can be had from the following extracts 
from the constitution: Its policy and practice shall be: 

(1) To create a spirit of mutual respect, esteem 
and co-operation between all branches of the electrical 
industry of St. Louis; the work to include the educa- 
tion of the people as to the benefits to be derived from : 
(a) general use of electrical equipment; (b) complete 
electrical wiring installations; (c) use of high-quality 
material and workmanship; (d) transaction of busi- 
ness only with competent and responsible people; (e) 
placing of business on the basis of advice rendered. 
quality and quantity of material installed, grade of 
workmanship and satisfaction to be derived from 
electrical installation. 

(2) To work for complete plans and definite speci- 
fications for all electrical installations and for expert 
supervision over all work to insure compliance 
therewith. 

(3) To secure full recognition of the desirability 
of healthy and prosperous public utilities, foster and 
promote their welfare. 

(4) To keep closely in touch with all public mat- 
ters pertaining to electrical problems, that all other 
business and governmental authorities may know that 
the organization is responsible and capable of intelli- 
gently handling electrical subjects. 

(5) To assist in co-ordinating and systematizing 
community advertising among the various branches of 
the industry. 

(6) To take up desired readjustments of freight 
classifications for electrical goods. 

(7) To take interest in encouraging export ship- 
ments via all routes. 

(8) To maintain an information bureau as to ma- 
terial and labor supply and demand. 

(a) To take interest in temporary or permanent 
exhibitions for the industry. 

(10) To provide weekly luncheon meetings for 
co-operative and educational purposes. 

(11) To hold evening meetings when desirable 
for the purpose of discussing strictly trade,subjects. 

In addition to the revenue collected from dues, 
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the organization will be financed by an underwriting 
membership among the firms and corporations in each 
branch of the industry. A Plan and Finance Commit- 
tee has been appointed for the purpose of financing 
for a period of two years. 

Temporary offices have been established at 1415 


Syndicate Trust Building, with W. R. Joyes, in charge | 


as acting secretary, pending the selection, of a secre- 
tary-manager and the arrangement of permanent 
offices. 

The present officers of the organization are: E. H. 
Waddington. Western Electric Co., president; B. H. 
Mann, Missouri Pacific Railway Co., vice-president ; 
George McD. Johns, W. N. Matthews and Pro., sec- 
retary-treasurer. 


ANNUAL REVIEW OF SOCIETY FOR ELEC- 
TRICAL DEVELOPMENT ACTIVITIES. 


Report of General Manager J. M. Wakeman Shows 
Results Obtained in Spite of Conditions. 


On account of a lack of space in our last issue, 
the annual report of J. M. Wakeman, general man- 
ager of the Society for Electrical Development, was 
omitted from the account of the Society's meeting. 
This report, which is presented herewith, covered 
the various activities of the society during the 
vear 1018, 

Although operating with reduced staff and ex- 
pense. the society continued its work to the utmost 
with the funds at its disposal. This was done largely 
through the daily newspapers, popular magazines and 
the trade press, the last mentioned being chiefly used 
to extend the application of the electric motor. In 
many of the newspapers special electrical pages were 
resumed upon the stopping of the war: many news- 
papers that never before inaugurated electrical pages 
were induced to start them: and for the magazines 
the society prepared and supplied scores of articles, 
photographs and data on electrical subjects. Export 
papers have been induced to install electrical sections ; 
the five pages of statistics published in the New York 
World Almanac under the heading “Electrical Prog- 
ress” were furnished by the society. In addition, 
material and data on electrical subjects were furnished 
news agencies, and special co-operative work rendered 
to moving-picture manufacturers. 

As a further indication of the character of this 
work, Mr. Wakeman called attention to the fact that 
such a prominent daily newspaper as the New York 
Evening Post has published several special articles 
prepared by Theodore Dwight, and so important a 
woman’s magazine as the Ladics’ Home Journal has 
given a full page in one issue to contributions by Miss 
Grace T. Hadley, both members of the society's staff. 

In addition to this education of the public, the 
societv has distributed many interesting and instruc- 
tive booklets direct to the industry. The more notable 
were: “Industrial Heating,” “More Than 3000 Uses 
of Electricity,” “Useful Electrical Information for 
Architects, Contractors and Engineers” and the “Elec- 
tric Range Handbook,” all of which served a very 
useful purpose in disseminating desirable propaganda 
for the industry. 

Mr. Wakeman outlined the national campaigns 
recently carried on by the society. In recalling the 
services rendered by the society in preparing and con- 
ducting such national campaigns as “Electrical Pros- 
perity Week” and “America’s Electrical Week,” he 
showed that while the movements “Save-by-Wire,” 
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“Brighten Up for the Boys Coming Home” and the 
one just closing, “Electrify Your Home,” have not 
been carried on so colossal a scale as the above men- 
tioned, nevertheless they served to catch the industry 
at the psychological time and to supply the further 

impetus it needed to keep going. 

Mr. Wakeman said, “We are greatly indebted to 
the trade journals for their splendid co-operation in 
keeping this campaign before their readers.’ He fur- 
ther stated: “The special poster used in the ‘Save- 
by-Wire’ campaign and the striking colored three-piece 
window trim used in connection with ‘Electrify Your 
Home’ were displayed in every town and city in the 
country, thus linking them up in a great national 
attention-compelling, business-getting electrical move- 
ment, which benefited everybody in the industry, either 
directly or indirectly. 

“The effects of the ‘Electrify Your Home’ cam- 
paign, which closed May 15, are now being felt and 
will be felt for a long time to come, in every com- 
munity where the local electrical interests participated. 

“Tt is unnecessary to relate the tremendous success 
and great value of these national campaigns, or to 
recount the enormous amount of mail literature pre- 
pared. printed and distributed during the campaign. 
The average member of the electrical family is familiar 
with the wonderful publicity obtained for the elec- 
trical industry, and everyone acknowledges that no 
other industry has succeeded in carrying on such cam- 
paigns as those conducted by the society.” 7 

The general manager’s report also outlined the edu- 
cational work carried on within the industry itself. The 
society's “Monthly Sales Service” renders a particu- 
larly valuable assistance to the retail end of the busi- 
ness. So successful has this been that it has been 
widely copied by other industries. Letters of appreci- 
ation have been received from all over the country 
in regard to booklets such as “How to Sell an Idea,” 
“Buying a Cause and Paying for Effect,” “How to 
Make Your Show Window Pay Your Rent,” “Wiring 
Your Share of 15,000,000 Homes,” “tor Successful 
Selling Suggestions,” “Selling Better Fixtures to More 
People,” “House-Wiring Publicity Helps,” “Why 
You Should Patronize a Responsible Contractor,” 
“More Customers, More Sales, More Profits.” These 
booklets and others have been prepared and distributed 
in quantities of considerably over a million and a half 
by the society. 

One small item, which nevertheless proved very 
popular and of great convenience, was the production 
of the so-called “Dollar Package” prepared by the 
society especially for contractors. It contains 60 uni- 
form proposal blanks, 30 estimate sheets and 10 sheets 
of typical floor plans. 

Continuing, Mr. Wakeman said that the society. 
had given special attention to central-station problems. 
Valuable booklets entailing a great deal of work in 
compiling the necessary data were sent to central- 
station members, who.found them extremely valuable 
and aimost invariably asked for more copies for vari- 
ous officials or department heads. Among these book- 
lets were “Where Increased Rates Have Been Grant- 
ed,” “Customers vs. Population,’ and “Customer 
Ownership of Public Utilities.” 

In addition, many of these books were distributed 
to manufacturer members as they proved of great 
value in compiling market analyses, and planning 
selling campaigns. 

Mr. Wakeman declared: “The most important 
book published this year is the Electric Range Hand 
Rook, which contains 216 pagescof the most up-to-date 
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information obtainable on the subject, together with 
charts, diagrams and other illustrations. It is bound 
in flexible leather and is in the hands of practically 
every concern selling electrical ranges. Although only 
recently issued, the second edition will be rapidly dis- 
posed of by manufacturers, central stations and deal- 
ers. The book sells for $1.50, which covers the cost 
of production and distribution. It has been pro- 
nounced the best electric range sales help ever pub- 
lished. 

As long as it was in existence, the society co-oper- 
ated with the National Committee on Gas and Electric 
Service, in the fuel-conservation program. It was also 
able to render assistance to the Fuel Administration, 
which was acknowledged with thanks. It supplied 
information to the electrical appliance manufacturers 
for submission to the Priorities SRE E and the 
War Service Board. 

Another very important feature of the society's 
work has been the dailv rendering of special services 
to the members asking for them. These services save 
the members both time and money, every one depend- 
ing upon the extent to which they avail themselves of 
this opportunity to use the society’s staff as an auxili- 
ary to their organization. 

The thousands of matrices and cuts asked for by 
members and newspapers for use in advertising is 
regarded as a well-worth-while educational accom- 
plishment. The society has greatly encouraged and 
fostered local advertising of the electrical fraternity. 

“The society is thus doing a special work of great 
value to the industry,” declared Mr. Wakeman in con- 
cluding this subject. “Various branches have their 
own organizations which work for their own interests. 
Such organizations are necessary, and equally neces- 
sary is a strong organization in which all the branches 
are represented and interested. The Society for Elec- 
trical Development is the one organization equipped 
to deal with problems common to all branches. 

“It has been commended by men in every division 
of the industry for the excellent work it has done in 
educating the public to an appreciation of the import- 
ant service rendered by the central stations and in 
promoting the use of electrical devices, resulting in a 
wider application of electric service by the house- 
holder, merchant, manufacturer, farmer and others 
whose knowledge of its possibilities has been ex- 
tended through the efforts of the society. 

“A plan of campaign has been outlined which 
would not only bring the society back to its former 
proud position in the industry, but would place it at 
the head of the industrial procession and make it an 
important part of the great national prosperity move- 
ment just getting under way. The plan, which has 
o do with the reconstruction of the industrv, will be 
submitted to the Board of Directors. It calls for an 
expenditure of money upon a larger scale than the 
society has heretofore made and can only be under- 
taken through the co-operation of the entire industry. 
The society was formed to bring about such co-opera- 
tion, and it should be possible, now that the abnormal 
war conditions no longer exist, to obtain the whole- 
hearted, enthusiastic support of those companies and 
individuals in whose interest the society has organ- 
ized and for whose benefit it has persistently worked.” 

Mr. Wakeman made a supplementary report on the 
results of the successful “Electrify Your Home” cam- 
paign. He showed that 506 cities requested this cam- 
paign material and each one was going after house- 
wiring orders in one wav or another. In these cities 
over 1190 individual companies “enlisted in the move- 
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ELECTRICAL MEASUREMENT OF GAS DE- 
SCRIBED TO CHICAGO ENGINEERS. 


Important Subject Discussed at Joint Meeting of Three 
Engineering Societies—Lifting Magnet Opera- 
tion Also Explained. 


The Chicago Sections of the Association of Iron 
and Steel Electrical Engineers and the American Insti-: 
tute of Electrical Engineers and the Gas and Electric 
Engineering Sections of the Western Society of Engi- 
neers held a joint meeting on May 26 in the rooms of 
the latter society in Chicago. At this meeting two 
addresses of interest to the members of each of these 
associations were made. The first address, “Measur- 
ing Gas Electrically,” was delivered by J. C. Wilson, 
assistant chief engineer of the Cutler-Hammer Manu- 
facturing Co., Milwaukee, Wis. In the other, “Lifting 
Magnet Operation” was explained by B. E. Fernow of 
the same company. These addresses were suitably 
illustrated by lantern slides and moving pictures. W. S. 
Hall, chairman of the local section of the Iron and 
Steel Electrical Engineers, presided. 

In his address on gas measuring, Mr. Wilson ex-` 
plained the needs for an accurate measuring device for 
this work and the difficulties encountered with the 
other apparatus used. He described some of the early 
experimental work done by Professor Thomas which 
led up to the radically new method of measuring gas 
electrically by determining from the amount of elec-- 
tricity required to raise the gas a certain number of 
degrees the quantity of the gas which passes, regardless 
of the pressure, temperature or chemical composition 
of the gas. 

In the Thomas meter, Manufactured by the Cutler- 
Hammer Manutacturing Co., an electric heating unit 
is placed in the gas pipe between two electrical resist- 
ance thermometers. The difference in temperature of 
these thermometers is measured by a Wheatstone 
bridge, calibrated so that the needle is balanced when 
this “difference in temperature, which is produced by 
the heating coil, is 2°. As the pressure or volume of 
gas or other conditions change, the amount of electric 
power delivered to the heater is automatically adjusted 
to produce the same difference in temperature between 
the thermometers. In operation, this meter is very 
accurate and offers many advantages from an eco- 
nomic and engineering standpoint. 

A lively discussion followed this address which 
covered the maintenance, accuracy, effect of oils and 
tar in the gas upon the meter elements, electrical con- 
sumption of the equipment, etc. In this discussion it 
was pointed out that the meter is not appreciably 
affected by foreign elements in the gas and that the 
accuracy of the meter 1s guaranteed within 2% as low 
as 20% of full load on the smaller meters and 10% 
on the larger ones. The total electric power consump- 
tion of a 100,000 cu. ft. per hr. meter is approximately 
1400 watts on full load. which drops to about 800 
Watts on 25% load; for the 500,000 cu. ft. per hr. size 
the consumption 1s 6200 watts on full load and about 
3200 watts on 25% load. 

In describing lifting magnet operation, Mr. Fernow 
pointed out that this equipment is usually the most 
abused apparatus in use mechanically and also de- 
scribed the difficulty encountered in the electrical de- 
sign of magnets due to the high potential. encountered 
when the circuit is broken. 
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ILLUMINATING ENGINEERS LEARN 
ABOUT MANUFACTURE OF REFLECTORS. 


J. P. Eaton Describes and Illustrates Reflector Manufac- 
turing Processes Before Chicago Section, I. E. S. 


What were formerly regarded as deep trade secrets 
about the manufacture of enameled steel retlectors 
were largly disclosed in an illustrated talk on “The 
Manufacture of Industrial Lighting Equipment” be- 
fore the Chicago Section, Illuminating Engineering 
Society, on May 15 by J. P. Eaton, efficiency engineer 
of the Benjamin Electric Manufacturing Co., Chicago. 
. Steel reflectors are the most durable as regards break- 
ability and also as regards resistance to corrosion, 
provided the steel surface is thoroughly protected. 
The most durable and efficient protection is porcelain 
enamel properly applied. Scientific development of 
porcelain enamel dates from about 1910, since which 
time it has made much progress. 

Mr. Eaton described in considerable detail the 
numerous steps in the manufacture of a typical re- 
flector of the new standard dome type. Starting with 
a 17-in. steel disk there are some dozen successive 
operations in powerful hydraulic presses that grad- 
ually force and form the material into the proper 
shape; there is also an intermediate annealing and a 
final punching of the reflector heel for the mounting. 
Next comes an acid spray to clean off oil and oxide. 
then pickling, rinsing, neutralizing and drving, the hot 
pickling with acid opening the pores of the steel for 
the enamel to take a firm hold. Preparation of the 
enamel requires several steps, such as mixing the 
chemicals, smelting them, pouring into water to form 
glass frit; grinding in a mill with flint pebbles, clay, 
water and other ingredients. The first coat of enamel 
is black and is dipped so as to completely cover the 
entire reflector; after drying, it is burned in a furnace 
a few minutes. The first inner white coat and the 
suitably colored outer coat are then sprayed on and 
again dried and burned. Finally the second inner 
white coat is similarly applied. 

In the discusion, O. L. Johnson said that if. re- 
flector buyers know how many processes were re- 
quired to produce an efficient and durable reflector 
thev would not so readily purchase the cheap product 
available on the markets; he also explained the speci- 
fications of the R-L-M (Reflector and Lamp Manu- 
facturers’) standard steel dome reflectors. Frank F. 
Fowle described the prolonged research work by the 
late H. Ward Leonard in developing an enamel for 
inclosing resistance units, a problem akin to that of 
enameling reflectors. F. A. Watkins also discussed 
the subject and Mr. Eaton answered numerous 
questions. 


ILLINOIS PUBLIC UTILITIES COMMISSION 
MAKES STATEMENT. 


Reasons for Recent Rulings and Objections to Home 


Rule Arguments Pointed Out. 


The Illinois State Public Utilities Commission re- 
cently filed with the General Assembly an answer to 
the charges which have been made of inefficiency and 
inequality in its administration by the advocates of 
home rule by local authorities over the rates and serv- 
ice of utility companies. In this statement the Com- 
mission emphasizes the fact that as long as rates were 
lowered no objections were raised and it is onlv since 
several recent temporary rulings permitting higher 
rates have been delivered that these charges were 
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made. In spite of these recent rulings, the statement 
adds, a net saving to the people of $5,871,000 still 
exists due to rate decreases approved since the Com- 
mission was established. 

It is pointed out ‘that while other manufacturers 
and corporations may increase their prices as they see 
ht, the public utility standing ready to serve all who 
desire their service, on equal terms and without dis- 
crimination, are subject to public supervision and con- 
trol as to fares, rates, service and franchises. As a 
result of the enormous increases in operating expenses 
and materials many of these companies were on the 
verge of bankruptcy and consequent inability to fur- 
nish adequate service either to the Government for 
War requirements or to the public. Under such con- 
ditions the Commission feels that it was justified in 
raising the rates of these companies. 

“As to the immediate future,” the statement adds, 
“the emergency orders are coming on for further ac- 
tion and adjustment in over 200 cases. A majority of 
these cases will involve the complete and exhaustive 
valuations of the property upon which to fix the per- 
manent rate. The situation is complex and will 
require all the constructive ability and talents a state 
body devoting all its time and availing all its expe- 
rience can bring to the task. 

= “To now withdraw from the Public Utilities Com- 
mission the jurisdiction to deal with these matters and 
vest the same in as many cities, villages and incor- 
porated towns as there are in the state, is to open wide 
the door to inefficient confusion and chaos. Those 
secking to bring about the change at this time should 
reflect that such legislation would be destructive to 


public utilities and hurtful to all the people of the state 
served bv them.” 


PHILADELPHIA ILLUMINATING ENGI- 
NEERS MEET. 


The monthly meeting of the Philadelphia Section, 
Iuminating Engineering Society, was held on May 16, 
1919, in the auditorium of the Engineers’ Club, 1317 
Spruce street. Dr. George A. Hoadley presented a 
paper, “The Relation of the Illuminating Engineering 
Society to Its Members,” and told in it of the advan- 
tages which the society presents to its members, one 
of the foremost being the educational features of 
broad and of specific interest. Preston S. Millar talked 
about “The Prospects and Possibilities of the Future.” 
He stated the many reasons why he is interested in the 
society and showed that a local section can be of more 
value to itself and the community if it sets out to attain 
some definite accomplishment. There are a number of 
such accomplishments which would be of mutual ben- 
eht both to the community and the society. The meet- 
ing adjourned after an interesting discussion in which 
a helpful ideas were advanced for the next year’s 
WOrK. 


ELECTROCHEMISTS TO MEET IN CHICAGO. 


The fall meeting of the American Electrochemical 
Society will be held in Chicago on Sept. 23 to 25, with 
sessions each morning for reading and discussion of 
papers. It 1s hoped to arrange a joint session on 
electric furnaces and electrical steel of the American 
Institute of Mining and Metallurgical Engineers, 
which meets in Chicago the same week in connection 
with the National Exposition of Chemical Industries. 
The secretary is Prof. J. W. Richards, Lehigh Univer- 
sity, South Bethlehem, Pa. 
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Ohio Utility’s Record — Electric Cooking and Heating — 
Life of Electric Trucks — Electrolytic Process — Reports 


NEW BUSINESS RECORDS OF SANDUSKY 
GAS & ELECTRIC CO. 


Large Power Load Contracted for During First Two 
Weeks of May. 


The records of the Sandusky Gas & Electric. Co. 
of Sandusky, Ohio, show that new business has been 
taken on at the same rate for the first four months of 
1919 as during the same period in 1918, notwithstand- 
ing the unusual amount of business taken on on ac- 
count of war activities in 1918 and regardless of the 
unsettled conditions during the first part of the present 
vear. The record for new business during this period 
for both years is as follows: 


` 1918, 1919. 
Lighting customers .............. Lbs 165 
Power customers ...........-..-- 3 6 


p—— 


Total piscsreni a n e EEO 171 171 

The first two weeks of this month were especially 
active ones for the company. During this period the 
following power contracts were secured: 


Erie Tire & Rubber Co............... 006. 435 hp. 
New York Central Shops...............-6- (0 hp. 
National Belting Co......... 0.000. eee eee 17 hp. 
Total faa R ceed este ea tamu naa Et ats 022 hp. 


The Erie Tire & Rubber Co. and the National 
Belting Co. are two of Sandusky’s new industries and 
the above are initial installations, which will be added 
to materially later on. 


PROGRESS OF ELECTRIC COOKING AND 
HEATING. 


Summary of Paper by B. M. Maddox Presented Before 
Pacific Coast Convention. 


One of the most important papers presented be- 
fore the Coronado convention of the Pacific Coast 
Section, N. E. L. A.. recently was the one with the 
above title. Mr. Maddox showed that electric cooking 
has made extraordinary strides. He narrated the 
experiences of his company (Mt. Whitney Power & 
Electric Co., Visalia, Cal.) which in 1911r established 
an attractive combination lighting and heating rate 
for service through a single meter and applicable 
to residences with electric ranges. A campaign was 
gradually started with the result that, though the 
company served a total population of less than 35,000, 
within three years it had 200 installations, the major- 
ity of which were cooking, water heating and house 
heating. Special attention was given to keeping the 
devices in operating condition without cost to the 
consumer. At a fair in November, 1913. a pamphlet 
was published which aided the campaign further. For 
some three years following no special efforts were 
made, but in the fall of 1917 a new campaign was 
inaugurated to increase this load. Although the time 


was not propitious, the campaign lasted long enough 
to make it certain that if the rate for this service 
could be adjusted and other unfavorable conditions 
overcome it would be easy to add 1000 ranges within 
a year. 

Within the last three years a number of central 
stations, especially in the West, have become much 
interested in electric cooking. This is due to the 
apparatus being improved, the cost of other fuels 
advancing, the concerted efforts by manufacturers 
and because it appeared that as other fields became 
more saturated the domestic load offered the best 
opportunity for increased business. Attractive rates 
were established in a number of cities, but owing to 
war conditions last year it was impossible to make 
much progress. 

Electric cooking has become well established and 
the central station that does not encourage it actively 
is overlooking a very productive field. Its possibilities 
are unlimited. Every residence, hotel and restaurant 
accessible to the lines should be a prospect. It is 
largely a matter of rates and service. A large part 
of the people realize the superiority of -electric cooking 
but are deterred on account. of the impression that 
the service is expensive. Where it is possible to show 
that the electric method is not much more costly, it is 
a simple matter to secure the business. Mr. Maddox 
showed that overlooking the matter of water heating 
is not advisable, since the latter is equally essential 
to the housewife and a good source of revenue to the 
central station. If fuel 1s to be dispensed with for 
cooking, it also should be for water heating. Removal 
of the coal or wood stove is not complete unless pro- 
vision 1s made for an electric water heater. The 
logical method seems to require active encouragement 
of water and kitchen heating as well as cooking in 
order that the service may be all that was expected. 
The 3500 or 3600-watt circulation tank heater fills 
80%: of the demands for water heaters. The auto- 
matic tvpe of water heater is necessary only where a 
continuous supply of hot water is required. It is 
better to use a well lagged 18-gal. tank than the cus- 
tomary 30-gal. tank. 

Mr. Maddox urged improvements in the material 
and construction of ranges, and careful consideration 
of the question of their maintenance. He said that it 
was the consensus of opinion that there are entirely 
too many types of ranges handled by the central sta- 
tions. This necessitates the investment of a large 
sum and naturally increases the depreciation from 
shopworn ranges and the expense of handling so 
many styles. It also takes twice to three times as long 
to sell a range where there are many to select from. 

The rate should be high enough so that the users 
of electric cooking will pay their just proportion of 
the fixed charges and operating expenses. It is not 
possible to take on much of this business without 
reconstructing the lines that were not intended for 
this service when originally built. Close voltage_regu- 
lation is also necessary. Since it, is(doubtful whether 
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there can be effected the close co-operation between 
the local dealer and the central station that is neces- 
sary when the latter does not handle the sale of these 
devices, it is desirable that the cooking and heating 
load be handled by the central stations; in fact, be- 
cause the amount required to finance such a campaign 
is large, the central stations have been practically 
alone in obtaining this business. | 

It is not dificult to convince the average man that 
his interests require electricity in his factory or other 
place of business. It has been more of a struggle, 
however, to convince him that his home should re- 
ceive the same consideration. To bring this home to 
the householder it will be well to ask him whether he 
could afford to get along without electricity in the 
household if he himself had to do the housework. 


EXTREMELY LONG, USEFUL LIFE OF 
ELECTRIC TRUCKS. 


Average Useful Life in Excess of Ten Years. 
- By A. JACKSON MARSHALL. 


On Jan. 1, 1919, there were approximately 33,000 
automotive street trucks in the New York metropolitan 
district. Of these, there were 3288 electric trucks. In 
other words, about 10% of all automotive street truck 
equipment in New York City was of the electric type. 
These electric street truck figures do not include sev- 
eral hundred electric industrial trucks and tractors 
in use. 

Owing to their extremely simple design—very few 
moving parts and easy control, resulting in minimum 
wear and tear—electric trucks have a very long, useful 
life—about twice that of gasoline trucks. In this con- 
nection it will be of interest to note that of the 3288 
electric trucks in use in the metropolitan district, 3055 
of them are over two years old. 


2811 over 3 years old 119 over 11 vears old 
2360 over 4 years old 95 over 12 years old 
1956 over 5 years old 69 over 13 years old 
1492 over 6 years old 37 over 14 years old 
1220 over 7 years old 23 over 15 years old 
915 over 8 years old 19 over 16 years old 
349 over 9 years old 11 over 17 years old 


179 over 10 years old 2 over 18 years old 


According to F. F. Sampson, Exide Battery Depot, 
New York, the number of electric street trucks in use 
in New York City over 10 years old establishes beyond 
a doubt that the average life of electric vehicles is well 
over IO years, as against the average life of other 
types of motor vehicles of about five years. Mr. 
Sampson does not claim that some gasoline trucks are 
not kept in service for longer than five years. There 
may be exceptional cases where they are used for as 
much as seven, eight or nine years, but such ages are 
beyond the average life. 

In proportion to the number of “electric” and “gas” 
trucks in use, there are more “electrics” in excess of 
10 years old than there are gas trucks in excess of five 
years. The initial cost of either an “electric” or a 
good gasoline 5-ton truck is around $6000. Figuring 
the cost of depreciation of the “electric” on a basis of 
Io years, and that of the “gas” on a basis of five, there 
is a saving in favor of the “electric” of $600 per year. 

Mr. Sampson states that the fact can be established 
by actual figures that during the first 10 years’ oper- 
ation of an electric vehicle, it can be kept in service 
280 days out of a possible 300 per year, and elim- 
inating painting or serious accidents, 295 days out of 
a possible 300. This is better than has been accom- 
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plished by anv other type of automotive prope’ led 
vehicle by at least 10 days out of each year. The cost 
of a substitute vehicle today, to do the work of a 5-ton 
electric truck, is about $25 per day, which means a 
saving of $250 a vear on this one item alone by the 
use of the “electric.” From every angle the “electric” 
is the cheapest truck available to operate. 


ELECTRICITY USED IN OXYGEN AND 
HY DROGEN-MAKING. 


Electrolytic Process Used by the Bettendorf Oxygen- 
Hydrogen Co. Near Davenport, Iowa. 


The commercial importance of oxygen in medicine 
and to aid in the generation of intense heat by com- 


Electrolytic Cell Room. 


bustion is well known. When it is made from water 
by electrolysis, double its volume of hydrogen is also 
given off. Within the past few years this hydrogen 
has found a large market for the hydrogenating of 
vegetable oils, converting them into stearine. This is 
hard at ordinary temperatures and is used as the basis 
for margarine, cooking fats, etc. 

An interesting plant for the manufacture of oxy- 


- 


Oxygen and Hydrogen Compressors, Driven by 10-Hp. Motors 
With Autostarters. 


gen and hydrogen is that of the Bettendorf Oxygen- 
Hydrogen Co., at Bettendorf, near Davenport, Iowa. 
It contains 100 I. O. C. type electrolytic cells and 200 
Levin type cells. An electrolyte of caustic potash is 
used. Water is supplied to replace that broken up, so 
that the level of the liquid remains constant. An 
asbestos barrier is placed between the electrodes so 
that the two, gasses canńòt( mix.| (It is very important 
for the safetv of the plant and) of users of gas that it 
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should be practically pure. since even a small per- 
centage of one gas in the other will form an explosive 
mixture, causing a flame to “flash back” from a torch 
to the storage tank and resulting in a serious explo- 
sion. Hence the manufacturer maintains a purity 
standard above 99% for each gas. 

Electrical power is purchased from the Peoples 


oh 


A 15-Hp. Motor Driving Oxygen Pump. 


Power Co. system at 440 volts, three-phase, alternating 
current and converted to direct current at 125 volts 
by means of four motor-generator sets. The one 
shown in the illustration comprises a 76-hp. motor 
driving a 50-kw. generator. and is one of two recently 
installed. Current is passed through a suitable num- 
ber of cells in series to give the proper current. The 
gas is collected by a piping system and taken to out- 
door steel gas holders. From here oxygen is delivered 
by a pump driven by a 15-hp. motor to the adjoining 
factory of the Bettendorf Steel Car Co., and hydro- 


x- ká i 
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Motor-Generator Set Comprising a 76-Hp., 440-Voit, 3-Phase 
Motor and a 50-Kw., 125-Vo!lt, Direct-Current Generator. 


gen to the hydrogenating plant of Wilson & Co. Sur- 
plus gases are compressed into steel cylinders for ship- 
ment, the compressors being each driven by 1o-hp. 
‚motors. Practically all of the electric motor and gen- 
erator equipment is of Westinghouse make. The Bet- 
tendorf Oxygen-Hydrogen Co. has been in successful 
operation for several years. 


USE OF GRAPHIC VOLTMETER ELIM- 
INATES LOW-VOLTAGE COMPLAINTS. 


A middle-west central-station company kept receiv- 
ing frequent complaints of low voltage, so low in fact 
that in a number of plants on the line motors would 
stop. Indicating instruments placed at different points 
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on the line showed practically constant voltage. An 
Esterline graphic or curve-drawing voltmeter, how- 
ever, when placed on the line for a continuous record 
of one week showed that occasionally the voltage did 
fall to an exceedingly low value. By placing the 
graphic instrument at several different points on the 
line, the cause of the trouble was located. A bone- 
grinding mill in a fertilizer plant, driven by a large 
induction motor, jammed occasionally, causing the 
trouble. It was remedied by installing suitably ad- 
justed circuit-breakers. 

Central stations can frequently use such recording 
instruments to advantage in locating causes of trouble 
and improving the service to residence and store cus- 
tomers as well as power users. Use of these instru- 
ments to secure reliable knowledge of maximum de- 
mands, their duration and time of occurrence is quite 
well known. Another use is by power engineers in 
studying the power requirements of special machines 
or departments so as to improve load-factors and de- 
mand-factors: this application has been frequently 
made to the mutual satisfaction of the power pur- 
chasers and the central station. 


Å 
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STOCKTON, CAL., MOST HIGHLY SAT- 
URATED ELECTRIC SIGN CITY. 


Further evidence that California is the most highly 
saturated state electrically is contained in the survey 
of the electrical sign situation of the United States 
recently completed by the Electrical Products Cor- 
poration. The survey shows that there are more elec- 
tric signs per capita in Stockton, Cal., than in any 
other city in the country and further states that the 
quality of Stockton signs ranges higher than those of 
other cities. The Electrical Products Corpotation 
alone has shipped more signs to Stockton during the 
past four months than have been erected in many 
cities four times its size. 

Stockton is served electrically by the Western 
States Gas & Electric Co. and the progressive meth- 
ods employed by this central-station company are 
largely responsible for this condition. 


APRIL PROVES BUSY MONTH FOR BING- 
HAMTON CENTRAL STATION. 


The Binghamton Light, Heat & Power Co. of 
Binghamton, N. Y., closed 50 contracts during the 
month of April as a direct result of the energetic 
house-wiring campaign which it conducted. This 
made a total of 340 lighting contracts which were 
handled by the company’s commercial department dur- 
ing the month, which represents the largest number 
secured in any month since 1916. Power contracts 
approximating 75 hp. were also secured in the same 
period. 

Building activities in the territory served by this 
company are already equal to the pre-war conditions 
with a promise of increased activity in the near future. 


SAN DIEGO COMPANY GETS ADDITIONAL 
RATE INCREASE. 


The Railroad Commission of California has just 
handed down a decision which increases the gas and 
electric rates of the San Diego Consolidated Gas & 
Electric Co. approximately 10%. The decision which 
is effective as of May 1 amounts to a general revision 
of the company’s rates. The new gas’ rate is eštab- 
lished as a permanent schedule: 
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Inspecting Transmission Lines by Aeroplane — Connections 
for Fighting Turbogenerator Fires—Sheer Leg Pole Lifter 


INSPECTING POWER LINES 
PLANE. 


BY AERO- 


Suggestions as to Types of Machines to Use and Savings 
Involved. 


By Epwarp Rice DoyLe 
Recently Radio Officer, Atr Service, U. S. A. 


So many new uses are looming up on the horizon 
that the electrical industry can well expect to find the 
aeroplane entering upon its field with a special service 
of some sort. It is now proposed that aeroplanes be 
used to inspect power lines and to afford a quick 
method of effecting repairs at inaccessible points. 

The advantages of this plan are manifold. Instead 
of having to make long detours by automobile or by 
horse or on foot, the power company can send its men 
in an air line directly along the route of the line. 

Again, the speed of the aeroplane insures the quick 
arrival of repair men with tools at any point where 
urgent action is needed. Should a line be broken on 
some mountain side, the aeroplane outclasses all other 
means of travel in getting to the spot. 

There are advantages of the aeroplane, of course, 
but these are largely caused by unfavorable terrain and 
not due to the aeroplane itself. A power line running 
through a forest makes landing near the line at all 
points risky, but where the land has been cleared for 
a short distance on each side of the line, landings 
can be effected by a small aeroplane. 

Another seeming disadvantage is that to really in- 
spect a line, the aeroplane must fly low enough to 
enable the aerial lineman to see where insulation is in 
bad condition and where supports have been weakened. 
However, this is not a serious objection since inspec- 
tion work can be done at an altitude of 500 ft., which 
is a safe height for a well-motored plane. At that 
altitude, the eye can take in details of the line with- 
out difficulty. The speed of the aeroplane will not 
interfere with thoroughness since the altitude of 500 
ft. allows plenty of time to look over any critical spot 
before it gets out of sight. 

It 1s evident, however, that the plane which is to 
be successful in this power-inspection work must be 
small so that it can land with ease in small clearings, 
and must be able to fly low with safety. This rather 
limits the types of machines now available in the com- 
mercial aeroplane market. 

On looking over the models offered by the various 
companies at the Aeronautical Exposition in New 
York recently, there seemed to be several planes par- 
ticularly fitted for this work. One of these was the 
Christmas Bullet built by the Cantilever Aeroplane Co. 
This ship has a small wing span, is designed for flying 
at low altitudes and can fly at the speeds required for 
the work. It could cover a power line 500 miles long 
in from 3 to 4 hours. It is claimed in fact that be- 
cause of its strutless flexible wing construction this 
plane is the fastest vet built. 


The Nieuport Scout and the Spad are also possible 
aeroplanes for the work of power line inspecting. 
Such large planes as the De Haviland and Caproni 
would be too big for economical operation and un- 
adapted to making forced landings at points needing 
intensive examination. 

The problem of protecting power lines in times of 
strikes and under other unusual conditions is also 
satisfactorily solved by the aeroplane. It can traverse 
mile on mile of country in a brief space. 

One authority has stated that it costs $40 a day to 
keep an aeroplane in operation but, where one break in 
a power line may put an entire city in darkness or stop 
a railroad, or shut down hundreds of mills, the $40 a 
day insurance is well spent. To have an aeroplane 
which can save one hour on a big line—the cost is 
cheap. In most cases, an aeroplane can save not one 
hour but a day, and it will not be long before electrical 
men recognize the aeroplane’s value in this particular 
work. 


STEAM-LINE CONNECTIONS FOR FIGHT- 
ING TURBOGENERATOR FIRES. 


Steam Jets Installed in Turbogenerator Cases by Duquesne 
Light Company. 


The Duquesne Light Co. has installed a steam pipe 
containing a number of jets in the generator air inlet 
of a number of its turbogenerators so as to ex- 
tinguish internal fires should they occur. The steam 
supply line is equipped with two valves in series, the 
valve nearer the generator being enclosed in a glass 
case so that the glass must be broken before steam 
can be played upon the generator winding, in this way 
reducing the chance of inadvertent turning on of 
steam. Between the two valves a small hole is drilled 
in the pipe at its lowest part, so as to allow condensa- 
tion or leakage, if it occurs, to escape and attract 
attention. 

By locating a perforated steam pipe in the air inlet 


Location of Perforated Steam Pipe in Alr_ Inlet of Generator, 
Showing -Vaives in Parailel to Prevent Leakage. 
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of the generator, the company believes it has overcome 
whatever deteriorating effect there might be due to 
steam impinging directly upon the generator end- 
turns. The general arrangement of the steam supply 
pipe, valves in parallel, etc., is shown in the accom- 
panying illustration. 


COMPACT POLE LIFTER SUPERIOR TO 
SHEER LEGS. 


Apparatus Used in Australia Saves Time, Money and 
Trouble. 


The postal authorities in Australia are using a 
pole lifter for which many advantages are claimed, 
according to J. M. Crawford in the Post Office Elec- 
trical Engineers’ Journal. 

Owing to the undergrounding of aerial lines, a 
considerable number of pole routes have been aban- 
doned, particularly in the metropolitan areas of the 
capital cities of the commonwealth. In these cases the 
pole-lifter has proved of maximum value in reducing 
the costs of the operation. Around many of the poles 
veranda roofs had been erected and it was necessary 
to take particular care to prevent damage to these 
structures. It proved of particular utility, too, in the 
recovery of poles in close proximity to trolley wires 
and stay-supports of overhead electric tramway 
systems. i 

The mast has two guy-ropes attached, fore and 
aft, as shown. These guy-ropes are fastened directly 
over the mast-sling. The other ends may be attached 
to other poles or supports, as convenient, or in their 
absence, to gads driven into the ground. 

A wrought-iron collar for attaching the stay-wires 
used for staying the mast-head to the pole-plate is 
fitted near the top of the mast, and projects about 
4 in. out from the mast. It is an advantage to sheath 
with I-in. rope to prevent the mast-sling rope from 
chafing. 

The mast-sling (which consists of about 24 ft. of 
314-in. rope), is fastened by passing one end tightly 
round the mast for one complete turn, immediately 
above the projecting iron support, leaving a length 
of about 2 ft. 6 in. available for tying a knot at a 
later stage. The other end is then brought directly 


below the iron support, and three complete turns 
drawn tightly round the mast and the hook of a 5-1n. 
treble block; two further turns are then taken round 
the mast only (below the hook), and the top and bot- 
tom ends of the sling tightly knotted. The pole-sling, 
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Diagrammatic Sketch Showing Arrangement of Pole Lifter. 
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consisting of about 30 ft. of 3'4-in. rope, is fastened 
to the pole to be lifted at its “balance” point. It is 
fastened by making three complete turns drawn tightly 
round the pole and the hook of a 5-in. double block. 
Then with one end, two complete turns are taken 
round the pole only, above the hook of the block, and 
similarly two complete turns below the hook with the 
other end; both ends of the pole-sling are then fas- 
tened together with a reef knot on the side of the pole 
opposite the block. 

It is usual to take three or four turns of the haul- 
ing portion of the 5-in. tackle rope round the drum 
of the winch, one man constantly holding on to the 
rope whilst lifting is in progress. 

If a pole is firmly embedded or concreted, the 
operation of removal can be facilitated by puddling 
the surface for a few inches by means of a gad. 

The erection of the pole-lifting device is done by 
ordinary methods with 4-in. blocks and tackle. Be- 
fore lowering the device it is usual to drive two gads 
into the ground at the back of the sole-plate, and 
about 9 in. from the ends thereof. The gads are 
lashed to the sole-plate, and prevent the device from 
slipping or swinging when being lowered. 

The device, cartage included, reduces the cost of 
recovering poles by more than 50% compared with the 
old method of using “sheer legs.” It is transported 
from point to point on a stout hand-cart, with a gang 
of five or six men, including foreman. Fifteen min- 
utes is the average time taken to attach ropes and 
tackle to the mast when lying on the cart ready to be 
lifted into position, and lifting the device into proper 
position, securing guy-ropes, and attaching pole-sling 
ready for the lifting operation requires about twenty 
minutes. The time taken in the actual lifting opera- 
tion varies according to the nature of the ground. 
concrete setting, traffic conditions, etc., and may be 
anything up to forty-five minutes, but the work of 
dismantling device and repacking it on the hand-cart 
is accomplished in seven minutes. 

The time taken to lift forty-five poles out of 
rock in a recent work averaged 1614 man-hours per 
pole, the poles consisting of 23 45-ft., 19 40-ft., and 
3 35-ft. poles. On two occasions 20 poles were re- 
moved, with an average time per pole of 10:8 man- 
hours, and 11 poles with an average of 7.3 hours per 
pole, including all preliminaries and clearing away. It 
is to be remembered that Australian timber is heavier 
than coniferous woods, such as larch, fir, pine, etc. 
The approximate weights of the poles dealt with are 
as follows: 45 ft., 2324 Ib.; 40 ft., 1910 Ib.; and 
35 ft.. 1414 lb. The device can be used equally well 
for erecting as for recovering poles. 

Details of the material required in using the lifter 
are as follows: 


1 Sole-plate: Oregon pine, 8 in. by 8 in., 8 ft. long. 

1 King post: Oregon pine, 8 in. by 8 in., 26 ft. long. 
(This post is tapered to 6 in. by 6 in. at top.) 

1 winch with handle. 

2 7/12-in. steel-wire stays , each 25 ft. long. 

2 5/&-in. rigging screws. 

1 set 5-in. double and treble blocks. 

] set 4-in. double and treble blocks. 

180 ft. 3 1/2-in. manilla rope for 5-in. blocks. 

210 ft. 3 1/2-in. manilla rope for two guys, each 105 
ft. long. 

30 ft. 3 1/2-in. manilla rope for pole-sling. 

24 ft. 3 1/2-in. manilla rope for mast-sling. 

21 ft. 3 1/2-in. manilla rope for spare slings. 

240) ft. 2-in. manilla rope for 4-in. blocks. 

135 ft. 1 1/2-in. manilla rope for guy lines. 

4 steel gads, (crowbars)o\l-l/2-an. 

2 7-Wohammers. 

Total approximate weight >~—2000 Ib. 
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Home-made Devices for Electricians— Pennsylvania Con- 
tractors Meet—A dvantages of Co-operation with Architects 


HANDY TOOLS FOR ELECTRICIANS AND 
MAINTENANCE MEN. 


Methods of Construction and Application of Several | 


Handy Home-Made Wiring Devices. 


By James A. Perry. 
(Copyright. All rights reserved by the author.) 


This ts the third of a series of four articles describing 
the uses and construction of a number of handy tools for 
use by electricians. Although some of these descriptions have 
appeared in previous issues of the EvecrricaL Review and 
other journals, they are compiled in this series with others in 
a very convenient form which adds greatly to their value and 
for references purposes. The first and second of these 
articles describing several practical devices for the plant elec- 
trictan appeared in our issues of May 17 and 24. 


A great deal of time is wasted by men, that do 
not know how, in cutting flexible tubing. A majority 
of wiremen appear to use a knife. Probably the best 
method of cutting this material, except possibly the 
very large sizes, is with the pliers. The smaller sizes 
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Fig. 14.—Cutting Porcelain Tubes. 


can be nipped asunder with the large side-cutting 
pliers almost as readily as can a wire. The tubing ts 
thereby flattened, but it can be readily reformed to its 
normal shape with the fingers. Tubing of larger di- 
ameters, which will not go between the plier jaws, can 
be nipped in two with the oblique pliers by first flat- 
tening the tubing with the fingers and cutting a hole, 
and then completing the cut around the entire circum- 
ference, using the pliers as one would shears. 

Large porcelain tubes are difficult to cut without 
cracking. They can, however, be cut, if an emery 
wheel is available, by grinding a circumferential 
groove as shown in Fig. 14. After the groove has 
been cut, the tube will readily break around it, if it is 
held by the two hands and subjected:to a bending 
force. After it is in two, the rough edges at the ends 
of the tube can be rounded off on the side surface 
ef the abrasive wheel. It is easv enough by using this 
method to cut a large tube in two in 60 seconds, more 
or less. 

Almost every wireman knows how to make a drill 
for forming holes in brick work or adobe, from a 
piece of conduit or pipe. Most of them. however, do 


not appear to understand how the teeth of the drill 
can be formed so that the drill will clear itself, that is, 
so that it can be withdrawn from the hole without 
binding. 

The teeth in a conduit brick drill are cut, as shown 
at Fig. 15, II, with a three-cornered or half-round file. 
Although it appears inconsistent, the work can be done 
better and quicker with a half-round file than with a 
three-cornered one. Where files are not available, 
a hacksaw can be used for cutting the teeth, but this 
tool is not as good as a file because of the liability of 
breaking the hacksaw blades. After the teeth have 
been cut, the end of the drill can be held projecting 
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Complete Drill 
Fig. 15.—A Brick Drill Made of Conduit. 


about 14 in. over some solid object, and the ends of 
the teeth should be spread out, possibly 1/16 in. be- 
yond the normal surface of the conduit with the ball 
end of a ball-peen hammer. 

It is always a good scheme to thread the end of a 
conduit brick drill and run a coupling on it as shown 
in Fig. 15, to protect the thread. In spite of all 
precautions, these drills will sometimes bind in a hole. 
If one does, and its end is threaded, the protective 
coupling can be remeved and a pipe T run on as shown 
in Fig. 16. Then a length of pipe of a smaller diam- 
eter is pushed through the open hole of the T. This 
short pipe can be used as a lever whereby the drill can 
be turned in the hole and loosened, or one can pound 
against the short pipe and thereby force the drill from 
the hole. 

For drilling in concrete or masonry harder than 
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brick, a drill of the type suggested in Fig. 17 is best 


fitted. This is forged from hexagonal tool-steel stock. 
The cutting edge of the drill is formed somewhat like 


that on a cold chisel-except-that it should.be rounding, . 


and that clearance should be provided as suggested. 
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Fig. 16.—Removing Brick Drill from Wall. 


In using this drill, its head is pounded with a heavy 
hammer and the drill is turned a portion of a revolu- 
tion between each blow. This will tend to make a 
cylindrical hole and prevent the drill from wedging 
in it. 

Wherever many holes are to be drilled in concrete, 
either an air or electric drill should be purchased. The 
justification for such an investment can be readily 
shown if one figures the cost of labor for drilling 
with a machine, and then the cost for hand drilling. 

It is often necessary to bore holes in locations 
where the ordinary brace cannot be used. Examples 
are the holes that must be bored in pockets in finished 
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Fig. 17.—Drill for Concrete or Stone. 


building wiring through joists or floor plates. If the 
wireman will carry in his kit a door knob or valve 
wheel (Fig. 18) he can turn an ordinary bit with one 
of these handles, and so cut holes in these restricted 
places. For a permanent tool, probably a door knob, 
Fig. 18, 11, is the best. Its rounding smooth surface 
fits the palm of the hand, and the bit can be firmly 
held in it by the screw that ts always provided in the 
metal part of the knob. A V-shaped groove should 
be filed in the shank of the bit, into which the end of 
this tightening screw can engage. For a satisfactorv 
operation with one of these handles the bit should be 
kept very sharp. 

An operation that is usually very tedious is the 
fishing of electric fixtures. This is particularly true 
when wires must be drawn through small-diameter 
arms that are formed into right-angle curves. A 
splendid home-made device for getting a pulling-in 
wire through these irregular arms can be made as 
shown in Fig. 19. A piece of fishing line is tied to the 
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end of a length of bead chain, such as that used for 
pull-chain sockets. It will be found that when the 
chain is inserted into the tube that it will follow all 
of the curves. very readily, and draw in the fishing 
line. The fixture wires can be easily attached to this 
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WZW- Valve Wheel 
Fig. 18.—Home-Made Boring Tool. 


line and then pulled into place. The bead chain will 
even pass around a right-angle curve. 

Another method that can be used for fishing fix- 
ture arms if bead chain is not available, is as follows: 
The end of a length of strong thread is rolled with the 
fingers into a little ball. This ball is placed, with the 
end of the thread extending into the fixture arm. 
Then by blowing into the arm the ball will be forced 
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B- Application 
Fig. 19.—Bead Chain for Fishing Fixtures. 


through, and the thread can be fed in after it. With 
the thread a stronger piece of twine or a small wire 
to serve as a pulling-in. line can be drawn in. 

(To be continued.) 


PROCEEDINGS OF QUARTERLY MEETING 
OF PENNSYLVANIA CONTRACTORS. 


Many Important Subjects Discussed at Allentown Con- 
vention—Election of Officers. 


At the recent quarterly meeting of the Pennsyl- 
vania State Association of Electrical Contractors and 
Dealers, held at Allentown, Pa., a total of over 50 
delegates and representatives of well-known electrical 
concerns in the state were present. The morning 
session was opened by Abbott S. Weible, head of the 
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Lehigh Electric Co.,'of * silenton, and president of 
the Lehigh Valley District Association, as a general 
meeting, which was followed by a meeting of the 
Executive Committee and officers, resulting in the 
re-election of the.following: Albert. .Gentel, -state 
chairman; M. G. Setters, Philadelphia, state secretary- 
treasurer; and M. E. Arnold, division executive com- 
mitteeman. At this conference it was unanimously 
decided to hold the next meeting of the association at 
Scranton, Pa., during the early part of September, 

Following the closing of the morning session, a 
luncheon was served, at which an address of welcome 
was tendered by Malcolm W. Gross, city solicitor, 
offering the hospitality of the city to the assembled 
delegates. This was followed by an interesting talk 
by Royal W. Weiler, president of the Rotary Club. 
Among the speakers at the afternoon session was Mr. 
Arnold, representative of the National Association, 
who gave a comprehensive talk on the rapid strides 
which have been made by the organization during the 
past year. The balance of this session was devoted 
to technical discussions which covered every phase of 
electrical work. 

The concluding session of the conference was a 
dinner held at the Hotel Allen, at which a number of 
interesting and pertinent addresses were made, with 
President Weibel acting as toastmaster. A. H. S. 
Cantlin, general manager of the Lehigh Valley Light 
& Power Co. gave an interesting talk covering the 
conditions existing in the electrical industry ten years 
ago as compared with the present day. and the grow- 
ing spirit of co-operation evidenced between manufac- 
turer, central station. jobber and contractor-dealer. 
An interesting address on the aims and objects of the 
association was delivered by Harry Arnold, of Phila- 
delphia, state representative. Joseph B. Crane, vice- 
president of the Lehigh Navigation Electric Co., then 
told in an interesting manner his various experiences 
in South America, where he represented several elec- 
trical interests for a time. The concluding remarks 
were made by Mr. Mertz, of Philadelphia, covering, 
ina comprehensive manner, advertising in general, 
and pointing out the concrete values to the contractor- 
dealer to be derived from this particular form of 
publicity. 


ADVANTAGES OFFERED BY CLOSE CO- 
OPERATION WITH ARCHITECTS. 


J. O. Case Describes Benefits Which Can Be Derived 
from Co-operative Campaign. 


Perhaps the most fertile field, at the present time, 
for increasing the use of electric power and appli- 
ances and the one which has been most neglected is in 
co-operative work between the various branches of the 
electrical industry and the architects. Although excel- 
lent results have been accomplished in this respect in 
several localities by the smaller organizations, nothing 
in the way of a well-defined aggressive campaign by 
all branches of the industry has been attempted. The 
advantages of such a campaign to all concerned were 
clearly brought out by J. O. Case of the Los Angeles 
office of the General Electric Co. in a paper presented 
before the Commercial Committee of the Pacific Coast 
Section of the N. E. L. A. at the recent joint conven- 
tion in California. 

In this paper Mr. Case stated that the benefits to 
be derived by the consumer from such a campaign 
were of primary importance and should be considered 
first. The specification that does not provide for a 
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complete electrical installation, such ‘as a sufficient 


“number of receptacles and outlets for appliances, does 


not permit the owner to get the proper return on his 
investment, for a building not adequately wired is not 
_As the cost of 
the electrical work in a building only averages about 
214% of the total cost of the building, the addition of 
these features in the specification would not affect the 
total appreciably. After the building is finished, how- 
ever, their installation.is 300% higher than if done 
as original work. It can be seen therefore that their 
inclusion in the original specification represents a con- 
siderable saving to the owner. 

Another advantage to the owner of such ‘co-oper- 
ation between the electrical interests and the architects 
is that he would bé assured that his installation would 
be up-to-date in every way and conform with the latest 
and best practices of lighting and wiring. 

Such a co-operative campaign would be of consid- 
erable advantage to the architect. His field is one of 
the broadest in the engineering profession and he, 
cannot hope to keep up-to-date on the details. But 
generally he is held responsible for all these details 
and is immediately blamed for all the shortcomings of 
the building. For the sake of his own reputation, 
therefore, the architect should welcome a concerted 
move on the part of the electrical industry to help 
him. 

The advantages of such a movement to the central 
station and manufacturer and jobber of electrical 
goods are plainly evident. A proper co-ordination of 
all interests will result in better installations, which 
will enable the central station to give better service 
and will increase the use of equipment which will 
greatly benefit the manufacturer and jobber. | 

In the same way the advantages to the contractor- 
dealer can easily be seen. If, as it happens in many 
installations at present, the contractor does not install 
a sufficient number of outlets, they are put in by the 
owner himself or some friend in a hazardous fashion 
and the contractor loses the work. Furthermore, it is 
a much easier task to land the prospect for an electric 
appliance in a home where the question of additional 
wiring does not have to be raised. 

In conclusion, Mr. Case pointed out the work 
that has been done along these lines by the plumbing 
industry which has resulted in a greater appreciation 
of its wares and outlined a plan for carrying on such 
a campaign by the electrical industry. This plan is 
for a representative body, such as the California Elec- 
trical Co-operative Campaign to conduct a well co- 
ordinated campaign to assist the architects. The best 
results, in Mr. Case’s opinion, is to be secured by 
appointing a practical as well as a technically trained 
man to act as a technical adviser. This man could 
explain to the architects the advantages of newer elec- 
tric appliances and the equipment needed in various 
structures. He should frequently appear before meet- 
ings of the local architects’ chapters and give the 
members the benefits of his specialized knowledge and 
suggest many new things for electrical installations to 
them. This man should be given sufficient mandatory 
powers by the electrical body to whom he is respon- 
sible to enforce the compliance by the electrical con- 
tractor with the specifications to the end that the con- 
tractor who attempts to “skin the job” be compelled 
to make an honest installation. By such a co-operative 
move the electrical industry can justify that the ex- 
change of its goods, service and ideas for profit is 
legitimate and ethical, provided-all parties in the ex- 
change are benefited thereby. ; 
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Contractor-Dealer 


Notes on California Campaign—Store Opened in Bingham- 
ton—Newspaper Advertising Hints—Timely Use for Fans 


FIELD REPORTS SHOW VALUE OF CALI- 
FORNIA CO-OPERATIVE CAMPAIGN. 


Extracts from Reports of Field Representatives Show 
Methods for Helping Dealers. 


The following extracts from reports of the cam- 
paign held representatives show conclusively that the 
contractor-dealers of California are, in general, fully 
alive to the importance of retail appliance and lamp 
sales and to the necessity of establishing in a well 
located attractive storeroom. The quotations from 
these reports may also serve to give a more distinct 
idea of the activities of the field men and the methods 
which they employ to assist the contractor-dealer, as 
well as the additional results being secured by the Cali- 
fornia Co-operative Campaign. 

C. A. Holland, San Diego.—Mr. Holland has re- 
cently moved into a new store which is a considerable 
improvement over his previous place of business, 
which was just a small booth in a furniture store. He 
is giving the retail business much more attention and 
is pleased with the results that are being secured. Sev- 
eral suggestions were given him for the improvement 
of his store as well as for increasing his retail business. 

Lewis Electric Co., Fresno.—Put in a trick lamp 
window here and gave Mr. Lewis a number of sug- 
gestions for improvements. He says that he is going 
to entirely rebuild the interior of his store and will be 
able to use a number of the suggestions given him. 

Townsend Electric Co., Selma.—Found this store 
moved to a new room which is much neater than the 
old one. He has not enough appliance stock and | 
suggested more stock and laid out for him plans for 
selling washing machines and vacuum cleaners. 

Joseph Lieb, Anaheim.—Mr. Lieb has been intend- 
ing for the past year to build a store of his own and 
was delayed by government restrictions on building. 
However, he now has the plans of his building and 
intends to start building soon. I talked the matter 
over with him in detail and told him that it would be 
advisable for him to build as soon as possible, but not 
as elaborate a building as he had planned. It might 
seem at first thought inadvisable to suggest a less ex- 
pensive store than a dealer had planned but in this case 
there is no question that it was best when all points 
were considered to have this dealer spend about $3000 
on his store instead of S&000 or more as he had 
planned. His blueprints were gone over with him and 
plans were suggested for the store, the cost of which 
will be such that the investment will be profitable to 
him and yet the store will be attractive. After dis- 
cussing the entire situation with Mr. Lieb he was 
convinced that it was best to do as we suggested and 
will as soon as possible start construction on the store. 

Star Electric Co., Bakersfield —Was glad to find 
that this firm had moved over to a better location in 
Bakersfield proper. The present store is very neat 
although at the time of mv visit thev had no stock. 
Thev had an attractive window display and T assisted 


him in putting in a moving feature display. Also gave 
him a number of suggestions for arranging his new 
store and how to handle it. 

Cope Electric Co., Santa Ana.—Mr, Cope is now 
giving more careful attention to his store and as a 
result is enjoying a better business. He has occupied 
only a little over half of the store but now has all of 
it and is doing extensive remodeling. Three hours 
were spent with him in laying out his store and sug- 
gestions for its improvement were given as well as 
ideas for increasing his retail business. On one side 
of the store he had a counter about 20 ft. long which 
is two or three times longer than necessary and de- 
tracted from the appearance of the store. Contractor- 
dealers often make the mistake of having a long coun- 
ter occupy too much valuable space. Long counters 
do not add to the appearance of a store and are not 
at all necessary. I suggested to Mr. Cope that he cut 
off over half of this counter and put a showcase in its 
place. He said he would do this, so I helped him saw 
the counter in two and put the showcase in place. 

Lantz Electric Co., Long Beach.—This dealer is 
giving his retail business considerable attention and is 
doing excellently in it. He now has one man outside 
all of the time following up prospects on vacuum 
cleaners and washine machines and is looking for 
another good man. He is still on the lookout for the 
best location he can secure and will obtain it as soon 
as possible, at which time he will, with our assistance. 
put in one of the most attractive electrical stores on 
the Coast. 


NEW RETAIL STORE TO BE OPENED IN 
BINGHAMTON, N. Y. 


A. B. Rover, Encouraged by Binghamton Light, Heat & 
Power Co., Enters Merchandising Field. 


A. B. Rover, an electrical contractor who has been 
engaged in business in Binghamton, N. Y., for a num- 
her of vears, recently rented a large store on State 
street in that city, to be occupied by a new company 
which he has formed for the purpose of selling elec- 
trical appliances of all kinds. It is the intention of 
the new firm to conduct a thoroughly modern and 
comp!ete electrical merchandising establishment in this 
store and, in addition, it is also planned to employ a 
number of outside solicitors to cover the surrounding 
territory. 

That Mr. Rover will receive the hearty co-oper- 
ation of the local central-station company, the Bing- 
hamton Light, Heat & Power Co., in this work is 
shown by the statement recently sent out by the com- 
pany commenting on the new establishment. This 
statement, in part. reads as follows: 

“It is believed by the Binghamton Light. Heat & 
Power Co. that the results will be most gratifying as 
the reputation enjoved by this contractor is one that 
invites confidence. It is especially gratifying to the 
Binghamton Light, Heat -&) Power, Cos @$ (they Kave 
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been endeavoring for some time to interest Mr. Rover 
in the possibilities presented to the concern that will 
properly embark in the utensil line in the Binghamton 
territory. 


CREATING THE DESIRE FOR APPLIANCES 
BY NEWSPAPER ADVERTISING. 


Campaign Advertising of Denver Company Contains Val- 
uable Suggestions for Contractor-Dealer. 


By Ira R. ALEXANDER. 


The Denver Gas & Electric Light Co., of Denver, 
Colo., has been conducting a Hoover electric sweeper 
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Newspaper Advertisement Which Create Desire for Electrical 
Appliances. 


Electric 


selling campaign that has met with a lot of success. 
Billboard signs have been used, personal visits to the 
different homes of the city have been a part of the 
campaign, window displays have figured in helping 
the cause along, but perhaps the biggest part of the 
selling campaign has been the newspaper advertise- 
ments used. All during the campaign, which was in 
progress a month or more, the company used space in 
the daily papers of their city regularly. The adver- 
tisements were one column wide and a half column 
deep. They told of Hoover sweepers and nothing else. 
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The advertisements contained but very little text 
matter but were illustrated in a manner to bring out 
the story in fine style. One was headed as follows, 
“Nobody was going to interrupt Clara’s cleaning. 
but—” Under that a drawing showed Clara signing 
for an express package and these words explained the 
picture: “The expressman came early and tracked 
The next picture showed the neigh- 
bor's boy in the house to borrow an egg—“He added 
a little dust. But when four husky piano movers 
ground their No. 10's right down into the carpet Clara 
gave up for the day. Moral: Clara should use a 
Hoover Suction sweeper. It cleans in one-fourth the 


time.” 
Another advertisement was entitled, “Listen. 
Ladies!” and was illustrated by four drawings which 


drew notice to the following text, “Mrs. Black—‘How 
d’ye do, Mrs. White? Mrs. White—Oh, topping. 
Have you seen the latest Hoover announcement?’ 
Mrs. B.—‘Holy hatpins! Are we going to be cut down 
to two beans a day again?” Mrs. W.—'‘Oh, my dear, 
nothing like that. This is good news. The Hoover 
electric suction sweepers are here at last!” ” That was 
all but it filled its half column of space and certainly 
attracted the housewife’s attention, judging from the 
results. 

These advertisements said nothing about price. 
They did not ask anyone to purchase a sweeper, but 
were arranged in an attractive manner and so could 
not fail to attract attention. After the attention was 
attracted the advertisement was read and it started 
those reading it to thinking. A housewife who was 
tired out in the evening from a day of sweeping with 
a broom would be very much interested and it would 
start her thinking and the way to many sales would 
be paved as a result. Had the advertisements merely 
told that the Denver Gas & Electric Light Co. sold the 
Hoover Suction sweepers and that they were sold at 
such a price it would have appealed to those who had 
already thought of purchasing one; as it was it ap- 
pealed to all classes alike. 

Many electrical contractor- dealers having articles 
in their store that are not selling fast enough will do 
well to follow in the suggestions contained in the 
advertisements of the Denver Gas & Electric Light 
Co. The mere telling to people that they have such- 
and-such an article for sale will not sell it as fast as 
if an advertising campaign was conducted to create a 
desire for the article in question. That is what should 
be done with every article in the store that 1s not 
moving as fast as the dealer would like to have it. 


A TIMELY USE FOR THE ELECTRIC FAN. 


With the advent of the warm weather and spring 
house cleaning many housewives are confronted with 
the problem of properly “airing out” clothes closets 
and poorly ventilated attics and storerooms. As a 
vast majority of such places are not provided with 
windows, this is a difficult matter. It may, however, 
be easily accomplished by running a small electric fan 
in the room for 5 or 10 minutes after which the air 
will be freshened as though a direct breeze had blown 
through it. This treatment. it was pointed out in a 
recent issue of the Chicago American, is very effective 
as a moth preventive and to counteract any odor of 
mustiness. By calling attention to such uses as this 
and at times when they are particularly desirable, the 
contractor-dealer can do a great deal to promote the 
use of electrical apparatus and_increase his standing 
in the community. 
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QUESTIONS AND ANSWERS 


{ll readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 
mitted preferably within eight days of the date of publication 
of the question and should be limited, if possible, to 300 
words. Payment will be made for all answers published. 

Questions. 

No. 462.—E ectric WELDING or Raits.—Is there a definite 
dividing line between spot and arc welding as to where one 
would be used and not the other, or does their utility overlap 
to a certain extent? I refer especially to the welding of 
street-car rails, for which both methods seem to have been 


used. Which method is preferred for this work?—T. N. 
Toledo, Ohio. 


No. 463.—Series LIGHTING AND House SERVICE WIRES ON 
SAME INsuLators.—A certain lighting company is using rub- 
er-covered duplex wire to run down on poles to feed its 
Street series lamps. It also runs down with rubber-covered 
duplex wire for 110-volt house service connections. The 
point in question is, does the tying of both these duplex wires 
in the same insulator grooves where the wires travel down 
the side of the pole not constitute both a fire and life hazard > 
My contention is that this is very apt to conduct the high 
Voltage of the street series circuit into the house ctreuit. I 
Would like to get some opinions on this——W. M. G. White 
Plains, N. Y. 


No. 464.—TRANSFORMER DeEsIGN.—I am trying to build a 
transformer with 110-volt primary and 14 steps on the sec- 
ondary varying by 7% volts up to 105 volts, thus, 7%, 15, 
22%, 30, etc. Each step must be capable of carrying 10 
amperes. What size and amount of wire is necessary on the 
primary and secondary windings?—W. A. S., Augusta, Kans. 


Answers. 


No. 458.—PENALTY For Low Power-Facror.—Where a 
power contract with a central station includes a penalty for 
low power-factor, what means are commonly used to check 
up on what the average power-factor actually is? Do any 
power companies make an annual or semi-annual survey 
of their power customers, or at least the larger ones ?— 
S. W. Q., Allentown, Pa. 


Answer A.—Most central stations which include 
the low power-factor penalty in their power contracts 
possess a portable power-factor meter of the recording 
type that can be connected to their lines and the aver- 
age power-factor for a given length of time can be 
determined by the record obtained. These meters are 
of the graphic type and will record on a roll of paper 
the actual power-factor curve for any length of time 
that the testing engineer wishes. From this the aver- 
age power-factor can be determined by means of a 
planimeter or by measurement of ordinates and aver- 
aging. Most central stations regulate their power- 
factor surveys according to the nature of the load 
connected. A lighting load gives very near unity 
power-factor and is not tested frequently. A motor 
load often gives very low power-factor and this must 
be checked up frequently. So knowing the nature of 
the different loads attached to their lines, the central 
stations regulate the frequency of their power-factor 
tests accordingly —W. T. E., Ansonia, Conn. 

Answer B.—The large power companies make 
monthly inspections, sometimes oftener, to determine 
the power-factor of the energy which is being con- 
sumed by the various customers in violation of the 
contract or whose contracts stipulate consideration of 
power-factor. These inspections are directed to the 
discovery of such machinery as may draw heavy lag- 
ging current from the line and at such inspections it 
is frequently discovered that the customer is unaware 
of his error, since he himself has no way to measure 


ELECTRICAL REVIEW 


Vol. 74—No 22. 


this quantity. In cases, however, where the low 
power-factor current is being knowingly drawn from 
the line, devices must be inserted which are secured 
against tampering and which will register the power- 
factor over the entire period of time between inspec- 
tions. Such registering apparatus may be of a number 
of different types, but all of them make use of the 
graphic method of recording. 

The two-wattmeter method of measuring power 
may be employed and, as is well known, by a proper 
differentiation between the reading of the two meters 
and the constant recording of the same, the power- 
factor at any time between inspection periods may be 
obtained. Again, there are peak-load meters, in this 
case adjusted for the registration of those power- 
factors which fall below the required minimum. Such 
meters will only register when the current being drawn 
is below the contract. figure, but will register all the 
power used at the low figure. This, of course, like- 
wise results in a check on the amount of power drawn 
at a prohibited power-factor. 

Since some of the companies allow a certain aver- 
age power-factor, however, it is desirable to have 
some method for continually recording the power- 
factor itself and presenting the record to the inspector 
at any time. For such service a recording power- 
factor meter is employed. The ordinary meter is made 
continuously recording for this work and the graphic 
record may be averaged in any well-known manner.— 
A. A. B., Pittsburgh, Pa. 


No. 460.—RalILs INSTEAD OF TROLLEY WIRES FOR TRAVELING 
Cranes.—I should like to know what experience is obtained 
from using light but fairly rigid contact rails in place of 
trolley wires for a traveling crane of large lifting capacity. 
Has this scheme been used to any extent? What method of 
supporting is used for the rails? Is it better to use sliding 
contact shoes or trolley wheels®—T. N. J., Akron, Ohia 

[Answers A, B and C were published in the issue 
of April 12, 1919. ] 

Answer D.—I have successfully replaced crane 
trolley wires with 2 by 2 by 3%-in. steel angles on a 
300-ft. run requiring continuous service 22 hours out 
of 24 and using an average of about 150 amperes. The 
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No. 460-D—Method of Supporting Inverted Steel Angle as a 
Crane Conductor—Bronze Contact Shoe Used. 


angles are mounted on cast iron supports with small 
cast end clamps arranged about as shown in the sketch 
herewith. The support and clamp are bushed with 
fiber which I dipped in shellac; also used a %4-in. thick 
fiber washer under head of bolt. The support and 
clamp are bolted to the, I-beam>with 34 by 9%-1n. 
machine bolt, the support resting-against a 2-in. piece 
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of hardwood cut to fit the d-beatn antacting as insula- 


tion and also to give pruper‘distance for the supports ` 


from the flanges of the beam. The supports for this 
size angle should not be more than 14 ft. apart. The 
conductor angles are joined together longitudinally bv 
means of 114 by 114 by 4-in. angles 2 in. long, using 
¥%-in. flat-head stove bolts with lock washers under the 
nut. Holes in the main contact angles are counter- 
sunk on top so contact shoe will not strike the bolt 
heads. 

We used a bronze contact shoe, as copper will not 
give the necessary service. It should weigh abeut 
8 ib., this weight being sufficient to give proper contact 
without springs. The main arm on the crane should 
be of hard wood not less than 2 by 4 in. with 14 by 
2 in. flat steel on the back to keep it from warping. 
Use a bronze bushing for the arm and flexible wires 
direct to the shoe for connection. The joint of the 
feed cable can be bonded onto the main rail with old 
copper wire, if desired, although I have not found it 
necessary.—H. S. B., Allentown, Pa. 

Answer E.—In the attached sketch is shown a 
typical one of several similar methods for using one 
side of angles as a steel contact rail. The sketch is 
practically self-explanatory. Where the angle iron has 
insufficient carrying capacity, and especially with alter- 
nating current, a copper busbar has been used in 
parallel with it. In that case it must be remembered 


No. 4¢0-E—Method'of Supporting Three-Phase Angle-lron Con- 
tact Ralls for Large Crane. 


that the bus cannot be attached directly to the angle 
because hot spots would exist due to poor contact 
made between rail and bar. The practice is to tap the 
bus into the rail at intervals and separate the bus and 
rail with about a '4-in. air space. Extended aluminum 
shapes are used with alternating currents of large 
volume. The method shown 1s used by one of the 
largest traveling-crane and machine-tool builders for 
its 440-volt, three-phase crane service and for 600-volt 
direct-current service —H. E. W., Chicago, Ill. 


No. 461.—ApprroveD STANDS FOR FLATIRONS.—Rule 25d of 
the National Electrical Code requires that smoothing irons, 
sadirons and other heating devices that are to be applied to 
combustible articles must be provided with approved stands. 
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-What is the mostpractigat.imeans for enforcing this rule? 


Should it be called to the attention of all dealers in these 
irons and they be compelled to sell stands with the irons, or 
should inspectors, be expected to visit all places where flat- 
irons are used ánd insist on the use of suitable stands with 
the irons?—E. A. M., Oak Park, III. 


- - “Fhis rule originated some years ago when it had 


been observed that the common flatiron was the cause 
of numerous fires due to being left with current on 
while the operator was. suddenly called away. Pro- 
longed discussion of this hazard indicated that pro- 
vision of a safe stand with each iron, and advice by 
the dealer that purchaser form the habit of using the 
stand regularly, even when leaving her work for but 
a moment, would remove the greatest danger. 

The writer is not aware of any consistent and per- 
sistent effort to enforce this rule having been made. 
It seems that the most effective way to enforce it 
would be to deny approval to any flatiron or smooth- 
ing iron whose manufacturer does not sell an approved 
stand with each iron; but first make a strong showing 
to every manufacturer of these appliances why it is 
necessary to have a safe stand with each iron and 
appeal to him, or better, to all the manufacturers col- 
lectively, to provide a stand with each outfit sold 
together with a tag or card advising the purchaser to 
use it regularly. All dealers of irons should also be 
instructed to see that a stand goes with each iron sold 
and that the buyer be told in a frank way that for her 
own protection she should use it. If done with tact, 
the buyer will not only not become alarmed (as some 
interests fear) but will appreciate the advice as part 
of the dealer’s effort to render completely satisfactory 
service. It seems that the insurance underwriters’ 
organizations are the logical ones to undertake such a 
campaign to first instruct manufacturers and dealers 
and then to insist on compliance with the rule by them. 

If the manufacturers and dealers carry out their. 
evident duty in this matter there will be little for 
inspectors to do except to check up on the practice of 
the producers and dealers and wherever possible also 
on the users. But to expect inspectors to visit the 
millions of homes and tailor shops where these irons 
are used to see that the rule is carried out is a physical 
impossibility because there are so few inspectors avail- 
able.-—B. H. F., Evanston, Ill. 


PROPOSED GOVERNMENT DEPARTMENT 
OF PUBLIC WORKS. 


The Engineering Council, composed of the four 
large national engineering societies, has, through its 
National Service Committee, with headquarters at. 
Washington, opened up the question of the establish- 
ment of a governmental department of public works. 
A meeting of all engineering societies interested was 
called for discussion of this question, in Chicago, 
recently and resulted in the election of M. O. Leigh- 
ton as chairman, and E. S. Nethercut, of the Western 
Society of Engineers, as secretary. Standing com-, 
mittees were -appointed on resolutions, government 
enginering activities, and text of the bill. 

Resolutions were passed strongly advocating the 
organization of a department of public works, and 
listing the services and activities of the government, 
which should properly be under such a department.. 
It was decided to make the organization ‘permanent, 
with the title of Engineers, Architects and Construc- 
tors Conference on National Public Works. Three 
committees were appointed, viz., an Executive Com- 
mittee, a Committee on Text of Bill, and a Campaign 
Committee. 
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New Appliances 


Rapid Installation of Thomas Meter in Large Steel Mill 
— Coupler for Electric Industrial Tractors and Trailers 


Rapid Installation of Thomas 
Meter for Measuring Gas. 


The Thomas meter, which measures 
gas electrically and shows the re- 
sults in standard units on a graphic 
chart has been previously described 
in these columns and several inter- 
esting installations have also been 
illustrated and mentioned. <A time 
record delivery and installation was 
recently made at the new plate mill 
of the Brier Hill Steel Co., Youngs- 
town, Ohio. On Friday, Jan. 10, a 
request was made of the Cutler- 
Hammer Manufacturing Co., at Mil- 
waukee, Wis., for a 600,000-cu. ft. per 
hour Thomas meter to measure the 
total supply of coke-oven gas to six 
furnaces in the new plate mill. For- 
tunately the Cutler-Hammer company 
had the parts of a meter of about 
that capacity in such shape that by 
working all Friday night, the meter 
was ready Jan. 11 for shipment. 

It is desirable and often necessary 
to measure a commodity as purchased 
by one company from another com- 
pany, or by one department from 
another department, and when the 


Installation of Thomas Electric Gas Metering Apparatus at 
Brier Hill Steel Co.'s New Plate Miil, Youngstown, Ohio.— 
Meter Buliding at Top; Meter Housing at Left; Regu. 

, lating and Recording Panels at Right. 


rate of consumption can be shown 
graphically such records not only 
give valuable data for accounting 
purposes, but also form the very 
basis of efhcient production. Early 
installation was therefore required 
and the work on the building and 
piping carried along with dispatch so 
that six days after the order was 
placed, the meter was in operation. 

The accompanying illustrations 
show the meter building, the meter 
housing, the regulating panel and the 
recording panel. From these may be 
gained some conception of the large 
amount of work that was done. _ 

The Thomas meter records the 
measurement of gas in standard cubic 
feet and is not affected by change in 
temperature, pressure, composition 
or barometer, making it particularly 
well suited for checking gas consumed 
in various steel-mill processes. 


Carlton Coupler for Tractors and 
Trailers. 


H. M. Woodward, designer of the 
Lansing electrical industrial tractor 
made by the Lansing Co., Lansing, 
Mich., has per- 
fected the Carl- 
ton coupler for 
use on tractors 
and trailers. It 
has been adopted 
as the standard 
coupling device 
for government 
trailer trucks. 

The coupler 
is so constructed 
that it is partic- 
ularly adaptable 
for use on the 
four-wheel hand 
truck, having two 
load wheels at 
one end and two 
caster wheels at 
the other. This 
type of trailer is 


regarded as superior to all others for 
operation in trains, the Government 
having purchased 4,000 of them from 
the Lansing Co. However, until Mr. 
Woodward designed and perfected the 
Carlton coupler, there was no satisfac- 
tory method of coupling the trailers to- 
gether and to the tractors which haul 
the trailer trains. 

The Carlton coupler is strong and 
durable and can be used for either push- 
ing or pulling trailers. It is positive in 
action, is easily coupled or uncoupled 
and allows trucks to be operated at an 
angle with each other up to 90°. It 
also allows trailers to be operated with 
an overhanging load and prevents side 
play in going forward, backward or 
turning. The Carlton coupler is easily 
attached and is so designed that when 
trailers are coupled, they are separated 
by a little more than half their width. 
The draw bar of the coupler when hang- 
ing free does not touch the floor and 
stays up against the end of the load 
when placed in that position. 

From the accompanying illustration 
it can be seen that this coupler permits 
trailers to take any angle with respect 
to each other or any grades that could 
possibly be incurred. It can be coupled 
to trucks which have the ordinary hook- 
and-eye coupler. It is so designed and 
proportioned that it can be used prac- 
tically as it comes from the foundry, 
thus keeping down the cost of machin- 
ing and finishing. It is built of malle- 
able iron. 

Mr. Woodward says that the new 
coupler will be available to all builders 
of trailers commonly known as the 
Reynolds type, the only construction 
conditions imposed being that the cou- 
plers be attached as intended, that the 
load axles be properly spaced and that 
the original dimensions be rigidly fol- 
lowed in making patterns, so that the 
trailers of one builder will be usable 
with those of another. The universal 
feature thus intended should prove of 
value to firms using tractors. 


Two Trailers of a Train Connected by the Cariton Coupler—Note 
the Flexibility of ‘Connection Secured. 
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T Cal Activities 
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Dayton Fan & Motor to Have New Factory — American 
Electric Fusion Organized—1900 Washer to Double Output 


William S. Murray, engineer, con- 
sultation practice on electrical gener- 
ation and transmission, railroad elec- 
trification and conservation of natural 
resources, formerly otf New Haven, 
Conn., announces the removal of his 
offices to 165 Broadway, New York 
City. 

Ivanhoe-Regent Works of General 
Electric Co., Cleveland, Ohio, has 
prepared a new consumers discount 
sheet. This list supersedes form 280, 
dated Aug. 15, 1918, and is applicable 
to Ivanhoe metal reflectors and fit- 
tings and Anderson self-adjusting 
arms. 


Cleveland Milling Machine Co., 
Cleveland, Ohio, has just issued a 
new eight- -page illustrated circular 
with specification sheets on its plain 
and universal milling machines, also 
circular on its dividing head attach- 
ment. These are very neatly gotten 
up and are a specimen of the print- 
ing art. Those interested in the cir- 
culars may obtain copies by address- 
ing a request to the company. 


W. N. Matthews & Brother, Inc., 
St. Louis, Mo., announces that its 
Washington ofhce has been discon- 
tinued and that its New York otmice 
has been removed from the Hudson 
Terminal building, 30 Church street, 
to the Hudson Terminal building, 50 
Church street, Room 468. Warren M. 
Heim is eastern district manager in 
charge of the New York ofħce. 


Advance Electric Co., St. Louis, 
Mo., is sending out a circular featur- 
ing Type WS single-phase constant 
speed motor. This type of motor is 
especially desirable for operation on 
lighting circuits, as the starting cur- 
rent is small and it accelerates very 
rapidly with strong torque. An im- 
portant feature of this machine is 
the automatic device that changes the 
motor from a repulsion to a straight 
induction, which is the result of some 
seventeen years’ experience with this 
particular type of single-phase motor 
both in the factory and in service. 


Leeds & Northrup Co., Philadel- 
phia, Pa., manufacturer of the po- 
tentiometer system of pyrometry and 
other electrical temperature measur- 
ing instruments, has opened a pyrom- 
eter sales and service department in 
charge of Henry Brewer at 1304 Mon- 
adnock block, Chicago. Service to 
pyrometer users and to prospective 
users will be rendered from this of- 
fice, and a complete line of standard- 
ization equipment maintained. Cer- 
tification of thermocouples and of 
pyrometer equipments will be fur- 
nished in terms of standards certified 
by the United States Bureau of 
Standards. Particular attention will 
be given to the maintenance of equip- 
ment after installation. 


Western Electric Co., New York, 
has completed negotiations for the 
leasing of the third floor in the build- 
ing at 400-8 West 14th street to facili- 
tate operations. 


The Triumph Ice Machine Co., 
Cincinnati, Ohio, announces the ap- 
pointment of T. W. Kloman as man- 
ager of its New York office, located 
at Room 530, 30 Church street, New 
York City. 

Van Dorn Electric Tool Co., Cleve- 
land, Ohio, manufacturer of portable 
electric drills, reamers and grinders, 
has established a Chicago ofhce at 
527 South Dearborn street. William 
Cottrell is sales manager of the Chi- 
cago branch. 


The Adapti Co., Cleveland, Ohio, 
manufacturer of Adaptiboxes and 
wiring specialties, has changed the lo- 
cation of its Chicago branch ofhce to 
210 Madison Terminal building, cor- 
ner of South Clinton and Madison 
streets. J. H. Dutton is in charge 
and will give his entire time to the 
trade. 


The Societe Francaise d’Action 
Economique, 1 rue des Italiens, Paris, 
France, which is represented here by 
Daniel T. Pierce, 149 Broadway, New 
York, reports that it has inquiries 
from French firms who desire agen- 
cies in France for: Building hard- 
ware, portable wooden dwellings, au- 
tomatic machinery, electrical supplies 
and oil and lubricants for industrial 
purposes. 


The 1900 Washer Co., Binehamton: 
N. Y., who has been proceeding with 
plans to double the output of its plant, 
which is being eompletely electritied 
bv the Binghamton Light, Heat and 
Power Co., is adding to its electric 
equipment a General Electric Co. elec- 
tric oven to be used for enameling 
purposes. If this apparatus proves 
satisfactory for its line of work others 
will be installed to care for the rap- 
idly growing business of the company. 


The Esterline Co., Indianapolis, 
Ind.. has issued a leaflet called “Tan- 
gible Results,” in which are noted 
several interesting cases of the use 
of Esterline graphic meters for keep- 
ing close tab on the production of 
departments, furnaces, printing press- 
es, rolling mills and other important 
machinery. As the result of applica- 
tions of these curve-drawing instru- 
ments, better knowledge of the ac- 
tual operation was obtained, valuable 
economies were effected and improved 
operating methods adopted. In- 
stances are also cited in which cen- 
tral stations used the instruments to 
determine more accurate demand 
charges and overcome service trou- 
bles. 


Walter A. Zelnicker Supply Co., 
St. Louis, Mo., announces the _ap- 


spointment of If. X. Meehan as adver- 
tising manager. Mr. Meehan comes 
to the Zelnicker organization with a 
very broad experience, having been 
associated, in various executive ca- 
pacities, with Fairbanks Morse & Co., 
for six years; A., T. & S. F. R. R. 
Co. Coast Lines, for two years; and 
St. Louis Smelting & Refining Works 
of National Lead Co. for two years. 


Cole & Sweetman, Waterloo, Iowa, 
have entered the field as electrical 
dealers and have established head- 
quarters at 223 Fifth street, East, car- 
rying a complete line of electrical sup- 
plies and fixtures. The new hrm will 
conduct a wholesale as well as retail 
business. In addition to the mem- 
bers of the firm who come from Chi- 
cago, L. C. Hamilton, Henry Lee, 
Minneapolis, and Charles Kirby, Far- 
go, N. D., will have a part in the 
business. 

Ross Power Equipment Co., In- 
dianapolis, Ind., 's sending out Bulle- 
-tin No. 9, embracing a partial list of 
available new and used power equip- 
ment. In this pamphlet is listed 
equipment for power plants, steam 
turbines, engine type alternating cur- 
rent generators, gas and oil engine 
units, belted type alternating cur- 
rent generators, belted type direct 
current generators, engine type direct 
current generators, alternating cur- 
rent and direct current motors, motor 
generator sets, water tube boilers, 
blowers, air compressors, rock crush- 
ers, etc. 


American Electric Fusion Co., War- 
ren, Ohio, with a capitalization of 
$25,000, has been organized to manu- 
facture electrical apparatus for heat- 
ing, melting and fusing. For the 
present the company will devote its 
attention to the production of a new 
type of alternating current arc welder. 
This welder will be built in a section- 
al form, the lower section containing 
equipment for transforming standard 
voltages, 440, 220 or other commercial 


circuits, down to 60 volts. The upper 
section will contain the stabilizing 
and regulating apparatus. The entire 


regulation of current between 5 and 
235 amp. will be controlled by four 
push-button switches giving current 
regulation in 5-amp. steps. The weld- 
er will be built on a unit plan so that 
additional units may be added, all 
units being interchangeable. It will 
be portable in form, and a single unit 
will weigh 260 Ib. The company has 
acquired a two-story building about 
40x80 ft. which it will use as its plant. 
The officers of the company are as 
follows: President, Fred P. McBerty, 
president, Federal Machine & Welder 
Co.; vice-president, E. J. Henke, sec- 
retary and treasurer, Z. A. McBerty. 


Walter A. Zelnicker Supply Co., 
St. Louis. Mo., has just issued to the 
trade Bulletin No. 263, listing special 
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offerings in portable, hand-power pipe 
threading machines, steel tray bodies, 
lamps, etc. 


Buffalo Forge Co., engineer and 
manufacturer, Buffalo, N. Y. has is- 
sued Section No. 400 of its catalog 
devoted to Buffalo fans, blowers and 
exhausters, containing much valuable 
information to fan users. The design 
and structural details of this equip- 
ment are dealt with in a clear and 
comprehensive manner and many il- 
lustrations are included. 


Electric Furnace Construction Co., 
Finance building, Philadelphia, reports 
the successful starting up of a special 
Greaves-Etchell type of electric fur- 
nace for the manufacture of corundum 
at the works of the Wm. McGregor 
Co., Airdrie. The material used for 
the charge is the waste dust accumu- 
lated from the crushing of natural 
corundum. This was practically use- 
less and was generally considered to 
be a waste product. A charge of 7 
tons of this material was treated in 
approximately 8 hours. The total 
energy consumption was 3850 kw-hr., 
and the usable corundum ingots 
weighed nearly 4 tons. Results of 
the tests made gave great satisfac- 
tion and promise a new field for the 
electric furnace. We understand that 
fairly constant load was obtained 
throughout the whole of the opera- 
tion. 


Dayton Fan & Motor Co., Dayton, 
Ohio, has commenced work on the 
construction of a new $150,000 factory 
building, and it is expected that the 
company will be completely estab- 
lished in it by the end of the sum- 
mer. The factory will have a front- 
age of 150 ft. and be 82 ft. wide, con- 
taining a floor area of about 75,000 
ft., as there will be five stories and a 
basement. The building will be mod- 
ern in every respect, built of rein- 
forced concrete with brick facing, and 
fireproof throughout. 

This is the first building for the 
company on this site, and is so lo- 
cated as to permit the erection of an- 
other building of the same dimensions 
directly to the south, to which it 
may later be connected by wings. In 
addition to the present building ex- 
cavations will be made, and the first 
floor constructed, for the wing to the 
east, which for the present will be 
built as a one-story structure to be 
used for storage, shipping and receiv- 
ing platforms and such. The New 
York Central lines will have a switch 
on the property at the south end, 
where loading platforms will be erect- 
ed for carload shipments. The Day- 
ton Fan & Motor Co. is rapidly per- 
fecting a working organization of ex- 
perienced men. Charles P. Schnaus, 
chief engineer, is a man of long ex- 

erience in motor designing, having 

een connected with one of the best 
known electrical manufacturing com- 
panies of the United States for a 
period of ten years. He has sur- 
rounded himself with an excellent 
corps of assistants. Ward Houston, 
formerly production manager of the 
Robbins & Myers Co., Springfield, O., 
has become identified with the com- 
pany in the same capacity. A new 
sales manager will report in July. 
These men, with Urban B. Unger, su- 
perintendent, who has been with the 
company for a number of years, form 
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the factory organization. The execu- 
tive othcers under the recent reorgan-. 
ization are: Edwin O. Waymire, 
president, who has been connected 
with the company for the past twen- 
ty-eight years as secretary and treas- 
urer; Lee Warren James, local attor- 
ney, vice president, and Clyde C. 
Miner, formerly of Springfeld, O., 
secretary and treasurer. 


Electric Supply Co., Salt Lake City, 
Utah, has purchased the entire whole- 
sale and retail lighting fixture depart- 
ment of the Capital Electric Co. This 
includes, besides the manufacturing 
fixture department, the plating and 
spraying departments, which makes 
possible the application of some fifty 
different brass, silver and gold fin- 
ishes. W. B. Goddard, who headed 
this department for the Capital com- 
pany, will serve the new company as 
manager of the lighting fixture de- 
partment. H. L. Lattimer is produc- 
tion manager of the greatly enlarged 
manufacturing department, bringing 
with him the entire organization of 
the Capital Electric Co. 


Steam Motor Co., Springfield, 
Mass., is distributing a very attractive 
bulletin devoted to the steam motor. 
The advantages of the steam motor 
driven unit and objects of the design 
are clearly defined. It further dis- 
cussed the salient features of this 
unit and its application to standard 
forms of driven apparatus, the out- 
standing feature being that it is not 
a complete turbine in itself, but when 
connected to its driven member be- 
comes an integral part of the com- 
plete unit, making possible the ideal 
compact two-bearing unit with any 
standard design of driven apparatus. 
Accompanying the text are excellent 
illustrations of this equipment, in- 
cluding line drawings, diagrams and 
halftones. A number of pages are 
devoted to illustrations of installa- 
tions notably those of the S. S. Gor- 
mania and S. S. Commandant de Rose, 
fully equipped with steam motor ap- 
paratus. 


The Matthews Engineering Co., 
Sandusky, Ohio, has issued a new 
catalog of Matthews automatic elec- 
tric lighting plantsse It is one of the 
largest and finest appearing books put 
out by the lighting plant industry, 
and while written in a non-technical 
manner is fully descriptive of this 
equipment. The first 28 pages of this 
book are devoted to the idea of light- 
ing rather than the sale of lighting 
plants. Beginning with a beautiful 
frontispiece entitled “The Dangers 
that Beset Men Lurk in the Dark,” 
the copy and the 100 photographic 
views in the first half of the book 
present the idea of more light and 
better light for every home. From 
this point the catalog develops the 
story of the Matthews complete line, 
consisting of the smallest lighting 
plant of 300-watt, 15-lght size, up to 
the large portable power plant devel- 
opment 25 kw., used by the Govern- 
ment during the war. A number of 
very fine official photographs illus- 
trating the application of the lighting 
plants by the Government in France 
is a feature of one section of the 
book. Copies will be sent to anyone 
upon request. 


Wagner Electric Manufacturing Co., 
St. Louis, Mo., is distributing an at- 
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tractive calendt for the year June, 
It follows the very con- 
venient arrangement of previous 
years, showing three months in su- 
perposed order. The current month 
is distinguished from the past and 
coming months in that it is printed 
in black, whereas the other two 
months are printed in gray. The 
genial Wagner boy is again used to 
illustrate the calendar, this time show- 
ing the Wagner motor applied to an 
electric threshing power outfit. 
Another convenient feature of this 
calendar is that condensed 12-month 
calendars for the years 1919, 1920 
and 1921 are given. 


Macomber & Whyte Rope Co., Ke- 
nosha, Wis., manufacturer of wire 
rope and wire, announces the opening 
of a Birmingham branch under the 
direction of James A. Boope, south- 
ern manager, at 805 American Trust 
Bank building, Birmingham, Ala. The 
company’s business in the South has 
been increasing rapidly during the 
past few years, and in order to give 
its Southern customers more efficient 
service has established the Birming- 
ham branch, which will carry a com- 
plete stock of wire rope and fittings. 
The company has also opened a New 
York branch at 30 Church street, New 
York City, under the management of 
E. E. Robirds. Mr. Robirds has been 
connected with the Macomber & 
Whyte company for ten years, having 
been successively manager of the 
Pittsburgh and Chicago offices be- 
fore opening the New York branch. 
Prompt service is assured by a com- 
plete stock of wire rope, both black 
and galvanized in all sizes, grades and 
constructions, as well as galvanized 
strand, sash cord, clips, thimbles, 
hooks, sockets, couplings, etc. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., has issued a new 
eight-page folder which has for its 
title “C-H Electric Soldering Irons 
and Hand Tools.” This not only il- 
lustrates and describes the standard 
sizes of electric hand soldering irons, 
but also calls attention to an auto- 
matic soldering iron rack and a new 
C-H soldering fixture. 

The automatic rack is a small com- 
plete switchboard which may be 
mounted on the wall or a machine 
within convenient reach of the work- 
man and provides a definite place for 
the tron when not in use. It auto- 
matically prevents over heating of a 
soldering iron, prolongs its life and 
increases the working value of the 
iron. The new soldering fixture. 
which was illustrated and described 
in a previous issue of ELecricaL REvIEw, 
facilitates certain soldering operations 
where the manufacturing processes 
permit, bringing the object to be sol- 
dered to the iron. Every day use of 
these soldering fixtures has shown 
that with some kinds of work, such as 
soldering small tin containers, great- 
er efficiency and speed can be at- 
tained than with the usual type of 
soldering iron. The booklet also 
makes mention of the C-H current 
regulator, and the C-H Seventy Fifty 
switch which may be installed on the 
cord of any soldering iron and per- 
mits easy current control. Prices, 
dimensions and other data are fur- 
nished. Space is provided for im- 
printing the folder_for dealers and 
jobbers. 
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EASTERN STATES. 


Ashland, Me.—Fire recently de- 
stroyed the electric light plant of the 
Ashland Electrical Co. with loss esti- 
mated at about $10,000. G. H. Mooers 
heads the company. 


Waterbury, Vt.—In connection with 
the proposed plant to be erected by 
the Windsor Foundry Corp., recently 
incorporated with a capital of $200,- 
000, plans are being arranged for the 
installation of a new electric steel 
furnace. Electric power will be fur- 
nished by the Colonial Power & Light 
Co., Springfield. 


Springfield, Mass.—Announcement 
has been made by the Westinghouse 
Electric & Manufacturing Co., Pitts- 
burgh, that plans are being arranged 
to equip one of the large factories op- 
erated by the New England Westing- 
house Co. at Springfield for the manu- 
facture of small motors and automo- 
bile electric equipment. It is under- 
stood that an expenditure exceeding 
$750,000 will be involved in equipping 
the works, which will give employ- 
ment to about 2000 persons under 
maximum operation. 


Bridgeport, Conn.—In connection 
with the proposed plant to be erected 
by the Nichols Underwear Co., 395 
James street, plans are being arranged 
for the construction of a new two- 
story power house for works opera- 
tion. The structures are estimated to 
cost $80,000. Fletcher & Thompson, 
1059 Broad street, are architects for 
the company. 


Providence, R. I.—Radio Co. of 
America has filed articles of incorpor- 
ation with a capital of $100,000, to en- 
gage in the establishment of wireless 
telephone and telegraph service 
throughout New England. It is pro- 
posed to erect the main plant at Au- 
burn, R. I., headquarters of the com- 
pany to be at Providence. 


Babylon, L. I.. N. ¥Y.—Negotiations 
have been completed between the 
Babylon Trolley Co. and the Long 
Island Lighting Co. whereby the lat- 
ter will furnish light and power serv- 
ice to the first mentioned concern at 
the rate of 2 cents per kw-hr. for a 
term of five years. ; 


Brooklyn, N. Y.—Robert Gair Co., 
50 Washington street, has awarded a 
contract to the Turner Construction 
Co., 244 Madison avenue, New York, 
for the construction of a new exten- 
sion to its boiler plant on Plymouth 
street, to provide for increased oper- 
ations. 


Buffalo, N. Y.—Robertson-Cataract 
Electric Co., Mohawk and Niagara 
streets, is promoting the sale of the 
General Electric Co. type of electric- 
ally operated ranges. It is set forth 
by the company that Buffalo enjoys 
the lowest rate for electricity east of 


the Rockies and that no family can 
afford to be without this range. 


Freeport, L. I.. N. Y.—Plans are 
under consideration by the Long 
Island railroad for the complete elec- 
tritfication of its Montauk division to 
extend to Babylon. The line is elec- 
triñed at the present time as far as 
Lynbrook, the remaining distance to 
Poo on covering approximately 19 
miles. 


New York, N. Y.—Considerable 
electrical equipment will be required 
by the Andes Copper Mining Co., 42 
Broadway, in connection with the 
construction of a large new plant, es- 
timated to cost about $1,500,000, to be 
located at Parquito, Chile, to be used 
in connection with its local proper- 
ties, 


Wards Island, N. Y.—The State 
Hospital Commission, Albany, has 
taken bids for the installation of new 
laundry machinery, with electric mo- 
tors and auxiliary apparatus, in the 
Manhattan State Hospital, Wards 
Island. Lewis F. Pilcher, State Cap- 
itol building, Albany, is state archi- 
tect. 


Hoboken, N. J.—Bijur Motor Ap- 
pliance Co., 15th street, manufacturer 
of electrical specialties, has completed 
negotiations for the leasing of one of 
the buildings in the Hoboken terminal 
group used by the government during 
the war, for a long term of years. 
The structure is known as Building D, 


Newark, N. J.—Standard Electric 
Manufacturing Co., 24 Scott street, 
manufacturer of electrical specialties, 
has completed negotiations for the 
leasing of space in the building at 126 
South street, to provide for increased 
operating facilities. 


Newark, N. J.—Public Service Elec- 
tric Co. has recently awarded con- 
tracts for extensions and improve- 
ments in its electric power plant at 
Point No Point, estimated to cost 
about $57,340. 


Newark, N. J.—In connection with 
the proposed plant to be erected by 
the Otto Heineman Phonograph Sup- 
ply Co., New York, to be located on 
Thomas street, near Goble street, es- 
timated to cost $375,000, plans have 
been filed for the construction of a 
large new boiler and engine plant, to 
cost, with equipment installation, 
about $50,000. 


Newton, N. J.— Newton Electric 
& Gas Co. has recently been granted 
permission by the Board of Public 
Utility Commissioners to construct 
the proposed power line from the 


plant of the New Jersey Power &. 


Light Co., Dover, to Newton, whereby 
the latter company will be enabled 
to furnish electric service to the New- 
ton company. The work is estimated 
to cost $40,000, and will be done by 
the New Jersey company. 


Stanhope, N. J.—Stanhope-Netcong 
Co. is making rapid progress on ex- 
tensions to the electric lines to the 
west shore of the local lake, and it is 
expected that the work will be com- 
pleted at an early date. Power for 
the operation of the lines is supplied | 
by the New Jersey Power & Light 

o. 


Hagerstown, Md.—Hagerstown & 
Frederick Railway Co. and affliated 
interests are negotiating for the pur- 
chase and control of the Northern 
Virginia Power Co., Winchester, Va. 
The property comprises about 150 
miles of transmission lines, with main 
generating station located at Mill- 
ville on the Shenandoah river; steam 
generating plant at Berkeley Springs, 
W. Va., and a hydroelectric station at 
Capon Springs, W. Va. The Hagers- 
town company holds a controlling in- 
terest in a large number of electric 
railway lines in this section of the 
Cumberland Valley and portions of 
lower Pennsylvania. 


Altoona, Pa.—Penn Central Power 
& Transmission Co. has filed notice 
with the Public Service Commission 
of the issuance of bonds for $19,000 
for betterments, extensions, etc. 


Carlisle, Pa—F. C. Beetem & Sons 
have had plans prepared for the con- 
struction of a one-story brick and 
concrete power plant at their works, 
to provide for increased operating fa- 
cilities. The structure will be about 
46x46 ít. 


Easton, Pa—Metropolitan Edison 
Co. has recently inaugurated opera- 
tions of the new 25,000-kw. turbo- 
generator installed at its plant, which 
practically doubles the capacity of the 
plant. 


East Brady, Pa.—Clarion Power Co. 
will build a hydroelectric plant here. 

Philadelphia, Pa.— Powers, Weight- 
man & Rosengarten, Ninth and Par- 
rish streets, have completed arrange- 
ments for the erection of the proposed 
one-story addition to their boiler 
plant at 35th and Moore streets. 


Philadelphia, Pa.—Surpass Leather 
Co., Ninth and Westmoreland streets, 
has had plans prepared for the con- 
struction of a one-story brick and 
steel boiler plant at its works, about 
54x90 ft. Contract for construction 
has been awarded to the George L. 
Kessler Construction Co., Drexel 
building, Philadelphia. 


Tyrone, Pa.—Altoona & Logan Val- 
ley Railway Co., a subsidiary of the 
American Railway Co., Witherspoon 
building, Philadelphia, is considering 
plans for the erection of a large new 
addition to its power plant at Tyrone. 
It is said the project is to involve an 
expenditure of about $500,000. 


Warwood, W. Va.—Highglow Dis- 
trict Electric Sign Co. 1s arranging 
plansyfor (the) conversion of a local 
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aircraft plant into a works for the 
production of electric signs. 


Manning, S. C.—Manning Light & 
Ice Co. has filed notice with the Secre- 
tary of State of an increase in its 
capital from $15,500 to $20,000, to pro- 
vide for expansion. 


Fitzgerald, Ga—The Council is 
planning ways and means to improve 
power and light plant. Address may- 
or. 


Lumber City, Ga—Plans are un- 
der consideration by the City Council 
for the installation of a new munici- 
pal electric light plant. 


Winder Garden, Fla—An election 
will be held June 15 to decide the 
question.of issuing $75,000 municipal 
bonds for constructing sewer and wa- 
ter works systems and electric light 
plant. Address W. H. Reams, mayor. 


NORTH CENTRAL STATES. 


Cleveland, Ohio—Andrew Teller 
Co. is looking for a water power site, 
either undeveloped or partially de- 
veloped, where, with proper invest- 
ment 5000 hp. could be generated. 
This power must be located either in 
the East or South. 


Shelby, Ohio—Seamless Tube Co. 
will shortly purchase new power plant 
equipment, such as generators, dyna- 
mos, etc., and install other new ma- 
chine shop equipment. -Address:G. L. 
Richert, secretary. 


Wellington, Ohio—An election will 
be held to vote on a bond issue of 
$50,000, the proceeds from which will 
be used in enlarging and improving 
the municipal light and water plant. 
G. E. Wells is mayor. 


Indianapolis, Ind.— David A. Coul- 
ter, secretary-treasurer of the Ohio 
Building Co., announces erection of 
the Ohio Theatre at a cost of $75,000. 
The Ohio Building Co. has been in- 
corporated with capital of $100,000 to 
erect the building. 


Warsaw, Ind.—Winona_ Electric 
Light & Water Co. has filed a peti- 
tion with the Indiana Public Service 
Commission for a surcharge to its 
rates of $22,800 additional annually. 
The company asserts that this addi- 
tional revenue is necessary to yield it 
a return of 8% on $205,887, the valu- 
ation placed on the company by the 
commission. The company also asks 
permission to issue $75,000 of pre- 
ferred stock at 90% of par. 


Belvidere, [ll.—Rockford & Inter- 
urhan Co. is considering the erection 
of a new power plant here. Bion J. 
Arnold, general superintendent of the 
company, is also considering a new 
line from Belvidere to Rockford. 


Garlock, I[Ill.—Garlock Light & 
Power Co. will build a 6600-volt elec- 
tric transmission line from Hudson 
to Garlock and will build a distribu- 
tion system in Garlock. The company 
will issue $15,000 in capital stock. 


Chicago, Ill.—Premier Electric Co. 
plans to erect a plant 66x125 ft., es- 
timated to cost $50,000. 


Columbia, Ill.—Plans have been 
adopted for additions to the electric 
light and power plant. These con- 
sist of an extension to the building 
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DATES AHEAD. 


Electrical Supply Jobbers’ Associ&- 
tion. Annual convention, Hot Springs, 
Va., June 10, 11 and 12. Headquar- 
ters, The Homestead Hotel. Secre- 
tary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 


Tri-State Water and Light Associa- 
tion. Annual convention, Greenwood, 
S. C., June 17-19. Secretary-treasurer, 
W. F. Stieglitz, Columbia, S. C. 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary, Calvin W. Rice, 29 West 39th 
street, New York City. 


Illinois Association of Electrical 
Contractors and Dealers. Summer 
convention, Decatur, 11., June 20-21. 
Secretary, W. J. Collins, 179 West 
Washington street, Chicago. 


American Institute of Chemical En- 
gineers. Summer meeting, Boston, 
Mass., June 18-21. Secretary, Prof. J. 
C. Olsen, Polytechnic Institute, Brook- 
lyn, N. Y. 


American Institute of Electrical Em 
gineers. Annual convention, Adiron- 
dacks, N. Y., June 24-27. Headquar- 
ters, Lake Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis., July 15, 16 
and 17. General manager, William H. 
Morton, 110 West 40th street, New 
York City. 


Ohio Electrical Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


International Association of Munici- 
pal Electricians. Annual convention, 
Chicago, Sept. 23-26. Secretary, Clar- 
ence R. George, Houston, Tex. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis. Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire buiid- 
ing, Pittsburgh, Pa. 


National Association of Electrical, 
Inspectors. Annual meeting, Spring- 
field, Mass.. Oct. 13 and 14. Secretary, 
W. L. Smith, Concord, Mass. 


Illuminating Engineering Society. 
Annual convention, Chicago, NL, Oc- 
tober. General secretary, Clarence L. 
rh 29 West 39th street, New York 

ty. 


and new generating equipment. Full- 
er & Beard, consulting engineers. 


Elgin, IiL—The appropriation of 
$1,070,000 for the Elgin State Hos- 
pital carries with it the opportunity 
for building of a $150,000 hospital. 
Plans are now being drawn. Address 
Dr. P. S. Winner, Elgin, Ill. 


Kincaid, Ill—Peabody Coal Co. 
plans to erect a power house, 45x110 
ft., estimated to cost $25,000. 


Rock Island, Tll.—By terms of the 


- street lighting contract furnished by 


the Peoples Power Co. the city of 
Rock Island will be saved approxi- 
mately $1000 per year on the cost of 
keeping the city sufficiently lighted. 
R. B. McDonald, general manager of 
the company, announced to the city 
commission that a reduction on rates 
on arc lamps from $60 to $55 a year 
had been authorized. There are 210 
arc lights in the city. There are also 
510 tungsten lamps in the city, upon 
which the rate will be unchanged. 


Savanna, I1l.—Government has ap- 
propriated $1.000,000 for building ar- 
tillery storehouses at the Savanna 
proving grounds. A similar appro- 
priation has been made for Port Clin- 
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ton, Ohio, and $500,000 for Aberdeen, 
Mo. 


South Pekin, Ill—The village of 
South Pekin will vote June 2 on a 
light franchise. The village board has 
also decided to ask the Tazewell 
county supervisors to assist in the 
connection for part of the distance. 


Springfield, Ill—Amended budget 
of the city of Springfield calls for a 
budget of $50,000 for the municipal 
lighting plant. A number of improve- 
ments and extensions will be made. 
The budget last year was $32,000. 


Springfield, I11].—The Illinois Public 
Utilities Commission has issued an 
order directing the Northern Illinois 
Utilities Co. to pay interest on de- 
posits made by consumers as provided 
by a former order of the Commission 
covering electric light extensions 


made by the company at Shabbona, 
Ill. 


Waukegan, Ill—Removal of the 
terminal of the C. N. S. & M. R. R. 
from Highwood to Waukegan and the 
construction of repair shops and 
switchyards at a cost of more than 
$100,000 is contemplated. A 50-acre 
tract has been purchased. Address 
Britton I. Budd, president. 


Fenton, Mich.—Much interest is 
being taken in the construction of 
an electric road between Flint and 
Owasso. Address W. E. Martin of 
Flint. 


Black River, Wis.—The sum of $25,- 
000 has been appropriated for the 
purchase and installation of a 400-hp. 
hydroelectric unit at the municipal 
light and power plant. 


Johnson Creek, Wis.—W. A. Chris- 
tian, village clerk, is taking bids for a 
ımotor-driven pump and miscellaneous 
equipment for the municipal water 
works pumping station. 


Merrimac, Wis.—Merrimac Electric 
Light Co. 1s being organized to build 
a system to furnish light and power 
for the municipality and private use. 

Waterloo, Wis.—The board of pub- 
lic works is asking bids tor a 100-kw. 
generator to he installed at the mu- 
nicipal light, power and water pump- 
ing station. 


Red Wing, Minn.—The city con- 
templates the construction of an 
electric light and power plant to cost 
$350,000. The consulting engineer is 
L. P. Wolff. 


St. James, Minn.—The city has 
voted to issue $30,000 in bonds for 


sewer and light systems. Address 
city clerk. 
Cleghorn, Iowa. — Cleghorn will 


vote June 12 on the granting ot a 
franchise to the Iowa Light & Power 
Co. for supplying electric current to 
the town for light and power pur- 
poses. One of the power plants ot 
this company is located at LeMars 
and is already supplying electricity to 
Marcus. 


Davenport, Iowa. — Scott county 
commissioners are considering instal- 
lation of private lighting system in 
the Scott County Almshouse. 


Davenport, Iowa.—Residents along 
the proposed transmission line from 
Davenport to the Scott.county alms- 
house are’ nmited inl supporting. the 
Scott county supervisors in ‘stalling 


ts 
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the line rather than buying and op- 
erating a private lighting plant of 
large capacity. 


Des Moines, Iowa.x—Peoria Tractor 
Co., Peoria, Ill., plans the erection of 
a $1,000,000 factory in Des Moines, 
Iowa, as a result of the reincorpora- 


ton of that company under lowa 
laws. 
Humboldt, Iowa.—Northern Iowa 


Gas & Electric Co. will extend wires 
from Ruthven to Lost Island Park. 


Huron, Iowa.— Messrs. Van Camp 
and Marr, part owners of the Sun- 
shine Electric Light & Power Co.. 
have sold their interests in the plant 
to the Farmers’ Electric Light Co. of 
Aberdeen. The concern will be known 
a the future as the Sunshine Electric 

o. 


Story City, Iowa.—Fifty thousand 
dollars in bonds has been voted for 
rebuilding and equipping the electric 
light plant. Address city auditor. 


Carthage, Mo.—The installation of 
cluster lights on all paved streets is 
contemplated. J. B. Lloyd, city clerk. 


Wakenda, Mo.—Election will be 
held to vote on an electric light pro- 
position which has been proposed. 


Poplar Bluff, Mo.—The city con- 
templates installing and operating a 
telephone system. Address mayor. 


Easton, Kans.—Improvements to 
the city electric light plant are con- 
templated. 


Hutchinson, Kans.—Hugoton El- 
evator & Warehouse Co. will erect a 
terminal elevator. The specifications 
include 16 tanks, each 100 ft. in length. 
The elevator will be run throughout 
by electricity generated from the 
company s dynamos. 


Chadron, Neb.—Chicago & North- 
western Railroad Co. will enlarge 
Chadron yards 50% and will install all 
new rails. build passing tracks and 
new terminals and place ballast be- 
tween Chadron, Neb., and Casper, 
Wyo. 

Hubbell, Neb.—Bonds 
voted for municipal lights. 
town clerk. 


West Point, Neb.— Election will be 
called soon to vote $300,000 in bonds 
for water power plant. 


Huron, S. D.— Huron Light & 
Power Co. will construct line from 
power plant down First street extend- 
ing up two alleys east and west of 
Dakota avenue. 


Junius, S. D.—Junius Light & Pow- 
er Co. has incorporated with a capital 
ot $5000 by F. W. Schultz and others. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—Wiilliam C. Krauth 
Electric Co. has filed notice with the 
Secretary of State of an increase in 
itc capitalization to $20,000, to provide 
tor general business expansion. 


Clarksdale, Miss.—The city is hav- 
ing plans prepared for extensive im- 
provements in the municipal electric 
lighting system. In connection with 
other work, the project will cost in 
excess of "$250,000. Bonds to the 
amount of $300,000 have been voted 
to cover the cost of the work. 


Jackson, Miss.—Application for a 


have been 
Address 
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franchise to operate electric lights, 
gas and street railway plants here has 
been made to the City Commission by 
the Citizens’ Public Utility Co., a 
local corporation with a capital stock 
of $250,000. The Jackson Light & 
Traction Co., owner of the present 
utilities, is bankrupt and the plants 
are being operated by receivers. It is 
generally believed here that when the 
time comes for the sale of the utilities, 
they will revert to their original own- 
ers, The American Public Utilities Co. 
of Chicago, and will be operated by 
that concern. If this does not occur, 
however, the local corporation is ex- 
pected to continue its efforts to obtain 
a franchise, so that the city may be 
provided with adequate public utili- 
ties. 

Rolling Fork, Miss.—A municipal 
electric light plant will be established. 
Xavier A. Kramer, consulting engi- 
neer, Magnolia, Miss. 


Ripley, Tenn.—The citv has voted 
to issue $150,000 in bonds for light, 


water and sewer systems. Address 
Calvin Corner, mayor. 
Anniston, Ala—Statom Boiler 


Works, which recently tiled articles of 
incorporation with a capital of $20,000, 
is arranging for the operation of its 
local plant. W. B. Statom is presi- 
dent and manager. 


Heber Springs, Ark. — Arkansas 
Hydroelectric Development Co. is re- 
suming its plans for hydroelectric 
development. The initial unit will 
will develop 2000 kw. 
10,000 kw. 


Okolona, Ark.—An electric plant 
will be installed on the Antoine river, 
about four miles west of the town, to 
be operated with water power, and 
furnish electric light for Okolona and 
large plantations in the vicinity. 


Blanchard, Okla—Bonds to the 
amount of $15,000 have been voted to 


construct an electric light plant. Ad- 
dress board of trustees. 
Tulsa, Okla— Election is contem- 


plated to vote $5,000,000 in bonds for 
building a new water supply system 
from Spavinaw creek to Tulsa. No 
definite date for the election has been 
set. Mayor Hubbard. W. C. Steger, 
chairman, civic committee. 


Albany, Tex.—Albany may soon 
have an electric light plant and ice 
factory, Oklahoma parties having 
made application for a franchise for 
these plants. 


Bridgeport, Tex.—Plans are being 
made to organize a company to con- 
struct and operate an electric light 
plant’and ice factory in Bridgeport. 


Mercedes, Tex.—W. M. Bancroft, 
New Orleans, La., and associates are 
considering plans for the installation 
of a new electric generating station 
on a local site. H. Hart of Browns- 
ville. Tex., 1s also interested in the 
project. 

Sherman, Tex.—A joint plant may 
be constructed to furnish electric cur- 
rent to Sherman and Denison. Plans 
are being made for the plant and the 
proposition will probably be voted on 
soon. 


WESTERN STATES. 


Boise, Idaho.—Idaho Power Co. 1s 
installing at its Lower Salmon hydro- 


and the second. 


925 


electric plant a new 3600-kva. unit, 
and has planned for the construction 
of a transmission line from American 
Falls to Pocatello, a distance of 25 
miles. 


Coquille, Ore.—Johnson Lumber 
Co. has awarded a contract to the 
Mountain States Power Co., Marsh- 
feld division, for supplying additional 
electric energy for operation, approxi- 
mating 150 hp. in motors. 


Reedsport, Ore.—Reedsport Power 
& Light Co. has contracted with the 
Marshfield Electric Co. for the instal- 
lation of a plant and distributing sys- 
tem. 


Salt Lake, Utah—The application 
of the Deseret Irrigation Co. and the 
Melville Irrigation Co. for a certificate 
of convenience and necessity in the 
supplying of electric power and light 
to several towns in Millard County 
was filed with the public utilities com- 
mission. The companies assert they 
intend to build a second plant for 
electric power near Delta on the 
Savior river, having already a plant 
in operation at Oasis. They desire to 


supply electricity to Delta, Oasis, 
Deseret and Hinckley. 
Anacortes, Wash.—Kaiser Paving 


Co. has arranged for the construction 
of a power line to be used in connec- 
tion with the paving of the Avon- 
Allen road. The board of county 
commissioners has granted permis- 
sion to the company for the proposed 
construction. 


Seattle, Wash.—An ordinance has 
been introduced in the city council 
providing for the appropriation of 
$60,000, to provide for the double- 
tracking of the municipal street rail- 
way over a portion of East Lake ave- 
nue. 


Bremerton, Wash.—NePage, Mc- 
Kenny Co., Seattle, have been awarded 
the contract for installing electrical 
equipment in the $24,000 building to 
be erected by the Bremer estate. 


Seattle, Wash.—Negotiations have 
recently been completed by the city 
for the acquirement of local property 
for a consideration said to be about 
$15,000, to be used as a site for the 
construction of a new substation 
which will be utilized in connection 
with the city light and power plant. 


Wenatchee, Wash.—Okanogan Val- 
ley Power Co. will soon commence 
work on the construction of dam and 
power plant on Similkameen that will 
generate 5000 hp. Dam will be rein- 
forced concrete, 200 ft. high. 


Fresno, Cal.—San Joaquin Light & 
Power Co. is having plans prepared 
for the erection of the proposed local 
substation and shops. A. G. Wishon 
is general manager. 


Holtville, Cal—Holton Power Co. 
has completed arrangements for the 
installation of new machinery and 
equipment in its power house No. 5 
located at Holtville, including gener- 
ating apparatus and auxiliary equip- 
ment. The entire project is estimated 
to cost about $75,000. 


Los Angeles, Cal.—The city has 
called a special election on June 3 
for voting on the issuance of power 
bonds for $13,500,000, a total of $2.- 
500,000 of which will be utilized for 
the construction of the proposed 


926 


power plant No. 2 in the San Francis- 
quito canyon and the proposed new 
power plant and municipal power 
development in Franklin canyon and 
Owens River gorge, respectively. It 
is understood that the remaining fund 
will provide for the purchase of the 
distributing system in Los Angeles 
of the Southern California Edison Co. 


Porterville, Cal—Mt. Whitney 
Power & Electric Co. has recently 
broken ground for the construction of 
an electric substation at Richgrove, 
near Porterville, for increased opera- 
tions. 


San Francisco, Cal.—Great Western 
Power Co. has been granted permis- 
sion by the State Railroad Commis- 
sion for the issuance of bonds for 
$6,000,000, and cumulative stock ag- 
gregating $1,500,000. The proceeds 
will be used for the construction of 
the proposed 40,000-watt hydroelectric 
plant to be located on the north fork 
of the Feather river, about six miles 
from Beldon, estimated to cost in 
excess of $5,000,000. 

Santa Barbara, Cal.—The city has 
called a special election on June 17 for 
voting on the issuance of bonds for 
$110,000 to cover the cost of the com- 
pletion of the Gibraltar dam, includ- 
ing the laying of service mains, etc. 


CANADA. 


Hamilton, Ont—Hoover Suction 
Sweeper Co., North Canton, Ohio, will 
establish its Canadian headquarters 
here and will erect a large manufac- 
turing plant. 


Hamilton, Ont.— Barton Electric 
Co. will make use of half of the build- 
ing recently vacated by the Canadian 
Carborundum Co., East Barton street. 
where it will manufacture electrical 
machinery, appliances, etc. 


Vancouver, B. C.— Morrison Steel & 
Wire Co. has awarded a contract for 
a one-story, 100x208 ft. plant. 


Vancouver, B. C.—H vatt Steel Prod- 
ucts, Ltd., Granville Island, has com- 
pleted negotiations whereby it will 
take over the plants and assets of the 
Canadian Metals, Ltd.; the Tudhope 
Electric Metals, Ltd., and the steel 
rolling mills at Port Moody, B. C. 


PROPOSALS 


Generator.—The board of public 
works, Waterloo. Wis., is asking bids 
for a 100-kw. generator for installa- 
tion at the municipal light, power and 
water pumping station. 


Electrical Supplies—Pids will be re- 
ceived at Chicago, I, until June 5 
for school supphes for the year end- 
ing June, 1920. The specifications in- 
clude electrical supplies. Address 
Purchasing Committee, 730 Tribune 
building. 


Water and L’sht Plant.—RBids will 
he received at Sarasota, Fla., until 
7:30 p. m., June 9, for a water and 
electric light plant and system. con- 
sisting of three internal combustion 
fuel oil engines, switchboard, consist- 
ing of seven-panel board with full 
equipment for handling lighting in 
three separate circuits; power house, 
machinery, foundations, fittings. etc. 
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E. J. Messer, commissioner public 
works. 
Electrical Work in Post Office 


Building.— Bids will be opened in the 
supervising architect’s office, Treas- 
ury Department, Washington, D. C., 
at 3 p. m., June 18, for furnishing and 
delivering at the site the materials re- 
quired for the construction of the 
United States post office building at 
Clinton, S. C., including materials 
for concrete, granite, brick, structural 
terra cotta, miscellaneous steel and 
iron works, heating, electric work, 
etc. Bills of quantities and specifica- 
tions may be obtained from the cus- 
todian of the site at Clinton, S. C., 
or at the above officer in the discretion 
of the supervising architect, James A. 
Wetmore, acting supervising archi- 
tect. 


FOREIGN TRADE 


Electrical Supplies (29,452)—Elec- 
trical supplies of all kinds, transmis- 
sion belting, axles, machine tools, elec- 


` trical cables, etc., are desired by a 


Quotations should 
be given f. o. b. American port of 
shipment. Terms, cash against docu- 
ments. Reference. 


Wire, Cables, Motors, Etc. (29,453) 
—lTtydraulic machinery, electrolytic 
copper bars, resistance wire, covered 
wire and cables, motors and general 
electrical material and machinery for 
developing electric power are required 
by a firm in Spain. Quotations should 
be given f. o. b. New York. Terms, 
payment in New York. Correspond- 
ence may be in English. References. 


firm in Norway. 


Electrical Supplies and Implements 
(29,454)—An ofticial of the government 
of Siberia wishes to purchase for the 
ministry of supplies, machinery, elec- 
trical supplies and implements, meas- 
uring devices, tools and accessories, 
machinery supplies, etc., a complete 
list of which, together with further 
information, may be had on applica- 
tion to the Bureau or its district of- 
hees. 

Electrical Goods and Machinery 
(29,479)—An agency is desired by a 
man in Belgium for the sale of all 


sorts of electrical goods and ma- 
chinery. References. 
Electrical Materials (29,478)—A 


Brazilian engineer who will be in the 
United States shortly desires to pur- 
chase material for a complete milk 
distributing plant for a city of 100,000 
inhabitants: materials for the con- 
struction of an electric hghting plant 
and a tramway; electric and steam 
railroad supplies, portable lighting 
plants, both gas and electric, etc. Ref- 
erence. 


Electrical Materials (29,434)—Ma- 
chinery, rails, electrical materials for 
railways and coal are required by a 
man in Portugal. An agency is also 
desired. Terms of payment, letter of 
credit in New York. Correspondence 
may be in English. References. 


Electrical Supplies (29 399)—A firm 
in Belgium desires to purchase and 
secure agencies for the sale of all 
electrical supplies, lamps. fittings for 
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electric lighting, wires, cables, switch- 
boards, electrical accessories for mo- 
tor cars, bells, batteries, fans, insulat- 
ing material, dynamos, motors, heat- 
ing devices (irons) and_ reflectors. 
Correspondence may be in English. 
References. 


Electrical Supplies (29,414)—A com- 
pany in India desires to be placed in 
communication with firms, with a 
view to securing representation for 
the sale of cotton gin machinery, 
electrical supplies, marine stores, etc. 
References. 


Electric Trucks, Motors, Generat- 
ors, Etc. (29,420)—Agencies are de- 
sired by the head of a firm in New 
Zealand who is now in this country 
for the sale of electric trucks, % to 7 
tons, electrical machinery and sup- 
plies, including motors, generators, 
batteries, wires and cables, fans and 
blowers, etc. Reference. 


INCORPORATIONS 


Marlinton, W. Va.—Pocahontas 
Telephone Co. has incorporated with 
a capital of $15,000 by Geo. P. Moore 
and others. 


Sandusky, Ohio — The Electric 
Equipment & Supply Co., recently in- 
corporated with a capital of $25,000, 
will purchase equipment, engine, boil- 
er, machine shop machinery, etc. 

B. Arbour, incorporator. 


Mankato, Minn.—Electric Service 


Co. has incorporated with a capital 
of $15,000 by Walter L. Wilson. 


Louisville, Ky.—Federal Electric 
Co. has been incorporated with cap- 
ital stock of $1000. The company 
will deal in and install electrical nx- 
tures. Address John G. Parker, Louis- 
ville, Ky. 


RockesIsland, Ill.— Phelps Light & 
Power Co. has incorporated with a 
capital of $800,000 to install light, 
heating and power plants, etc. A. G. 
Bush of Davenport, lowa, and H. C. 
Thompson of Davenport, Iowa, incor- 
porators. 


New York, N. Y.—Electric Lock 
Corp. Capital, $200,000. To manu- 
facture electrical specialties.  Incor- 
porators: A. F. Reed, C. A. Jayne 
and P. M. Freeman, &1 Fulton street. 


New York, N. Y.—S. 0. S. Welding 
Corp. Capital, $200,000. To engage 
in general electric welding operations. 
Incorporators: W. A. Rosenbaum, V. 
D. Borst and J. E. Zelenko., 1 Park 
Row. 


New York, N. Y.—J. E. Duff Co. 


Capital, $15,000. To manufacture 
boilers, engines and kindred apparat- 
us. Incorporators: M. Brandt, L. 


Monsheimer and W. H. Roberts, 139 
Putnam avenue, Brooklyn. 


New York, N. Y.—Snvdertiba Corp. 
Incorporated under Delaware laws 
with a capital of $100,000. To manu- 
facture electrical devices. Jncorpor- 
ators: Paul E. Britsch, Brooklyn, N. 
Y.: Cornelius A. Cole, Hackensack, 
N. J, and Arthur Rẹ Oakley, »Pearl 
River, N.Y. 


way 31, 1919, 
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J. R. Roberts Appointed Chief Engineer Central Illinois 
Co.—W. T. Walker Buffalo Manager of Western Electric 


W.F. McLAUGHLIN has been ap- 
pointed superintendent of the Hyatt 
Rearing division, General Motors Corp.. 
with headquarters at Harrison, N. J. 


C. E. FAHRNEY, manager of the 
Cttumwa Railway & Light Co., has been 
appointed chairman of a committee for 
securing positions for returning sol- 
diers. 


C. E. Hacrte, formerly production 
engineer of the Mid-West Engine Co., 
Indianapolis, is now sales manager for 
the American Steam Conveyor Corp., 
Chicago. 


G. W. MILLIKEN, superintendent 
et the La Junta (Colo. ) division of the 
Arkansas Valley Railway Light & Pow- 
er Co., has been elected a member of 
the local school board. 


HERBERT Moss, manager of 
Standard Electric Co., Seattle, has been 
appointed electrical engineer for the 
Western Coke & Colliery Co., operat- 
ing a coal mine near Snoqualmie, Wash. 


J. W. BRUSSEL, formerly superin- 
tendent of the Wright-Martin Aircraft 
Corp., Long Island City, has accepted 
the position of factory manager of the 
Dyneto Electric Corp., Syracuse, N. Y. 


W. R. PUTNAM, formerly commer- 
cial manager of the Utah Power & 
Light Co., has accepted the appointment 
of vice-president and general manager 
of the Idaho Power Co., with head- 
quarters at Boise. 


May. A.C. KiNG, Construction Di- 
vision, U. S. A., who has been in charge 
of the electrical section, has resumed his 
work as one of the chief officers of the 
IHinois Appraisal Co., with offices in 
Chicago and. Washington. 


J. E. SuHinecver has resigned his 
position as purchasing agent for the In- 
dianapolis plant of the Link-Belt Co., 
Chicago, to become: afhliated with the 
LaSalle Steel Co., Chicago, whom he 
will represent in Indianapolis territory. 


(J.P. ALEXANDER, who for a num- 
ber of years represented the General 
Flectric Co. in ccntral New Jersey, with 
headquarters at Trenton, is now afhliat- 
ed with the power and mining depart- 
inent of the company at 120 Broadway, 
New York City. 


D. E. Flowers, of the Hickey- 
Flowers Electric Co., Helena, Ark.. has 
retired from the firm, having sold his 
interest tn the business to his partner, 
H. E. Hickey. Mr. Flowers is leaving 
Helena on account of ill health of mem- 
bers of his family. 


WALTER TREAT WALKER, man- 
ager of the Newark office of the West- 
ern Electric Co., has been appointed 
manager of the Buffalo office. Mr. 
Walker entered the service of the com- 
pany in 1906 and in 1909 took charge of 
power apparatus sales in the New York 


office. During the war he served as 
first lieutenant in the Signal Corps, L. 
S. A.. and on his discharge from the 
service was appointed manager of the 
Newark ofhce. 


C. S. DANIELS, formerly associated 
with the Burnside Steel Co., Chicago, 
has been appointed purchasing agent for 
the Chicago Electric Steel Co., Chicago. 


Ray TIMMERMAN, until recently 
a lieutenant in the United States Navy, 
has been appointed Philadelphia sales 
manager for the Reliance Electric & 
lFngineering Co., Cleveland. 


HERBERT C. Moss of the Standard 
Electric Co., Seattle, has been employed 
by the Western Coke & Collieries Co. 
to install an electric locomotive and 
hauling system at its property near 
Snoqualmie, Wash. 


C. A. Hawkins, of Seattle, repre- 
senting the Western Electric Co., has 
opened an ofhce at Walla Walla, Wash., 
for the company. He will have charge 
of business for Walla Walla, Columbia 
and Gartield counties. Particular atten- 
tion is to be given to farm power and 
lighting plants. 


J. C. Jou nsown, formerly of Dav- 
enport, lowa, has assumed his duties as 
general manager of the lowa Southern 
Utilities Co., with headquarters at Cen- 
terville, Iowa. D. G. Fisher, the newly 
elected president of the company, will 
maintain his headquarters at Davenport, 
and will divide his time between Center- 
ville and Davenport. 


LEMUEL C. BIGLow, for the past 
year manager of the engineering depart- 
ment of the Charles A. Schieren Co., 
New York City, has been appointed 
Eastern representative of the W. A. 
Jones Foundry & Machine Co: Chicago, 
with headquarters at New York City. 
Previous to his connection with the 
Schieren company, Mr. Biglow was as- 
sociated with the Motse Chain Co., 
Ithaca, N. Y., as New York manager. 


Tuomas C. Ham, now connected 
with the wire department of the Jones 
& Laughlin Steel Co.. Pittsburgh, was 
recently transferred to the New York 
office of the company, where he will 
give special attention to export sales. 
Mr. Ham has been in the service of the 
Jones & Laughlin Steel Co. for about 
nine years, having previously been at- 
tached to the Chicago office of the 
American Steel & Wire Co. 


J. R. ROBERTS has been made chief 
engineer of the Central Illinois Public 
Service Co., with headquarters at Mat- 
toon, HL, and will serve under the 
direction of B. F. Tucker, general 
superintendent of the company. The 
Central Illinois Utilities Co. has had no 
chief engineer since the advancement of 
A. J. Authenreith, who went to the 
Middle West Utilities Co. Mr. Tucker, 


in the meantime, has had most of the 
responsibilities of chief engineer in ad- 
dition to his own work, and will now be 
greatly relieved by the coming of Mr. 
Roberts to the company. ‘Mr. Roberts 
has recently been with the Wisconsin 
Gas & Electric Co., with headquarters 
at Madison, Wis. 


STEPHEN C. POHE. manager of 
the Pennsylvania Public Service Co., 
Clearheld, Pa., has accepted the appoint- 
ment of vice-president of the operating 
companies controlled by the Pennsyl- 
vania Electric Co., of New York City, 
with headquarters at Johnstown, Pa. 


Cart. Epwarn M. Burn, Coast 
Artillery, U. S. A., who recently re- 
ceived his discharge from the national 
service, is now associated with the Blaw- 
Knox Co. of Pittsburgh as designer and 
salesman in transmission tower and 
structural work. 


C. P. DEMING, manager of the 
Seattle office, National India Rubber 
Co., recently made a trip to Salt Lake 
where in conjunction with W. E. Bark- 
er, general sales manager of the com- 
pany, arrangements were made for 
opening an ofhce and establishing a 
warehouse. 


F. Ik. Stow, secretary and treasurer 
of the H. C. Roberts Electric Supply 
Co., Philadelphia, Pa., has been elected 
president of the. Westinghouse Agent- 
Jobbers’ Association at the annual con- 
vention recently held by the organiza- 
tion at Del Monte, Cal., to succeed J. 
C. Schmidtbauer of the Julius Andrae 
Co., Milwaukee, Wis. 


R. T. STAFFORD, manager Seattle 
office Allis-Chalmers Mtg. Co., has re- 
turned from the convention of the Na- 
tional Electric Light Association at 
Coronado, Cal. Stafford while at the 
convention won the Byllesby trophy, 
which represents the golf championship 
of the National Electric Light Associa- 
tion. 


E. A. BECHSTEIN has severed his 
connection with the Sandusky (Ohio) 
Gas & Electric Co. to enter the electric 
supply and construction business in the 
city of Sandusky. A new company will 
he incorporated which will absorb the 
present Electric Equipment Co. Mr. 
Bechstein was associated with the San- 
dusky company for over twenty years 
and is a past president of the Ohio 
Electric Light Association. 


ANTON G. HODENPYL has retired 
from the presidency of the Common- 
wealth Power, Railway & Light Co., 
Grand Rapids, Mich., on account of 
ill health. He will be succeeded by 
George FE. Hardy, vice-president of the 
company. Mr. Hodenpyl, who has been 
president of the company since its or- 
ganization about ten years ago. will re- 
main—~a member of the board of 
directors: 
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Rate Policy of California Commis- 
sion. | 


A statement of policy in solving the 
nation-wide problem of just rates for 
public utility service put forward by the 
state railroad commission of California is 
attracting the attention of investment 
bankers conversant with utilities. In an 
extract from the statement made public 
by Harris, Forbes & Co., the commission 
points out that its local problems find a 
prototype in every state. Defending a 
surcharge on rates of the Mt. Whitney 
Power & Electric Co., the commission 
says in part: 

“There are public utility or railroad 
commissions in every state in the union 
except Delaware and each is facing the 
same problem that confronts the Califor- 
nia commission—the price the people shall 
pay for utility service. With this is a 


companion question of how much in re- 
turns should be permitted on invested 
capital. 


“The adjudication must follow along es- 
tablished lines if true regulation is to re- 
sult and a proper appreciation is to be 
given all concerned, the consumer, the 
state and capital. 

“In pre-war times, the California com- 
mission held that an 8% return on a 
valuation that represented a true rate- 
making base was fair and reasonable. 
The rates that were fixed were accepted 
by consumers because they, too, saw that 
they were reasonable and fair. The sur- 
charge of today is simply an addition to 
fair and reasonable rates in order that 
they may be maintained as such. Ab- 
normal conditions are responsible.” 


Westinghouse Report Shows Heavy 
Business. 


The annual report of the Westinghouse 
Flectric & Manufacturing Co. presented 
by the board of directors shows an 
enormous gain in gross business in the 
year ended March 31, 1919, but net earn- 
ings were practically unchanged. During 
the year regular quarterly dividends at 
the rate of 7% per annum were paid on 
the preferred and common stocks, result- 
ing in a charge against surplus of $5,236,- 
783.70. After deducting this charge and 
the reserve for federal income and excess 
profits taxes and miscellaneous items, the 
net surplus as of March 31, 1919, stands 
at $36,207,732.69, an increase over che 
surplus at the beginning of the year of 
$9,803,037.96. 

During the year the Westinghouse com- 
pany acquired the Franklin Electric Man- 
ufacturing Co., which was engaged in the 
manufacture of incandescent lamps at 
Hartford and Middletown, Conn. Tne 
accounts of that company are included in 
this report as a proprietary company. 
The equipment of the Essington Works 
with machine tools was completed in the 
early part of the year and these works 
have been wholly engaged in the manu- 
facture of equipment for cargo and naval 
ships for the United States Government. 
When this work shall have heen cori- 
pleted, the original plan to remove the 
manufacture of turbines and reduction 
gears from Fast Pittsburgh to this plant 
will be carried out, which will make 
available much needed additional manu- 
facturing space for the other operations 
of the company at East Pittsburgh. The 
plant of the New England Westinghouse 
Co. at East Springfield will hereafter be 
devoted to the manufacture of industrial 
motors and automobile starting and light- 
Ing apparatus, which will relieve an over- 
crowded condition at Newark and certain 
departments in East Pittsburgh. It is 
expected that these operations will begin 
at the Springfield plant about Sept. 1. 

Negotiations are in progress for 
sale for cash of the company’s 5% prior 
lien debenture bonds of Flectric Holdings, 
Ltd.. of London, which were received in 
payment for the holdings of the British 
Westinghouse Electric & Manufacturing 
Co.. Ltd., as stated in last year’s report. 
Every effort has been made to keep the 
investment in inventories at a minimum 
emount, with the result that they show 
a reduction of approximately $1,000,000 as 
compared with last year. 


‘der the present Federal 
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An issue of $15,000,000 one-year notes 
due Feb. 1920, was sold during the 
year, the proceeds being used to retire a 
like amount due Feb. 1, 1919. The en- 
tire outstanding balance, $91,000, of the 
debenture certificates of the Westinghouse 
Machine Co., and all but $10,000 face 
value of the 15-year notes due Jan. 1, 
1924, were retired during the year. The 
current bank loans were reduced during 
the year by $7,420,000 and the balance of 
$5,280,000 is being paid as it matures. 
The accruals for taxes include an es- 
timated amount on income for January, 
February and March, 1919, calculated un- 
Tax Law, which 
will not be due for payment until 1920. 

The balance sheet shows ample re- 
serves for the protection of accounts and 
notes receivable, inventories and other 
adjustments, substantial amounts having 
been added during the year. More than 
x000 employes entered the naval and mil- 
itary forces of the United States. During 
their absence steps were taken to protect 
their participation in the Pension and 
Relief Departments, and unfavorable con- 
ditions have been established for the re- 
instatement of such employes who may 
apply for positions. 

Consolidated and condensed statement 
of income and profit and loss for the year 
ended March 31, 1919. 

Income account for the year: 


Sales billed ..............06- $160,379,942.68 
Cost of sales ......... eee ee $129, 271,556.03 


Net manufacturing profit.$ 31,108,386.65 


Other income .............6. 1,623,261.82 
Gross income from all a 
BOUPCES:. 55.56 0 Ssacacew edie $32,731,648.47; 
Deductions from income— 
Interest charges ........ 2 2,276,794.71 


a re a 
Net income before de- 
ducting Federal taxes...$ 30,454,853.76 
Federal income and excess 


profits taxes ...... e...... 15,395,846.16 
Net income available for 
. dividends and other 
PUrPOSES ....... eee ee ees $ 15,059,007.60 
Statement of profit and loss account: 
Profit and loss surplus, 


March 31, 1918......... .. $ 26,404,694.73 
Net income for the year ... 15,059,007.00 


Gross surplus ............ $ 41,463,702.33 
Profit and loss charges: 

Preferred divi- 

nene oa $ 270,909.00 


C se dees cuca 4,956,874.70 
Miscellaneous (net) 19,185.94 


Surplus ¿March 31, 1919, 
per balance sheet ......$ 36,207,732.69 


Pacific Gas & Electric Earnings Show 
Large Increase. 


The annual report of the Pacific Gas & 
Electric Co. for 1918 shows that while the 
year's business was the largest in its his- 
tory, the costs of conducting the business 
were also at the highest level ever re- 
corded. This is reflected in the operating 
ratio of 57.67% in 1918. In other words, 
in that year the direct costs of the busi- 
ness, including maintenance, operation 
and taxes, absorbed $57.67 out of every 
$100 of gross revenue. This compares 
with $46.79 in 1914, when its affairs had 
not vet been affected by the outbreak of 
the war, and with $51.35 in 1916, the year 
preceding the entry of the United States 
into the war. The significance of this 
rising operating ratio may be appreciated 
from the statement that on the basis of 
the gross earnings in 1918 every 1% varia- 
tion made a difference of more than $225,- 
00o in the operating net. While the bal- 
ance carried to surplus shows quite a 
satisfactory increase compared with 1917, 
it was, on the same comparative basis, 
less than the surplus of 1916 by about 
$542,000. In the three years covered by 
this comparison more than $10,000,000 of 
new money was invested in the business. 

Changes In stocks and bonds outstand- 
Ing during the year were as follows: 

Three and one-half million dollars par 
Value of general and refunding mort- 


5,255,969.64 


- 
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gage 5% bonds were sold in December, 
1918, to reimburse the company in part 
for advances to construction account 
made from working funds and $1,028,500 
of underlying bonds were purchased for 
sinking funds, so that the net increase in 
the company’s funded debt during the 
year was $2,471,500. The amount of first 
preferred stock outstanding increased by 
$156,513, of which $513 represents the 
conversion of $500 par value of original 
preferred stock and $156,000 sales to cus- 
tomers and others. Total sales of first 
preferred stock to the company’s custom- 
crs and others living within its territory 
aggregated, in the four and one-half years 
from the inauguration of this policy to 
Dec. 31, 1918, $8,359,400. 

The current financial condition of the 
company is excellent, current assets at 
the close of the year (including cash in 
the sum of $4,950,141 and Liberty Loan 
bonds, fully paid for, amounting to $392,- 
450) aggregating $10,785,239, against which 
were current liabilities aggregating $3,- 
759,537, the difference indicating nət 
working assets of $7,025,702, exclusive of 
unreimbursed advances to the construc- 
tion account and company bonds in the 
treasury. 


British Westinghouse Electric Re- 
port. 


The report of British Westinghouse 
Electric & Manufacturing Co., Ltd., for 
the year ended December last has been 
issued in London. It shows that the profit 
available for the year, including estimated 
protit accrued on completed wofk on con- 
tracts, interest received, transfer fees, 
etc., after providing for expenses of man- 
agement, directors’ fees, bad and doubtful 
devts, maintenance of buildings, machin- 
ery, income tax, etc., was $1,232,875. In- 
terest on the 6% prior lien debentures was 
$54,990; prior lien debenture redemption 
account, $45,010; interest on 4% mort- 
gage debenture stock, $248,270; deprecia- 
tion written off works plant, machinery, 
etc., $150,015. This left a balance of ret 
profit $734,590, added to $256,170 brought 
forward from 1917, making the available 
protit $990,760. For 1917 the available 

rofit amounted to $889,295, including 

448,675 brought ‘in from 1917. The fol- 
lowing table shows the manner in which 
the profit is dealt with, the 1917 figures 
being also indicated: 

1917. 191s. 
Special depreciation of 

plant. machinery, etc. ..$240,000 $211,575 

To reserve for employers’ 


liability ...........00088 50,000 Nil. 
Preference dividend...... THÉ . RG 
Less income tax........-.$343,125 $390,150 


Balance carried forward. 256,170 388,735 


$889,295 $990,760 


The issued capital stock at December 
last'was: 8% cumulative preferred shares 
($10 each), $6,850,000; 500,000 deferred 
shares of 25 cents each, $125,000; 6% prior 
lien debentures, $871,000; prior lien de- 
benture account, $45,540; 4% mortgage 
stock, $6,206,765. Sundry creditors and 
credit balances, $3,916,595; general re- 
serve, $500,000. On the assets side of the 
balance sheet patents, good will, etc., 
stand at  $375.000; works, machinery, 
plant, tools, patterns and furniture, $4,- 
687,420; stock and materials on hand and 
in process of manufacture for contracts, 
$7.165,660; completed work on contracts, 
$1,333,460; sundry debtors and debit bal- 
ances, less reserves, $2,958,695; sundry in- 
vestments, $2,133,695; cash on hand and 
at bankers, $778,035. Lincoln Chandler 
resigned the managing directorship, but 
remains on the board. Captain R. S. Hil- 
ton is now managing director. 


The Public Utilities Co. has just paid 
its franchise tax on the street railway 
system and upon the lighting and heating 
plant. The street railway franchise tax 
amounted to $13,710.81. The total fran- 
chise taxes amounted to $28,763.74, an 
increase of $2153.77 over last year. The 
tax on the electric light and heating plant 
was $4.653.93, a slight increase overlast 
vear. The street rallwav_tax ware about 
$1500 greater |than last year, 
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A Fleet of American Railway Express Company’s Electric Trucks. 


Electric ‘Trucks and Transportation 


Transportation an Engineering Problem—Advantages of 
the Electric Truck and Comparisons with Other Vehicles 
—QOperating Data of American Railway Express Company 


By E. E. LaSCHUM 


General Super:ntendent, 


N introducing the subject of this paper it is perti- 
| nent to observe that the American Railway 
Express Co., made up of the several national 
express companies, is the largest organization of 
its kind in the world. The business of this com- 
pany is transportation, not as an incidental phase of 
its business, but as its sole function. Obviously, each 
and every phase of transportation must necessarily be 
subjected to minute scrutiny, component elements co- 
ordinated and systematized, and the most efficient, 
economic and dependable transportation equipment 
selected for the various classes of work involved— 
and operated with great care. Transportation, with 
an express organization, must be reduced to a science. 
Hit or miss, or the sentimental selection of equipment, 
and its slip-shod operation, can have no part in an 
express company’s transportation program—that is, 
if its business is to be successful. 

It too often happens that the merchant or profes- 
sional man is so busy in his particular line of effort 
that he overlooks many important factors connected 
with big business which are necessary for successful 
management. One of the important factors connected 
with most business institutions 1s the haulage or truck- 
ing proposition, and if we could bring to light some of 
the underlying principles of motor trucking, if we 


American Railway Express Co. 


could have them thoroughly understood and recog- 
nized, we would do much to solve one of the important 
factors with which the general manager is con- 
fronted daily. 

The most important of all motor trucking questions 
to my mind is the selection of proper motor vehicle 
equipment. Under no circumstances should this im- 
portant duty be assigned to the unskilled, in fact every 
trucking proposition of importance should be care- 
fully analyzed by unbiased, qualified engineers and 
their specifications should be the rule and guide. In 
other words, a firm contemplating the purchase of 
motor vehicle equipment should not merely think in 
motor vehicle terms when buying or being sold motor 
vehicle equipment, but it should have an all embracing 
analysis made of its trucking requirements by com- 
petent transportation engineers, thereby giving con- 
sideration to all factors necessary to the selection of 
proper equipment. 

After the equipment has been intelligently and 
properly selected, careful attention must be paid to its 
proper operation, especially with regard to routes, 
drivers, helpers, loading and unloading facilities, and 
maintenance should be carried on according to the best 
engineering practices. Of equal Amiportance should be 
considered the) question. of | accu ate ‘records of opera- 
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tion and maintenance, and these records should include 
every item of expense, and they should be frequently 
analyzed in order that the department head may know 
exactly what the trucking proposition is costing and 
in order that he may, by such analysis, bring about 
even greater efficiency. 


Express COMPANY'S EXPERIENCE. 


Following the idea outlined above, the express 
companies, now merged into one—The American 
Railway Express Co.—commenced buying motor 
vehicle equipment in 1907. We are now operating 
1058 electric trucks in 23 cities—an average of 43 
per city. From our experience and observation we 
are firmly convinced that, in its particular field, the 
electric is the most economical, reliable and efhcient 
vehicle in operation today. This is especially true 
where the truck is operated in service where the hauls 
are short, stops frequent and freight abundant, be- 
cause they are easy to control, they are extremely 
simple, their action is positive while in motion, and 
they require absolutely nothing while standing. The 
fact that the driver in the express company’s service 
iS an expressman and not a chauffeur shows conclu- 
sively that the electric has manv advantages, and these 
advantages always appeal to the operator. Relative 
to the question of economy, efficiency and dependabil- 
itv of the electric, I submit the attached recapitulation 
ot six months’ cost of operation and maintenance of a 
fleet operating in an extreme eastern city, a north- 
central city and a south-central city. In each case 
they have been operated for a number of years, during 
a time when cost of operation has been highest. If 
these reports are used as a basis for making compari- 
sons there should be no doubt of the ability of the 
electric to fill the bill. 

Electrics are not affected by extreme weather con- 
ditions—cold, hot, wet or dry—and we have found 
them to be entirely capable of manipulating heavy 
grades as are found in such cities as Kansas City, Mo., 
St. Louis, Minneapolis, Denver, and other places 
equally hilly. They are used by the American Rail- 
way Express Co. generally in congested districts, but 
we have no hesitancy in placing the larger capacities 
such as the 3!% and 5-ton on what we know as transfer 
service, Where the run is continuous from one point 
to another and where the loads are heavy, distances 
making no ditference as long as the dav’s mileage does 
not exceed 40 miles, which we have found to be about 
the capacity of batteries properly selected. 


SELECTION OF BATTERY. 


Latteries should be selected with the same care by 
a capable engineer in order that trucks may not be 
equipped with hatteries of too little capacity. and at 
the same time in order that they might not carry 
excess weight by being equipped with over-capacity 
batteries. 

After batteries have been selected careful attention 
should be given to the installation of charging appa- 
ratus, and we have always found battery manufactur- 
ers willing to lend every assistance in installations of 
this kind. We have particularly noticed that the elec- 
tric light and power companies’ contract and engineer- 
ing departments have been very willing to co-operate 
with us, and in some cases have actually looked after 
the installations from the engineer's standpoint, and in 
my dealings with these departments I have always 
found them keenlv interested in the electric truck 
proposition and glad to see the electric truck making 
progress. We are pleased to say, also, that we have 
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no complaint to make regarding rates, especially where 
it has been possible for us to contract for current on 
the off-peak schedule, and I believe I can say. without 
violating any confidence, that where we have a num- 
ber of electric trucks in one fleet and purchase current 
direct from the central station, the rate is never higher 
than 2.3 ct. per kw-hr., and in some cities it ranges 
as low as 1% ct. per kw-hr. We can sav, further. 
that where we obtain service from a local garage we 
find that the rate charged for current, which is gen- 
erally on a continuous service basis, is consistent and 
reasonable, and I know of no case where we have been 
seriously bothered by interrupted service. Taking 
into consideration the abnormal period all industries 
have passed through recently, the fact that the central 
station gave us continuous service seems to indicate 
highly efficient management, and we, the largest users 
of electric trucks in the world, are truly grateful 
to them. 

Another thing that may be said in favor of the 
electric is that, considered from the standpoint of 
safety, it is superior to any other type of vehicle. Our 
records show that the electrics are entirely free from 
excessive speeding, which is exceedingly dangerous 
to life and destructive to property, and with the 
greatly increased use of trucks our roads are showing 
the destructiveness of high speed, heavy motor trucks, 
due almost entirely to the selfishness of the operator 
whose “get there at anv cost” attitude places the 
superior, economic advantages of the modern motor 
truck in a false position. The advantage of the elec- 
tric is that, with the possible exception of coasting 
down grades, it cannot be driven at an excessive rate 
of speed. Head-on collisions are the exception rather 
than the rule, and in reviewing our accident reports 
we find the electric rarely implicated. This, we be- 
lieve, is due to its simplicity and ease of control, and 
especially to its continuous and even rate of speed. 
there being no chance for the operator to perform in 
a spectacular manner, therefore no sudden bursts of 
speed which is very likely to result in trouble. The 
continuous torque of the electric motor, or the cush- 
ioned application of power, makes skidding with the 
electric practically an unheard of thing, and the fact 
that the electric can be operated with the minimum 
demand on the mental and physical abilities of the 
driver makes it most advantageous from the stand- 
point of safetv. 

Another advantage in favor of the electric 1s that 
it is practically free from fire hazard. While we have 
had electric trucks on fire and some of them seriously 
damaged by fire, we know that these were due to the 
failure of the human element and not chargeable to 
the truck itself. Since the human element to a certain 
extent is beyond our control, we believe the electric 
is the safest tvpe of vehicle from the standpoint of 
fire hazard, all of which, of course, enables us to 
insure them at a much tower rate than other types of 
vehicles. 


Erecrric Treck Has Lona LIFE. 


We have found the electric capable of standing 
up in the service for a period covering some eleven 
years, as we still have in operation some of the elec- 
trics which were purchased in 1907. As a matter of 
fact. the electrics being manufactured todav should, I 
believe, be operated economically for as long as twenty 
vears. There are comparatively few wearing parts, 
and since thev are generally rotating instead of re- 
ciprocating parts, and since lubrication of all wearing 
parts is positive by the simplecantethod of replacing a 
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few of the worn parts, I see nothing to hinder con- 
tinuous operation for a very long period, and while 
these electrics are being operated for a very long 
period the user does not have to invest heavily in parts 
or repair material, and the operator will find that in 
a shop properly organized the electric can be over- 
hauled when necessary in a very short time. The 
American Railway Express Co. frequently overhauls 
and paints an electric truck in six working days, thus 
materially reducing the davs out of service, and tak- 
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lation of an electric truck creates a continuous 
demand for electricity sold by the central station, and 
inasmuch as a truck battery is usually charged during 
the night, or the off-peak period, it seems to me that 
the central station should be interested in getting more 
and more of this kind of business, which must act as 
a balance wheel, or to straighten out their daily load 
curve. 

Looking at the proposition from every angle, all 
three should be keenly and probably equally interested 
in electric truck sales. 


ing this into consideration and the electric’s freedom 


BOSTON 
Davsin Total Elec- Battery Tire 
1518. service mileage tricity repairs repairs and Body Chassis Garage Total 

renewals Painting repairs repairs expenses expenses 
AAS. oe E E AEE A E EE T 23 438 $ 9.70 $ 5.88 $.14 $ 4.04 $ 33.67 $ 37.50 $ 92.13 
AUDUS aeaaaee owes 23 429 10.43 7.16 av 442 43.04 36.06 102.58 
September ..............00. 2:3 725 49 179 6 4.93 30.00 35.20 73.07 
UIN a sae E E 2:3 441 22.6 10.2] aT 6.35 25.45 34.36 99.70 
November .........0...000 00% 23 449 3T 1.33 aR 440 28.47 36.38 77.59 
December ...........200 cee 23 460 133.48 11.64 oT 5.19 37.17 42.01 110.76 
Average cost 6 months...... Rk 2 O42 $37.03 $44.01 $3.89 $30.89 $198.40 $221.61 $555.83 
Average cost per month..... 23 490 $ 9.50 Daus $ 7.34 $ .65 $ 5.15 $ 33.07 $ 36.93 $ 92.64 

E CLEVELAND 
Ta a ae a ee ee 2:3 487 $10.11 $11.02 $ 6.24 ae $ 96 $ 29.23 $ 11.46 $ 69.02 
AUSE. 44 scale asiostne ees 24 500 11.67 19.6] 3.69 ae 3 22:11 13.42 70.84 
September ................. 2? 4&6 10,12 10.98 1.09 ite. 23 18.02 17.31 58.33 
October ....... . cece ee eee 23 495 9.51 17.63 4.37 1.65 6.48 21.54 18.06 79.24 
November ..... 0... cee eee oe 2} 499 890 13.0] 6.67 3.35 9.91 29.82 16.21 RT.87 
December ........ ccc cee eee 24 503 10,22 2.08 3.92 2.69 10.59 31.60 9.25 70.33 
Average cost 6 months...... 137 2 970 $60.53 74.33 $25.98 $R.2T $28.91 $152.32 $ 85.69 $435.63 
Average cost per month..... 23 495 $10.09 $12.39 $ 4.33 $1.38 $ 4.15 $ 25.39 $ 14.28 $ 72.61 

MEMPHIS 

T ae aE 25 633 $? 4.09 $ 4.24 $ 4.08 ees $ 1x4 $ 3.24 $ 18.76 $ 56.25 © 

AUEMSE hae haa fails ot an one 38 GTT 25.17 R.16 2.4 ee 7.08 2.61 18.76 62.82 
September .............005. 24 609 24.53 4.44 4.1% $3.13 325 2.10 18.76 59.39 
October cS sve Sneed eatea were 25 631 26.09 6.32 14.80 2.50 ROIR 10.32 18.76 R777 
November ......... anaren.. 22 Aw 21.40 19.00 9.94 an 08 2.08 17.50 80.20 
December si45 68 iiosse8es bes 22 DE? 20.93 5.32 ; 2 22 11.82 2.31 16.8] 59.41 
Average cost 6 months...... 16 3,643 $143.21 $47.08 $35.04 $7.85 $40.05 $ 23.26 $109.35 $105.84 
Average cost per month..... 26 607 $23.87 $1.85 $ 5.84 $1.31 $ 6.67 $ 388 $ 18.22? $ 67.64 


from accident troubles, we have found it possible to 
operate them easily 280 out of a possible 300 work- 
ing days. 

The fact that electric trucks have proven so satis- 
factory in the service of the express company, brew- 
ers, department stores and to many other concerns 
who have used them extensively, should be conclusive 
proof of their dependability, but they seem to be sur- 
rounded by an air of mystery which, I believe, could 
easily be removed by co-operation on the part of the 
electric truck manufacturer, the battery manufacturer 
and the central stations, by the simple method of fur- 
nishing detailed information through advertising or, 
perhaps better still, by providing field engineers who 
could devote their time to the intelligent analysis of 
trucking propositions. I believe that all concerns 
having a trucking proposition to solve would be glad 
to have a transportation engineer undertake an analvsis 
of their trucking propositions and would use the elec- 
tric to a very great extent as soon as they were shown 
its advantages. In this I believe the truck manufac- 
turer and the battery manufacturer should take the 
initiative because they have the products of their fac- 
tories to dispose of. On the other hand. while the 
truck manufacturer and battery manufacturer accom- 
plishes a sale, that sale must be looked upon as a single 
sale as they may not sell another; whereas the instal- 


The foregoing compilation 1s a recapitulation of 
average cost of operation of a single electric vehicle, 
taken from the reports received by the American Rail- 
way Express Co. from three cities, representing the 
eastern, central and southern parts of the country. 
These averages are obtained by dividing the number 
of trucks operated in the fleet into the total number 
of davs in service, total mileage, electricity cost, bat- 
terv repairs, tire repairs and renewals, etc.. covering 
a period of six months, from July 1, 1918, to Decem- 
ber 31, 1918, for each city; also the total aggregate 
cost of operation of one “electric” for the entire six 
months and the average cost per month of operating 
one vehicle based on the figures for the six months, 
for which see foregoing table. 

[The above paper, presented by Mr. LaSchum at 
the convention of the National Electric Light Associ- 
ation held recently at Atlantic City, attracted a very 
large amount of interest and discussion because of the 
weight carried by Mr. LaSchum’s statements, and the 
authentic data as to electric truck performance. Mr. 
IaSchum tells the central stations to go after the load 
represented by the electric truck. Tle tells the truck 
manufacturers to co-operate with the central stations 
and help along a good cause. This article is not 
propaganda: it deals withyfacts. Itideals with transpor- 
tation placédoupen lay dollar andscent basis ——EDITor. | 
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Terms Used in Rate Cases Defined 


Second of Twelve Articles on Electric Utility Valuation and 
Rates — Importance of Accurate Knowledge of Terms Most 
Commonly Used in Rate Cases — Principal Terms Defined 


By CHARLES W. McKAY 


Chief Appraisal Engineer, Cooley ¢& 


N THE first installment of this series the various 


Marvin Co., 


Boston, Chicago and Toronto. 


and other public utility. rate and valuation matters. 


methods of ascertaining the rate-base 
electric utilities were discussed. 


general way. The thought was 
suggested to the reader that, 
with the lack of conclusive evi- 
dence to the contrary, the repro- 
duction method afforded the 
fairest method of determining 
the value of electric utility prop- 
erties. Before proceeding with 
the discussion of the subject of 
reproduction-cost values, it may 
be well to give the reader some 
idea of the real meaning of the 
various terms used in electric 
utility rate and valuation work. 

The writer knows that this 
phase of the subject may prove 
somewhat dry to the readers of 
this series, but his past expe- 
‘rience has proved conclusively 
that it is most essential that op- 
erating utility executives shall 
have at least a fundamental 
knowledge of the terms used in 
electrical utility valuation work. 
The writer knows of many in- 
stances where a most intelligent 
and up-to-date utility manager 
has been made the scapegoat of 
a utility rate case, due to the 
fact that he has displayed utter 
ignorance of the real meaning of 
valuation terms in his testimony 
before public service commis- 
sions and courts. It is hoped, 
therefore, that the reader will 
disregard the seemingly highly 
technical—and therefore unin- 
teresting—nature of the present 
discussion and apply himself 
diligently to the acquisition of a 
thorough understanding of the 


real signiħcance of appraisal . 


terms. The writer can vouch 
for the fact that, if the reader 
should be exposed to the most 


undesirable ordeal of testifying before public service 
commissions or courts, he will be amply repaid for the 
time spent in perusing this installment. 


FUNDAMENTAL DEFINITIONS. 


albeit im a very 


value of 


Need for Exact Knowledge of 
` Rate Procedure. 


REATER need exists now probably 

than ever before for the managers 
of public utilities to present with excep- 
tional cure any rate questions that must 
be submitted to public service commis- 
stons or the courts. The continuance 
of high operating costs simultaneously 
with public appeals to reduce rates or 
efforts to prevent further necessary rate 
increases compel the utility to be pre- 
pared with not only all the facts bearing 
on its case, but also to have an accurate 
knowledge of rate-case procedure in or- 
der to avoid falling into a trap cheney 
set by opposing counsel. 


One of the objects of this series of 
articles by Mr. McKay ts to furnish in- 
formation on present rate and valuation 


procedure to meet the needs of the busy 
manager who has not taken the time to 
acquaint himself therewith. The first 
article, in the issue of May 17, served 
as a general introduction to the modern 
practice of utility regulation by com- 
missions. The terms now most com- 
monly used and which must be properly 
comprehended to be intelligently used, 
are defined in the present article. Future 
articles of thts series are to appear in 
the first and third issue of each month. 


These articles constitute only one fea- 
ture of a Rate and Valuation Depart- 
ment being organised for our readers 
by Mr. McKay. Other features will be 
to discuss current rate cases with a view 
to pointing out their possible application 
to readers, also tu act as a clearing 
house for questions which may occur to 
readers as to the administration of their 
own rate and valuation problems. 


definition is that of property. 
fined as the “legal right to possession, use, enjoyment 
and disposal of a thing.” 
applied to electrical utilities may be subdivided into 
two component elements: 


The following glossary of appraisement terms is 
the result af some 10 or 12 years study, on the part 


cf the author, of the best prac- 
tice adopted by the various com- 
missions and by the leading 
authorities on electrical utility 
rate and valuation matters. 

There are certain prelim- 
inary definitions which must be 
thoroughly assimilated in order 
to understand the subsequent in- 
stallments of this series. These 
dehnitions are primarily a func- 
tion of the subject of economics. 

Utility —The Standard Dic- 
tionary defines the word “utility” 
as “The quality, character or 
state of being useful or service- 
able; fitness to supply the nat- 
ural needs of man; that service- 
ableness which is the basis of 
the value of a thing.” 

As far as we are concerned, 
in the consideration of the sub- 
ject of electrical utility rates and 
values, the keynote of the real 
meaning of the word “utility” is 
sounded by the phrase “char- 
acter or state of being useful or 
serviceable.” This phrase rather 
implies that the service referred 
to is that of some more or less 
tangible commodity. 

Public utility corporations, 
therefore, are those corporations 
which furnish the public with 
such commodities—if we may 
use this term—as_ transporta- 
tion, electric light, electric power 
or telephone service. In other 
words, the commodity sold to 
the public is “service.” hence the 
companies dispensing this serv- 
ice are frequently known as 
public service corporations. 

Property.—Perhaps the next 
most important fundamental 
Property has been de- 


The term “property” as 


First, phvsical or tangible 


This whole science of appraisement of electrical 
utility properties is so new that it is but natural that 
a difference of opinion should arise, even among ex- 
perts, as to the proper definition and application of 
the various terms commonly used in electrical 


property, and second, intangible property. It 1s thought 
that these two terms will be self-explanatory; how- 
ever, this whole subject will be discussed in detail in 
subsequent installments. 

For the present, suftice iti¢oisav bthe physicakprop- 
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erty of an electrical utility corporation consists of its 
strictly material assets, such as land, buildings, tracks, 
rolling stock, pole lines, primary circuits, secondary 
circuits, underground subways, etc. 

The intangible property consists of such items as 
franchise privileges, going values, etc. 

lalue.—This leads us up to a definition of the 
term “value.” The terms “value” and “cost” are fre- 
quently used synonymously, and most improperly so. 
Cost may represent value; reversely, value may or 
may not reflect cost. 

A very old and reliable definition of value is the 
following: “Value is the Latin term corresponding to 
the Saxon ‘worth.’ The fundamental idea which un- 
derlies ‘worth’ is the capacity to satisfy a want. If 
we need a nail and find a broken one, we may sav 
that nail is worthless, that is, it is valueless or not 
valuable for the purpose we have in mind. Value or 
worth thus implies usefulness or utility. * * * As a 
preliminary definition, then, we may say that the value 
of anything is the exposition of our estimate of its 
utility, meaning by utility its capacity to satisfy human 
wants. Value * * * has a meaning only when attached 
to the definite quantity of an article. The value of 
iron means nothing; the value of a ton of iron means 
something.” 

This definition is taken from Prof. Edwin R. A. 
Seligman’s “Principles of Economics.” pages 173, 175 
and 181. This detinition has become an axiom in elec- 
tric utility valuation work. Nevertheless, while the 
definition serves excellently to convey the real mean- 
ing of the term value, it has one error: The “broken 
nail” referred to in Professor Seligman’s definition of 
course ordinarily would be useless and therefore 
valueless ; however, if this particular nail happens to 
be in a junk heap or scrap pile, it, together with the 
rest of the contents of the scrap pile. would have a 
certain value. Of course, the value of the broken nail 
would in itself be infinitesimal. Nevertheless, in con- 
nection with the rest of the contents of the scrap heap 
it would have a certain value. 

In this connection it is interesting to note that 
value is largely influenced by scientific development. 

Certain articles which a few vears ago were abso- 
lutely valueless, today have a very real value. To 
illustrate: Many plants some years ago entirely dis- 
regarded by-products of manufacture. Today, how- 
ever, these same plants are giving the utmost atten- 
tion to the utilization of these by-products and in 
many cases they (the by-products) have become a 
real and tangible monetary asset. Take, for instance, 
the case of coal tar. Twenty-five years ago it was 
considered an entirely useless by-product of certain 
manufacturing processes. Now, however, with the 
development of analytical chemistry, coal tar is used 
in a large way for the manufacture of certain well 
nigh indispensable drugs, such, for instance, as 
verinol, sulphonal and trional. 

In other words, value in the last analysis must be 
largely predicated upon use, or, to put the same 
thought in modern commercial phraseology, upon the 
amount of money which may be obtained from its sale. 


Cost—This word “cost” is used in manv senses. 
As previously pointed out, it is often used as the 
synonym of value. This, obviously, is wrong; refer- 
ring again to Professor Seligman, I think we can 
derive a very clear meaning of the word “cost.” Cost 
is used in a variety of senses. To the consumer cost 
means price. If a thing costs a dollar. he means that 
the price is a dollar. To the producer, cost means 
total outlay expended in production. Here the cost is 
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usually less than the price, the difference between the 
cost and price being profit. A machine may cost the 
builder $10, but he may sell it for the price of $12. 
To applv this definition to the present subject of elec- 
tric utility valuation and rates, it may be said that the 
cost of any item of an electric utility plant is the price 
paid for that item plus the amounts expended for 
freight and installation. 

Appraisal—There is one more fundamental def- 
inition which should not be overlooked in discussing 
this subject of electric utility rates and values. 

The word “appraisal,” according to the Standard 
Dictionary, is the “act of appraising valuation, espe- 
cially official valuation, as of an estate, etc.” 

This term is also used to describe a report present- 
ing the results of the valuation of a property. It is 
thought, however, that the term appraisement better 
fits this case. 


DERIVATIVE TERMS. 


There are certain terms prevalent in electric utility 
rate and valuation practice before commissions and 
courts which are derivatives, or modifications, of the 
terms defined in the foregoing paragraphs. These 
terms will be discussed briefly. 


Fair Value.—Regardless of the method used in the 
appraisement of an electric utility property, the ulti- 
mate object is the determination of a value which 
will be fair to all concerned. Just what constitutes 
fair value has been long a bone of contention between 
electric utility valuation experts. In the case of the 
Covington & Lexington Turnpike, 164 U. S. Supreme 
Court, the Court has set forth the following factors 
for consideration in the determination of fair value: 


I. Original cost. 

2. Amounts expended in permanent improvement. 

3. Market valuation of outstanding stocks and 
bonds. 

4. Reproduction cost. 

5. Probable earning capacity. 

6. Operating expenses, in relation to the corre- 
sponding operating revenues. 

Obviously, all of these items, in so far as possible, 
should be considered in the determination of the fair 
value of electric utility properties for purposes of 
rate-making. 

Physical Value —It has been previously suggested 
that the appraisement of an electrical utility property 
may be divided into two major classifications: The 
determination of the value of physical property and 
the determination of the value of the intangible assets. 

A short and concise definition of physical value is 
the following: The value of that portion of a property 
which can be “seen and felt” and which is “capable 
of being inventoried.” 

In other words, the physical value is the value of 
that portion of the property which is determined by 
the pricing out of the inventory of the physical or 
tangible assets. 


Original Cost.—The foregoing discussion of the 
subject of original cost obviates the necessity of a 
definition of this term. The meaning of the term is 
self-evident. The amount paid for an item of plant 
plus cost of freight and installation constitutes the 
original cost. 

Collateral Cost.—There are many items which en- 
ter into the valuation of the physical property which 
are not directly related to the appraisement of the 
inventory. Among these items may be cited: 


I. General, and legal.expeénses dtiring construction. 
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2. Engineering and general supervision during 
construction. 

3. Taxes and insurance during construction. 

4. Interest during construction. 

These items are usually termed collateral construc- 
tion cost. 

It is thought that the reader will grasp the sig- 
nificance of this item best in conjunction with those 


subsequent installments which deal specifically with 


this particular phase of the subject. 

Reproduction Cost.—Reproduction cost, as the 
term implies, is the cost of replacing the property as 
found at the date of appraisement at costs prevalent 
at the appraisal date. 

It is thought that it will be unnecessary here to 
enter into detailed definition of reproduction cost in 
view of the preliminary discussion given in the fore- 
going installment. This whole question, however, will 
be made the subject of a future installment of this 
series. 

Unit Cost.—It is but natural that the appraisement 
of an electric utility property will involve the pricing 
out of a large number of homogeneous items. For 
instance, a certain company may have several thou- 
sand 30-ft. poles and perhaps an equal number of 
poles of other sizes. Rather than price out each pole 
separately, it 1s customary to derive a certain cost 
which may be applied to any group of homogeneous 
poles, or to any group of homogeneous equipment. 
Such a cost is termed “a unit cost.” For instance, if 
we find that the thousand 30-ft. poles above referred 
to were purchased under exactly similar circumstances 
and, to all intents and purposes, are practically the 
same, we may derive a certain cost per pole which will 
apply to any pole in the group. This cost will be 
“a unit cost.” 

Scrap Value-—Henry Floy, the pioneer of the 
subject of electric utility valuation, said: “All physical 
property has a certain scrap. or junk, value—a mini- 
mum basis beyond which there is no depreciation; 
hence, physical property can only deteriorate until it 
reaches a scrap value.” 

In other words, nearly every item of electric utility 
preperty has a certain value if disposed of to the 
junk dealer. 

The disposal of such property, however, to a junk 
dealer may involve a certain cost. The net cost—that 
which the junk dealer pays for the property—is the 
scrap value. 

Salvage Value for Re-use.—}t sometimes happens 
that due to obsolescence and inadequacy (it is thought 
that the significance of these terms will be familiar to 
the readers of this series) there is a necessity for the 
retirement of plant before it has reached the end of 
its useful life, from the standpoint of age and wear 
and tear; in such cases it is customary to sell the plant 
and to replace it by something more modern and up- 
to-date and in this case the revenue derived from the 
sale will necessarily be appreciably higher than the 
scrap value. Such revenue is usually known as salvage 
value for re-use. 

Wearing Value—The difference between the cost 
—whether it be determined on original-cost or repro- 
duction-cost basis—and the scrap value is known as 
the “wearing value.” In other words, the wearing 
value is that portion of the total value of any item of 
the plant which entirely passes out of existence during 
the useful life of that item. To illustrate: A machine 
costing $1000 is sold for $100 as scrap. The differ- 
ence between the cost and the scrap value is Soo; 
this $900 constitutes the wearing value. 
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Service Value —It sometimes happens that ma- 
chinery and equipment, which is obsolete and which 1s 
nearly worn out, is still retained in service. Theo- 
retically, from the standpoint of the appraiser, it has 
only a scrap or salvage value. 

Nevertheless, the mere fact that it 1s giving service 
warrants a higher valuation than the mere scrap value. 
The value thus assigned is known as the service 
value. To illustrate: Referring to the example cited 
in the foregoing paragraph, the machine costing $1000 
and having scrap value of $100 may have so dete- 
riorated that it has reached the point where it is good 
Operating practice to junk it—for $100—but for some 
reason, possibly delayed deliveries on the part of the 
manufacturers of similar equipment, it has been re- 
tained in service; therefore, instead of appraising it 
at $100, the appraisal engineer will in his valuation 
ascribe to this particular machine a slightly higher 
value; let us say, for the sake of illustration, $200 
or $300. 

The value as thus assigned would be the “service 
value,” rather than the scrap value. 

We have now covered the explanation of the terms 
in current use in electrica! utility rate and valuation 
work. The writer again recommends that the reader 
carefully review these terms, with the thought that a 
thorough familiarity with them may obviate subse- 
quent embarrassment in testifying before public util- 
ity commissions and courts. 

It is a known fact that opposing counsel are prone 
to use every effort to disqualify witnesses on the 
ground that they are incompetent to testify to the sub- 
ject in hand. The misuse of electric utility rate and 
valuation terms may give the opposing counsel the 
opportunity they are keenly looking for. 


PENNSYLVANIA ENGINEERS DISCUSS 
HEAT TREATMENT. 


On May 20 a joint meeting of the Engineers’ 
Society of Western Pennsylvania and the Pittsburgh 
Section, Heat Treaters Research Society was held in 
the auditorium of the Union Arcade building, Pitts- 
burgh. The principal feature of this meeting was a 
paper presented by T. D. Lynch, research engineer, 
Westinghouse Electric & Manufacturing Co.. on heat 
treatment of steel, illustrated by lantern slides. In 
his paper Mr. Lynch discussed material in design; 
standardized treatments; results of standard heat 
treatment; special grades of steel and special treat- 
ment and heat treatment of United States common 
steel shells, the latter embracing heating furnace and 
quenching devices, water treatment of 6 and 8-in. 
shells, and oi! treatment of 6 and 8-1n. shells. 


FORT WAYNE SECTION, A. I. E. E., ELECTS 
OFFICERS. 


CfMficers of the Fort Wayne Section of the Ameri- 
can Institute of Electrical Engineers, for the coming 
vear of 1919-1920, were elected as follows: C. I. 
Hall, chairman; O. B. Rineheart, secretary-treasurer ; 
and W. S. Hall, W. Howard Miller, A. F. Welch, E. 
A. Barnes and P. C. Morganthaler, members of the 
executive committee. These officers will be installed 
the first of August and will preside over the first 
meeting of the year to be held in September. The 
Fort Wavne section is composed of 75 members and 
is in a satisfactory condition, both in membership and 
in interest taken in the work, the program for the past 
year having been interesting and helpful. 
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Standard Practice of Hand Firing 


Methods of Hand Firing — Recommendations for Firing — 
Keeping the Fuel Bed in Proper Condition—Banking Fires 


By ROBERT JUNE 


Mechanical Engineer. 


F THE various sources of coal waste in the 
O power-plant, improper firing is among the most 

important. Also, given a fair measure of intel- 
ligence, good intention and determination to improve 
operation on the part of the boiler-room crew, im- 
proper firing may be easily bettered. 

There are two general methods of hand-firing ; 
first, the spreading method ; second, the coking method. 

In the spreading method a small amount of coal 
is fired at one time and spread evenly over the fuel 
bed. front to rear. In order that the entire fre may 
not be blanketed with green coal, the surface of the 
bed is divided into sections which are fired alternately. 
Thus on a furnace with three firing doors, the rear 
half of the grate is fired through doors 1 and 3, and 
the forward half through door 2, at the same time. 
At the next firing, the arrangement is reversed and 
the forward half of the grate fired through doors I 
and 3 and the rear through door 2. 

In the coking method, fresh coal is fired to a con- 
siderable depth either over the entire front half of the 
furnace or along one side. This coal is allowed to 
remain for some time until it is well coked. It is then 
pushed to the back of the furnace or to the opposite 
side, the object being to maintain a section of the fur- 
nace at white hot heat in order that the volatile gases 
from the green coal may be thoroughly burned. 

Of the two methods, it may be said that modern 
practice leans more and more to the spreading method. 
This is because of its evident tendency to produce 
higher efficiency, higher CO,, lower flue-gas temper- 
ature and more uniform steam generation—results 
attributable to greater constancy in furnace temper- 
atures. 

On the other hand, the coking method produces 
less clinker since the levelling of the fire at the fring 
period shakes more ash through the grates. The longer 
hring period produces a general lowering in CO, and 
there is a tendency to admit excess of air through the 
thin spots. The coking method cannot be used suc- 
cessfully with a fluctuating load as holes which cannot 
be seen develop in the rear of the fuel bed. 


STANDARD PRACTICE FOR Hann FIRING. 


The position of the fireman and the location of 
the coal pile have a great deal more to do with secur- 
ing good results in hand-firing than is generally sup- 
posed. 

The position of the fireman must be such that he 
can see the entire fuel bed and at the same time throw 
coal easily wherever it may be required. The preter- 
able position is 414 to 5 ft. in front of the furnace 
and 12 to 18 in. to the left of the center of the door. 
(Fig. 1.) 

The coal car or platform should be not over 2 ft. 
away. It is very desirable that the floor of the car 
or platform from which the fireman shovels be at an 
elevation of 18 to 20 in. from the floor on which he 
stands. 


A straight line is the shortest distance between two 


points, therefore the fireman should see that the direc- 
tion of travel of his scoop approximates at all times 
the center line of the fire door. This is the least tiring 
motion. It is also the one which gives the greatest 
command of the scoop. A great deal depends upon 
the termination of the fireman's throw. If he lands it 
with a smart tap upon the bottom edge of the door 
frame, it will fly off and spread itself properly. 
(Fig. 2.) 

If the fireman, however, does not mind his stroke 
and allows it to terminate inside the furnace, in mid- 
air, he will not only wear himself out physically but 
will not maintain a good fire. This may seem like a 
small point to emphasize, but it is surprising to find 
men who have been firing for considerable periods of 
time who do not handle even so simple a tool as a 
shovel properly. Remember that hand-firing is hard 
work and that it calls for the exercise of both skill 
and muscle. 

Be sure that the fireman is not forced to work in 
cramped quarters. The 6 or 7 ft. mentioned between 
the coal pile and the fire door is none too much. If 
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the coal is brought nearer the fireman is forced to 
stand away from his proper position, not only to avoid 
the heat, but also to get the proper swing to his scoop. 
(Fig. 3.) | 

There 1s another point of apparently minor impor- 
tance but upon which a great deal of the fireman’s 
muscular efficiency depends; that is, whether or not 
a smooth floor is provided, free from all obstructions 
in the coal car or on coal platform. If the fireman’s 
shovel must encounter rivets on the floor, he has con- 
tinually to make extra motions to handle his scoop 
thus not only using extra muscular effort but losing 
valuable time during which the fire doors are open 
and cold air in large quantities is passing into the 
furnace. 

It is best to fire small quantities of coal at fre- 
quent intervals. When this is done, thin spaces in the 
fuel bed can be caught before they are burned through 
and admit large quantities of cold air. 

Depending upon grate size and draft. coal can be 


best fired in quantities about as follows: Two pounds, 


or a trifle over, per square foot of grate surface is 
good standard practice witha i-in. draft. Ona grate 
7 by 9 ft., r25 to 250 Ib. of coal, or approximately 
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9 to 10 shovels, would be about right for a single 
firing. Intervals between firing in this case would be 
5 to 6 minutes. With lower draft, this could be in- 
creased to 8 or g minutes. Firing by the clock at 
regular periods is one of the very best ways in the 
world to insure good results with hand firing. This 
regularity possesses the important advantage of keep- 
ing the fuel supply practically proportional to the 
air supply. 

The frequent firing of light quantities of coal 
rather than the firing of heavy quantities of coal at 
longer periods is desirable for a number of reasons. 
As coal reaches the fuel bed the white heat of the 
furnace causes the almost immediate distillation of 
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the volatile matter, the process taking but 2 or 3 min- 
utes at most for practically complete distillation. To 
insure the complete combustion of volatile matter we, 
therefore, require a very large quantity of air at the 
moment of greatest rate of distillation, with a de- 
creasing quantity of air as the rate of distillation de- 
creases. It is, of course, not practical to have such 
regulation of the air supply in any hand-fired furnace 
of the present date. Consequently, a condition of 
insufficient air in the furnace occurs immediately fol- 
lowing the introduction of the fresh supply of coal, 
followed by a period when air supply is about right 
and in turn by a period when the air supply is greatly 
in excess of actual requirements. Thus a loss due to 
insufficient air and a loss due to excess of air at each 
firing takes place. As these losses are much greater 
proportionately when large quantities of coal are fired 
and, following the period of distillation, allows longer 
periods of excess air, it follows that the more nearly 
continuous firing of small quantities of coal can be 
approached, the better results will be obtained. 

If attempt is made to use automatic air control 
devices it must not be presumed that their use permits 
of any laxitv in firing. They may make good firing 
better but they will not make poor firing good. 


CoveR Up THE THIN Spots. 


Good hand-firing is a matter of skill and expe- 
rience. Jt involves placing just the proper quantity 
of coal, of just the proper coarseness or fineness on 
exactly the right spot of the fuel bed at precisely the 
right time. It is a pleasure to watch a good fireman 
in action. Almost mechanically he reaches for coarse 
coal to build up the general level of his fuel bed, thus 
avoiding loss of fine coal through the grate. When he 
finds a thin spot with air rushing through, he first 
pushes incandescent coal over the spot from another 
part of the fuel bed before throwing on green coal. 
In throwing green coal on a thin spot he uses fine 
material and builds up the spot gradually rather than 
trying to fill it all at once with a Jarge quantity of 
green coal. If he were to pile in a large quantity of 
green coal on a thin spot he would create a new high 
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spot. If he finds a high spot in his fuel bed he exam- 
ines it with the bar for clinkers. Only by exercising 
that care which is a development of real interest in 
his work does the fireman obtain effective results; 
therefore, every incentive should be offered the fire- 
man to do his work well. 


THICKNESS OF FIRE. 


‘The resistance of the fuel bed to the passage of air 
varies almost proportionately with its thickness. It 
follows that a thin fuel bed is necessary where high 
capacities are required, since the rate of combustion 1s 
in such cases largely dependent upon the amount of 
air which can be brought through the fuel bed. Under 
normal conditions, with a medium-sized boiler oper- 
ated at normal rating, firing run-of-mine coal, a 4 to 
&-in. fuel bed represents the practical minimum and 
maximum thicknesses. Preferably under such condi- 
tions the fuel bed should be under 6 in. thick. Where 
trouble is experienced in maintaining steam pressure, 
the first point of investigation should be the fuel bed. 
The trouble can probably be eliminated by cutting 
down on the thickness of fuel bed. Remember that 
unless there are holes in the fuel bed, oxygen will not 
pass through even a very thin bed without being 
burned. The Bureau of Mines is authority for the 
statement that there is not more than 2% oxygen m 
the gases arising from a fuel bed 3 to 4 in. thick, 
whereas there is 25% combustible gas. This means 
then, that a thin fuel bed need not be feared and that 
with both a thin bed and a thick one it is necessary 
to admit a considerable quantity of air over the fire in 
order to furnish the necessary oxygen to complete the 
burning of the combustible gases arising from the 
fuel bed. | 

ARATING THE SMOKE PROBLEM. 


Hand-fired furnaces, as a rule, are most obstinate 
smoke-producers. Although they can be operated efh- 
ciently without the production of objectionable smoke, 
the result depends more upon the fireman than upon 
the design of the furnace. The chief difficulty with 


hand-fired furnaces Hes in the intermittent nature of 
the firing. When a fresh charge of coal is fed into 
the furnace, an enormous volume of volatile matter is 
evolved. For complete combustion, a corresponding 
amount of air must be supplied and intimately mixed 
with the comparatively cool heating surface. In the 
average hand-fired furnace, the combustion chamber is 
so small and the heating surface is so close to the 
grate that the partly burned gases strike the heating 
surface before oxidation 1s complete and combustion 
is hindered or even completely arrested. The most 
economical and smokeless hand-fired plants are those 
th approach the continuous feed of the mechanical 
stoker. 


Juse 7, 1919. 


Two methods of cleaning fires in hand-fired fur- 
naces are in general vogue. In the side method, one 
side of the fire is cleaned at a time. In the front-to- 
rear method, the burning coal is pushed with the hoe 
against the bridge wall, the clinker from the front half 
of the furnace is loosened and pulled out, and the 
burning coal is spread over the bare grates, the process 
then being reversed for the rear half of the furnace. 
For smokeless operation, the side method is prefer- 
able and should be carried out as follows: 


Build up the fire on one side and let the other side 


burn down. Just before cleaning, “wing” over the 
live coal from the burned-out side and pull out the 
clinker and ash, cleaning the grates thoroughly. Cover 
the clean grates with green coal and push over live 
coal from the other side. When the cleaned side has 
become thoroughly ignited and the volatile matter has 
passed off, throw in coal to fill the spots not covered 
and pull the clinker and ash out of the other side. 
Cover the grates with green coal as before, winging 
over the live coals from the opposite side. Keep the 
panels open and allow the fresh coal to ignite thor- 
oughly, Never allow the fire to burn low before 
cleaning if carrying a heavy load, as there is a possi- 
bility of losing the steam pressure. 


KEEPING DowN SMOKE IN BANKING FIRES. 


The following rules, suggested by Osborn Mor- 
nett, represent the best standard practice im elm- 
inating smoke in banking fires: Throw 15 or 20 scoops 
of coal on each side. Open the panel doors slightly, 
close the ash-pit doors and partially close the damper. 
To break up the bank, level the fire, with the panel 
doors open, and start firing by the usual method, 
making sure the damper is wide open. 

Keep the fire bright by the spreading method, using 
the panel doors and steam jets, and regulate the steam 
pressure with the ash-pit doors. This insures a tem- 
perature in the furnace high enough to maintain the 
brick work at the igniting point of the coal and pro- 
motes combustion of the volatile matter. At the same 
time, it keeps down the distillation of the volatile mat- 
ter to a low rate, and by having the damper open and 
the panels cracked, the circulation of the gases 1s not 
retarded. Do not try to regulate the steam pressure 
by the damper or smoke will be produced. 

The method just described is contrary to the gen- 
eral rules for firing but its philosophy is explained in 
the following manner: If a shovel of coal is thrown 
on a bright fire by the spreading method, every par- 
ticle of the coal is immediately subjected to the intense 
heat of the fire and the volatile matter is rapidly 
driven off. If this is followed by more coal, the result 
is a volume of volatile matter which is beyond the 
capacity of the furnace to handle without dense smoke. 

If, on the other hand, the fuel is fired in a lump 
from the shovel without spreading, there is a consid- 
erable quantity of the coal which does not mmediately 
become subjected to the high temperature. The coal 
on the outside ot the pile gives up its volatile and the 
coal within is not affected until the volatile matter has 
been distilled from the outside lumps. Furthermore, 
the volatile matter from the inner portions of the pile 
must pass outward through the incandescent outer 
layers of fuel, much in the same way as in the under- 
feed stoker. In this way the production of smoke can 
be retarded and the more coal thrown on the fire at 
once, the less smoke. Two shovels of coal fired by 
the spreading method on a clean bright fire will make 
more smoke than 10 shovels of coal fired by the lump 
method. In practice, it will be necessary to determine 
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just how much coal should be fired at once, but 6 to 8 
shovels on a side with the draft operated according to 
the method ordinarily used will be found about right. 
When a battery of boilers is to be fired, the fires 
should be fed by the alternate method as before, pass- 
ing from one boiler to another until they are all 
charged and then repeating on the other side of the 
furnaces. It should be determined by experiment, 
however, just how many furnaces can be fired con- 
secutively without producing dense smoke, and after 
this has once been made known, the fireman should 
adhere strictly to the rules laid down in this regard. 


IMMEDIATE RESUMPTION OF PUBLIC 
' BUILDING URGED. 


National Federation of Construction Industries Proposes 
Concentrated Program. 


Recent reports compiled by the National Federa- 
tion of Construction Industries indicate that, after a 
protracted period of hesitancy on the part of con- 
sumers of construction materials, business is now 
steadily increasing. This partial resumption of con- 
struction has not been accompanied by a decline in 
material prices. Between October and March there 
was a very slight decrease in the prices of some com- 
modities. Since March, prices in many lines have 
advanced. 

The advances in prices of construction materials 
have in some instances exceeded the average in other 
lines owing to the fact that the composite advance in 
the prices of construction materials was only 84% in 
November, 1918, as compared with an average ad- 
vance in the prices of all commodities of 116%, due 
to building inactivity during the war. Business men 
now gencrally concede that the nation is on a per- 
manently higher price level and construction material 
prices are at this time slowly rising to that level. This 
fact makes it practically certain that the cost of con- 
struction will steadily advance during the next several 
months until they reach the new level, after which 
they will fluctuate within narrow limits. 

Investigation reveals the regretable fact that the 
increase of building construction during the past few 
months has heen due to private initiative and not to 
the construction of public works. While the bolster- 
ing up of prices by useless public expenditure is 
always to be discountenanced, it is generally admitted 
that the construction of public works would facilitate 
the resumption of general business. To this end, the 
Federation proposes that the public works programs 
which normally would be extended over the next sev- 
eral years be concentrated into the immediate future. 
The saving to. the country resulting from a quick gen- 
eral resumption of normal business, following the 
stimulus of large public activities of a legitimate 
nature, will many times offset the saving effected by 
the policies of retrenchment or very limited purchase. 

There is but little if any doubt that the next few 
years will be a period of great activity and prosperity. 
Such being the case, a less than normal amount of 
public works construction during these years would 
be highly in order because labor and industry would 
be fully employed with private affairs. But in the 
meantime and until the business of this country has 
gotten back to a normal basis, the Congress of the 
United States and the several states and municipalities 
should take up the slack in business by providing for 
concentrated programs of public_works. 
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‘The Signal Corps’ Job to Provide the 
Nerve System for the A.E.F. _ 


Fighting Forces Linked, and Communication with the Rear Main- 
tained—127,750 Miles of Line Operated — Corps Proved Its Worth 
in Many Emergencies at Front and Frustratedj{the Enemy’s Plans 


ROM the days of the 
F reck torch bearer 

to wireless, the art of 
signaling has been per- 
fecting itself until in this 
war its possibilities im- 
posed upon the Signal 
Corps of the American 
Army the duty not only 
of keeping every part of 
the vast organization be- 
tween front line trench 
and Washington in 
liaison but of discovering 
and reporting enemy 
movements as well. 

An army without a 
Signal Corps would be 
like a man without a 
nervous system. It could 
not make a single co-ordi- 
nated movement. The 
great network of wires 


HIS article gives a modest but excellent sum- 

mary of the work of the Signal Corps with 
the American Expeditionary Forces in France. 
It discloses not only the magnitude and impor- 
tance of the tasks undertaken by this Corps, but 
many little known features of exceptional 
interest. 

- The work of the Signal Corps was directed 
and carried out very largely by American tele- 
phone and telegraph men, assisted by a group of 
experienced women telephone operators. To 
their ingenuity and daring, combined with ability 
to handle lines, circuits and instruments effec- 
tively, are duc most of the electrical achieve- 
ments of the Signal Corps, of which any Amer- 
ican clectrical man may well be proud. “By per- 
mission of the Chief Signal Officer, A. E. F., this 

article ts reproduced from “Stars and Stripes,” 
the official organ of the A. E.F. 
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were with the advance 
armies. 

There are times when 
figures, however large, 
seem to shrink before big- 
ger things. For example, 
work of the Radio Sec- 
tion of the Signal Corps 
saved thousands of lives 
im the St. Mihiel drive. 
The location of enemy 
radio stations the night 
before the attack of Sept. 
12, 1918, was the deter- 
mining factor in the de- 
cision of the Intelligence 
Section that the Germans 
had not withdrawn from 
the region, despite almost 
overwhelming evidence to 
the contrary. At the time 
the sending of the infan- 
trv forward without ar- 


from company to bat- 

talion and from battalion to regimental headquarters, 
thence on to divisional, army and general headquar- 
ters, later interlaced with another great system of 
lines in the Services of Supply, and finally extending 
back more than 3000 miles to the Commander-in-Chiet 
of the Army himself, is patterned curiously, both in 
function and action, after the nervous system of the 
human body. E 

Through this system of nerves the guiding brains 
of the Army received information and the resulting 
commands were sent out to the centers of action. 

The Signal Corps of the A. E. F. was charged 
with two special fields of action—the construction, 
operation and maintenance of a general system of 
communication by telegraph, telephone and radio in 
the S. ©. S.. and communication by every practical 
means within and between fighting units. 

The wav in which the Signal Corps met these 
responsibilities can never be measured in dollars and 
cents, and vet it is interesting to know that a very 
conservative estimate places the money-earning power 
of that organization as a telephone and telegraph com- 
pany alone during the war at $6,650,000, apportioned 
as follows: Telegrams, 8,685,960, $4,600,000 ; tele- 
phone calls. local, 25.184.500, $1,130,000; telephone 
calls, long distance, 870,148, $920,000. . 

The A. E. F. Signal Corps operated 202,500 kilome- 
ters (127.752 miles) of lines, of which 62,500 
kilometers were combat lines maintained under the 
most dangerous and trying conditions at the front, and 
only 32,800 kilometers were lines leased from the 
French. Its telephone lines ran through 396 head 
central offices and 14,854 telephone stations, of which 
123 central offices and 3064 telephone stations were 
at the front. It had.198 telegraph offices, 64 of which 


tillery support was being 
seriously considered. Thanks fo the alertness of our 
Signal Corps, even the enemv’s plans for a counter- 
attack were caught by our intercept stations three 
hours before it was to have developed. 

In a letter to the Chief Signal Officer of the 
A. E. F., dated Feb. 19, 1919, General Pershing said: 

“Each army, corps and division has had its full 
quota of field signal battalions, which, in spite of 
serious losses in battle, accomplished their work, and 
it is not too much to say that without their faithful 
and brilliant efforts and the communications which 
they installed, operated and maintained, the successes 
of our armies would not have been achieved.” 

The Signal Corps was essentially a combat organ- 
ization, with three-fourths of its troops serving at the 
front. At the time of the armistice there were 1000 
officers and 27,000 members of its personnel on duty 
with the armies at the front, and only 462 officers and 
6038 men in the S. O. S. 

There should be mentioned in particular as aug- 
menting this personnel 223 American women who 
came from from the States in six operating units. An 
Army report says: “It is only fair to state that the 
good service rendered under nerve-racking conditions 
during the last strenuous months of the war when 
the big push was on was due in no small part to the 
ability of the operators and their untiring zeal and 
labor in the service.” And some of these “hello girls’ 
got right up into the midst of it, too. A unit under Miss 
Grace Banker, as chief operator, handled the heavv 
telephone traffic of the First Armv headquarters dur- 
ing two important operations—and handled it well. 


Signat Corps WITH THE ARMIES. 
The accomplishments of the Signal Corpsyiny battle 
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and of that part of its personnel serving with the 
armies constitutes naturally the chapter of its work of 
which it is most proud. A field signal battalion of 14 
officers and 459 men was attached to each army, army 
corps and division. Two telegraph battalions of ten 
officers and 212 men each were assigned for duty with 
each army and one with each corps. 

The field signal battalions were composed of a 
headquarters and supply section, a radio company and 
a wire and outpost company. The telegraph battalions 
were provided with motorcycles, trailers and trucks 
` and all implements and materials for constructing and 
repairing telephone and telegraph lines. 

Signal work was, of course, very different for 
trench and open warfare. In the last days, when the 
armies swept forward miles at a time, the signal men 
swept forward with them, stringing their lines as they 
went, and maintaining communication with the bases 
principally by telephone. Radio was reverted to only 
when necessary. 

In all our major advances our Signal Corps suc- 
-cessfully maintained our lines, and an idea can be had 
of what this meant from the estimate of the French 
Army that it took 1000 kilometers of wire of all types 
for each kilometer of front consolidated after an 
advance of ten kilometers. 

It was estimated by our own Signal Corps that an 
army of three corps advancing under average condi- 
tions should have a minimum automatic daily supply 
of 2500 miles of wire of all types, 500 lb. of tape, 800 
dry batteries, an abundant supply of telephones, 
switchboards, telegraph instruments, radio equipment 
and quantities of special and technical supplies, in 
addition to the regular reserve to be carried. 

In trench warfare, also, telephone and telegraph 
lines were principally used, the wires being laid under- 
ground in the regions near the front lines. The use 
of the telephone by our combat forces was so exten- 
sive that all other means of communication might be 
classed as auxiliary and emergency. By means of the 
“buzzerphone,” telegraphic messages could be sent 
over the lines with practically no danger of intercep- 
tion by the enemy. Between company headquarters 
in the trench and battalion headquarters, underground 
telegraphy, or T. P. S., as the French called it, was 
used to supplement telephone communication. Then 
for the same purpose between battalion and regi- 
mental headquarters, trench radio was-employed. 


SOMETIMES AHEAD OF INFANTRY. 


The most interesting and spectacular modes of sig- 
naling in combat were employed only in emergencies. 
Generally, if the lines were cut, the Very pistol with 
its star shell cartridges or the 15-centimeter French 
projector could be used. Many times pigeons supplied 
the only means of communication, as in the case of the 
“Lost Battalion” in the Argonne. Runners, of course, 
played a large part in the relaying of messages after 
the fighting became continuously open last summer. 

The Signal Corps men at the front, both in station- 
ary trench warfare and in the open advances, did their 
work in the face of the same dangers and hardships 
that faced the doughboy, suffered heavily in losses, 


and gained richly in thrilling experiences worth while 


remembering. They went over the top with their 
comrades and oftentimes had to go ahead of the 
Infantry. 

When the town of Vaux was captured June 30, 
1918, because of a turning movement, a Signal Corps 
detachment reached the objective before the Infantry. 
A man was sent out to install a telephone. He found 
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a likely looking dugout and went in, telephone in hand. 
He found nine Germans hurriedly packing up to move. 
He told them he wanted to put in a telephone. They 
objected and he insisted. 

A fight ensued, and the lone, American was de- 
cidedly underneath, when one of the German soldiers 
spoke in Polish. Once again the cosmopolitan char- 
acter of the American Army saved the day. The 
telephone man was a native-born Pole himself, and 
in a few minutes he had reenforcements, with the 
result that shortly after he emerged from the dugout 
with a broken telephone and nine prisoners, five of 
whom were Poles. 


INTERCEPTING AND COPYING GERMAN MESSAGES. 


There was one kind of work done by the Signal 
Corps at the front which for interest and daring vies 
with anything the records of the war hold. This was 
the task performed by 12 officers and 402 men of the 
Radio Section, who maintained six different kinds of 
stations for keeping tabs on the enemy and policing 
our own lines to see that the enemy did not keep any 
tabs on us. 

They had intelligence intercept stations which 
copied messages in code from German ground radio 
stations; airplane intercept stations which intercepted 
messages between enemy planes and ground stations; 
airplane gonimetric stations which located enemy ob- 
servation planes; control stations which. supervised 
and policed the work of the American radio stations; 
goniometric stations which got bearings of enemy 
radio stations; and last but not least the listening sta- 
tions which copied telephone and T. P. S. messages 
of the enemy. l 

The story of how the Germans devised a new code 
for use at the front and of how the Allies got on to 
it before the Germans themselves, illustrates the fin- 
esse of our Signal Corps in this kind of work. The 
new code was supposed to have gone into effect March 
Ir, 1918. On March 13 an American intelligence 
intercept station caught a message from a German 
station which had just received a message in the new 
code, asking that the message be repeated in the old. 

From the call letters given in the message it was 
possible to find both the original message in the new 
code and the repetition in the old. This assured the 
solution of the new code before the Germans them- 
selves were familiar with it. 

As a contrast, and as a curious commentary on the 
much-talked-of German efficiency and American un- 
preparedness, when a code book was stolen from us 
by the Germans, not only was another code ready but 
our operators were actually prepared to use it when 
the order went out to put it in immediate effect. 


INDUCTIVE LISTENING STATIONS AND THEIR HAZARDS. 


There is no more thrilling page in the romance of 
the war than the little known history of the American 
listening stations of the Signal Corps. They were 
always to the front and sometimes in No Man’s Land 
itself, but wherever they might chance to be located. 
they were, as one of the men described them, “very 
near Heaven.” Their business was eavesdropping, 
and if they didn’t hear any good of themselves, they 
managed to do the doughboy lots of good. 

Loops of wire were constructed out in No Man’s 
Land parallel to the enemy’s lines, and the tiny electric 
currents induced in them were magnified by means of 
an amplifier. Copper mesh mats or metallic rods 
were buried as near the enemy wires as possible and 
from them wires led to(the,amplhifier> By this means 
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ground currents and leaks from the enemy wires 
were magnified to audibility. 

-= The planting of these “grounds” near the enemy's 
lines called out some of the most heroic instances of 
personal bravery and resourcefulness at the front. 
Time after time these men were caught by the spot- 
light of a star shell as they crawled out in the night 
toward the German lines and were seen no more. 
Often they were caught between a double barrage 
probably started by their own sentry. More often, 
however, they wiggled their way through barbed wire 
and shell holes, planted their wires, and returned to 
reap the benefit of their daring. 


SPECIAL SERVICE SECTIONS OF SIGNAL Corrs, 


There were many special services of the Signal 
Corps charged with important and interesting work. 
For many years to come thousands of pictures of 
battle scenes and A. E. F. projects will never be looked 
at without a little reminder at the foot of them that 
they were the work of the Signal Corps. The Photo- 
graphic Service in the 11 months to the armistice 
exposed in the field and developed 388,149 ft. of actual 
war moving-picture film, and at the same time exposed 
24,273 still negatives from which 163,213 prints 
were made. 

The Meteorological Section furnished data to the 
Artillery, Air Service, Chemical Warfare Service and 
Sound Ranging units as to the direction and speed 
of the winds and probabilities regarding rain, fog. 
clouds, etc. 

The Army Pigeon Company rendered valuable aid 
in providing communication, especially with tanks and 
isolated units, when all other means had failed. 

The Research and Inspection Division maintained 
at Paris a laboratory for the development of apparatus 
to meet signaling requirements, tested out all new 
apparatus and inspected all signal supplies. Among 
the new devices credited to this division might be 
named a tank radio set, the two-way radio loop set 
for communication between advanced units, the Amer- 
ican listening station equipment, the two-way T. P. S. 
set. mobile telephone and telegraph offices, a gun-sight 
lighting device; radio tractors and trailers and gonio 
tractors. 

An Engineering Section planned all Signal Corps 
installation. Finally, there was a section charged with 
the preparation of our codes. | 


Larcesr MILITARY TELEPHONE AND TELEGRAPH. 


The Signal Corps in the S. O. S. stood staunchly 
behind its front-line work. It not only made it pos- 
sible for any American unit in the S. ©. S. to get 
in touch with any other, but supplied all the missing 
links between the S. ©). S. and the actual advance 
areas. It operated at Tours the Jargest military tele- 
phone and telegraph office in the world and two others 
nearly as large at Paris and Chaumont. The Tours 
office did more business than any commercial office in 
I'rance except one in Paris alone. 

In the fall of 1917 the increasing importance of 
A. E. F. activities in England made it necessary to 
arranve for our own cable across the English channel. 
Accordingly, in January, 1918, a four-conductor cable 
was laid for the Signal Corps between I.e Havre and 
the southern coast of England. which connected di- 
rectly with London. The Signal Corps established 
large offices in London and lines were leased to the 
various camps and ports in England occupied by the 
A. E. F., such as Winchester, Southampton and Liv- 
erpool. 
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To the credit of the Signal Corps must be given 
one of the chief accomplishments of the whole Signal 
Corps during the war—the successful equipment of 
combat divisions with the special signaling apparatus 
required in modern warfare. Much of thts, especially 
radio equipment, was new to America and had to be 
located in sufficient quantity in Europe. Upto the 
time of the armistice the Signal Corps bought in 
France $9,500,000 worth of equipment for its combat 
units, and another $1,500,000 worth of line construc- 
tion material. Miscellaneous equipment for photog- 
raphy, research, meteorological work, schools and 
repair shops, to the value of $2,500,000 was also pur- 
chased in France. Of course, not all of this was paid 
for in cold cash, but by Nov. 11, t918, the Signal Corps 
had paid up bills to the amount of $4,500,000. 

The Signal Corps maintained seven supply depots 
and three army parks covering storage of 350,000 sq. 
ft. and an open storage space of 1,500,000 sq. ft. More 
than 100,000 tons of supplies were handled, 62.000 
coming from the States, 37,000 from France and 1000 
from Great Britain. 

And the work of the Signal Corps, with the troops ` 
and in the S. O.. S., like the work of many other 
branches of the Army, has not ended with the armis- 
tice. Indeed, the accomplishments of this department 
in extending and maintaining communications hun- 
dreds of miles into Germany and to Rotterdam and 
Antwerp and of keeping the great scattering family 
of the A. E. F. on speaking terms would make a good 
story all by itself. 


DAYTON CENTRAL STATION WELCOMES 
FORMER EMPLOYES. 


Reception and Entertainment Given in Honor of Re- 
turned Soldiers and Sailors. 


The employes of the Dayton Power & Light Co.. 
Dayton, Ohio, who have returned from military serv- 
ice Were given a rousing reception at the company’s 
recreation hall on May 13 by more than 300 of their 
fellow employes. On this occasion several entertain- 
ment features were provided and interesting talks 
were delivered by Lieut. Howard Tansey, Junior Licut. 
Wm. Shuler and Lieut. Frank Kendig. A buffet 
lunch was also served. l 

The spirit of, the occasion was very well expressed 
by one of the boys: “The best part of the going is the 
welcome extended on the return home, not only by 
the glad hand of friendship but by the old position 
being open for all emploves of the Dayton Power & 
Light Co. that took part in the world war.” 

The committee in charge of the affair consisted of 
R. R. Herkins, B. C. Tavlor, Frank Jones, F. F. 
Gunzleman, W. L. Andrews and C. P. Gorman. 


PROGRESS ON C., M. & ST. P. RAILWAY 
ELECTRIFICATION. 


The electrincation of the Chicago, Milwaukee & 
St. Paul Railway between Othello and Puget Sound 
cities, in Washington, is steadily progressing but may 
not be completed until late in September. However, 
an electric helper locomotive is expected to be put on 
over one section of heavy grade about July 1. Some 
delay in delivery of material and equipment and other 
hindrances have retarded the work during the last 
three months, but construction and installations are 
expected to be rapid trom now until the entire project 
is completed. 
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Circuit of the Current Transformer 


Current Transformer Characteristics—Its Function and Precautions 
to Safeguard It and Its Performance—Connections and Arrangements 


By~FRANCIS J. GILLOOLY 


HE current, or series, transformer differs both 

in principle and in design from the shunt-con- 

nected transformer. Aside from the necessity 
for accurate meter registration of the power consump- 
tion of the circuit on which it is connected, the current 
transformer is given a position of first rank in im- 
portance by reason of its location in the circuit and 
the fact that it must furnish protection to the entire 
circuit and to the system from which that circuit 
feeds. In the event of a condition necessitating the 
immediate opening of the circuit, the importance of 
the current transformer could only be exceeded by 
that of the circuit-breaker which it is frequgntly called 
upon to operate. 

The current ‘transformer has no fuses to protect 
it. Its position as a path of the main circuit requires 
it to carry all of the energy flowing in the circuit, 
including the overload or short-circuit current as well 
as any resulting voltage surges. Its design must be 
such mechanically and electrically as to enable it to 
remain in the circuit and withstand the strains im- 
posed on it until such time as it has caused the circuit- 
breaker to function. 

It differs in principle from the shunt transformer 
in that its extremely small exciting current is always 
limited by the current in the secondary winding; its 
secondary voltage bears no relation to its primary 
voltage but varies with its secondary current, and 
amounts to oniy that value required to force the cur- 
rent through the complete secondary circuit; its sec- 
ondary current is always in direct ratio to the pri- 
mary current—the function for which the trans- 
former was designed. It is rated for a maximum 
primary current-carrying capacity, a definite second- 
ary current at full load primary current that estab- 
lishes the ratio of transformation, and a secondary 
volt-ampere capacity at full load. 

The current transformer is intended to be operated 
with its secondary always closed, as near to short-cir- 
cuited as possible. The primary winding, connected 
in series with the line, must carry all the current flow- 
ing in the circuit. The current in the primary sets 
up a magnetism in the core that induces a current in 
the secondary winding. The induced secondary cur- 
rent sets up a magnetism that opposes that produced 
by the primary. Thus total core flux is limited to 
only that value that will induce an e.m.f. im the 


secondary winding sufficient to force current through’ 


the complete secondary circuit. The currents in the 
primary and secondary windings should be in inverse 
proportion to the number of turns in each. The mag- 
netizing current must be negligible—in the modern 
transformer it is not more than 1% of the total pri- 
mary current. The iron losses must be kept low, 
which means that the’secondary must be almost short- 
circuited. 

The greater the resistance of the secondary cir- 
cuit, the larger will be the flux required to induce the 
necessary e.m.f., and the greater will be the magne- 
tizing and iron losses. When the secondary imped- 


ance becomes so great that the core approaches satura- 
tion, the exciting current is so increased as to produce 
a secondary current out of proportion to the primary 
current and unlike it in wave shape and phase angle. 
The primary current is unaffected by the secondary © 
load or by the transformer characteristics. The cross- 
section of the core is large enough to allow the iron 
to be worked at a low magnetic density—about one- 
tenth the density at which the shunt transformer core 
is worked. 

The ratio of transformation would be the. inverse 
ratio of the number of turns on the two windings were 
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Fig. 1.—Transformer Short-circuiting Switch. 


it not for the extra turns added to the primary wind- 
ing to compensate for losses, and the ratio error 
caused by impedance in the secondary circuit. No 
current transformer gives a constant ratio from no 
load to full load, due to this variation in secondary 
inpedance ; and the ratio error is less the nearer to 
full load on the transformer. Compensation may be 
made for any loading point on the transformer. Fre- 
quently it is made at the 65% load point, when, by 
installing a transformer of 50% excess in capacity, 
the minimum of ratio error is obtained near full load, 
though the light-load-errors are correspondingly 
increased. 

Changes in impedance of the secondary circuit are 
caused by changing the position of trip coil plungers,, 
by changing meters on the circuit, as well as those 
changes caused by increase or decrease of current in 
the meters. With a given primary current, increasing 
the secondary impedance decreases the secondary cur- 
rent. The ratio curve of anv transformer is good 
only for the secondary circuit for which it was taken. 
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Fig. 2.—Relay Cutout Switch. 


944 


If the instruments must be changed about on the 
current transformer circuit, a ratio curve should be 
obtained for each combination, to furnish the correc- 
tion factors to be applied to their readings—should 
absolute values be essential. Ammeters of the same 
type vary in impedance in inverse proportion to the 
square of their capacities. The impedance of watt- 
hour meter series coils is much lower than that of 
ammeters of the same size, so that with them ratio 
errors are slight. As the impedance of the secondary 
circuit may be changed by changing the position of 
the trip coil plunger, watthour meters are seldom 
placed on the same circuit with them; rather, the 
watthour meter usually has its own set of current 
transformers. l 
l Accurate power registration will not be obtained 
where there is error in transformation ratio or in 
phase angle; the rneters are calibrated for definite 
current and potential transformer ratios, and the 
phase angle determines the power-factor of the load 
at the meter. Increasing the resistance of the sec- 
ondary circuit of the current transformer increases 
the phase angle between primary and secondary cur- 
rents, but affects only slightly the ratio error. In- 
_ creasing the reactanc2 of the secondary has little effect 
on the phase angle, lùt appreciably enlarges the ratio 
error. The range of ratio variation is the range of 
variation in permeability of the core. If instead of 
iron, the transformer had a constant core, such as air, 
there would be no variation in ratio. Changes in fre- 
quency within 10% produce only slight error. Neither 
a current nor a potential transformer will give a cor- 
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Fig. 3—Meter Cutouts. 
rect inverted ratio, because the extra turns made for 
compensation are on only one winding. A 20 to I 
current transformer reading 5 amperes secondary 
with 100 amperes on the primary, would not read 
exactly 100 amperes primary were 5 amperes made to 
flow through the secondary. 

The secondary circuit must always be closed in 
order that the core flux may be limited by the oppos- 
ing magnetorgotive force of the secondary winding 
to that value necessarv to induce the proper secondary 
e.m.f. When the secondary circuit opens, no current 
flows: through it, there is no back magnetic force to 
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limit that of the primary winding, and the entire pri- 
mary current becomes exciting current. The exces- 
sive flux resulting not only causes an abnormal rise 
in secondary voltage, but might overheat the iron and 
burn out the transformer. Further, besides being 
greatly increased, the secondary voltage has its wave 
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Fig. 4.—Three-Phase Ammeter Jack. 


form changed, and its peak value may become 
enormous. 

Various protective cutout devices are installed in 
the secondary circuit that isolate the meter circuit 
from the transformer while work is being done-on it. 
One new station has a single-pole, double-throw knife 
switch of the short-circuiting type, similar to the field- 
discharge-resistance type of switch, installed on the 
compartment wall for each current transformer; con- 
nected as shown in Fig. 1. The switch makes its 
second contact before the first contact is broken; 
separating the current transformer from the entire 
secondary circuit, and short-circuiting it through 
ground. All of the cutouts used in the current trans- 
former circuit operate on some modification of this 
principle. 

Fig. 2 shows a three-pole switch of this same type 
used as a relay cutout. Opening the switch isolates the 
relay and permits connecting to testing instruments 
to calibrate its setting, without opening the circuit. 
On complicated transmission systems where close 
selective relay action is essential to service, a ratio 
curve for the transformer should be taken to supply 
any correction factors necessary to obtain a fine point 
of operation on the circuit-breaker. 

Two types of watthour meter cutouts are shown in 
Fig. 3. The connections are the same with both: the 
current transformer lead is connected to ground and 
the meter circuit isolated. The device shown at (a) 
consists of four copper plates, with three holes be- 
tween them for inserting plugs to complete certain 
circuits. With plug 1 alone in place, the current 
transformer lead is grounded and the meter circuit 
open. Binding posts for the meter testing mstrument 
are shown on the two upper segments. In the cutout 
shown at (b), a hard rubber disc carrying the copper 
strips S S makes a wiping contact under the binding 
posts. One strip is shorter than the other, so that 
when the disc is turned to that position the strip does 
not touch the two meter binding posts, and this cir- 
cuit is left open for the testing apparatus. 

In the newest central station/construction,.only 
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one ammeter is installed on many polyphase ‘circuits, 
each of which is provided instead with a type of 
phase-selector switch known as an ammeter jack. 
This device is shown in Fig. 4. It consists essentially 
of four copper segments and two copper rings 
mounted on an insulated shaft, and which are re- 
volved under square brass brushes that serve also as 
binding posts for the leads. The ammeter rings are 
fed from the halves of a split segment, through which 
the ammeter and relay are connected in series 
to one current transformer, while the relay is 
connected direct to the other two current trans- 
formers. The relay is always in circuit, and no cir- 
cuit 1s open at any time. Unlike the potential trans- 
former, neither the primary nor the secondary of the 
current transformer is ever fused. The ammeter 
should be placed on the transformer that carries the 
trip coils or relay, so that an opening of this circuit 
could be at once apprehended by the zero reading of 
the meter. 

The primary function of the current transformer 
is to furnish the initial operating energy for the cir- 
cuit-breaker trip system in the event of overload or 
trouble. Additional uses for it are to supply the 
current for ammeters, watt or watthour meters, 
power-factor meters, and the line-drop or other com- 
pensators or the current coils of various voltage- 
regulating devices. One of the big central stations 
having a diversified and interconnected system of gen- 
erating units is now installing separate current trans- 
formers on each piece of apparatus entailed, all trans- 
formers to be connected to a common set of meters, 
because of the value placed on a knowledge of their 
maximum instantaneous output. 

Current transformers should be installed on all 
circuits of over 1000 volts or where the primary cur 
tent is more than 5 amperes. The transformer should 
be capable of withstanding 150% rated load contin- 
uously, and its insulation should at least be for 2000 
volts more than 2!4 times normal voltage—practically 
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Fig. 6.—Transformer Connections for Modern Generator 
Switchboard Panel. 


The 
secondary capacities of current transformers vary 
from 10 volt-amperes for a 2500-volt transformer, to 
50 or 60 volt-amperes for a 15,000-volt unit. 

Fig. 5 shows some correct trip coil connections. 
In a balanced two-phase, three-wire system, such as 
shown at (a), the current in the “A” and “C” wires 
is the same and the current in the “B” wire is 1.41 
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Fig. 5..—Connections of Current Transformers for Trip Colls or Relays. 
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times that of either. Two trip coils, one in each out- 
side wire, furnish sufficient protection for such a SyS- 
tem. The connections for a four-wire, two-phase 
system are shown at (b), and for a grounded-neutral, 
two-phase system at (c). Mauch calculation to obtain 
equivalent current values in primary and secondary 
circuits is involved when only two current transform- 
ers are used on a three-phase, three-wire, ungrounded- 
neutral system; with the neutral grounded, three 
transformers are imperative. 

In Fig. 6 are shown the current transformer cir- 
cuits of a central-station three-phase generator panel. 
There are two circuits. The current transformers 
nearest the generator carry the ammeters, the power- 
factor meter and the relay. The other set of trans- 
formers carries the indicating wattmeter and the watt- 
hour meter. The potential transformer connections 
to these meters are not shown. Each panel has its 
own instrument ground bus. The secondaries of both 
current and potential transformers are grounded. The 
voltmeter can be connected to any phase through an 
instrument phase-selector switch, through which syn- 
chronizing may also be done on more than one phase. 
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Fig. 7.—Connections of Three-Phase Current-Reversing Switch. 


The power-factor meter current coils are connected 
only to the “A” and “C” phases, but the wattmeters 
have current from all three phases. The relay here 
does not trip the alternator circuit-breaker ; it merely 
lights the red danger light; sometimes a bell alarm 
also is operated from it and may be connected for 
overload, reverse-current, or both. 

Frequency changers, transmission tie-lines or other 
apparatus in which the direction of flow of energy 
may be reversed, must have either double-scale meters 
or some type of meter reversing-switch. Frequently 
the potential connections are reversed through a sim- 
ple double-throw knife switch since there is no re- 
striction against opening the potential circuit. Fig. 7 
shows a three-pole, two-way current reversing-switch, 
resembling the ammeter jack in design. Two sets of 
copper rings on an insulated shaft are revolved under 
Stationary contact, and the reversal is effected by 
feeding the current into different ends of the circuit. 

In ordinary operation the meters are never changed 
about on the switchboard, and the degree of accuracy 
obtained from the current transformer is high enough 
for ordinary metering and protection purposes. In 
laboratory work where fine values are necessary and 
where different instruments are used on the same 
current transformer, correction factors for ratio and 
phase angle must be obtained, and as these values 
hold good only for the circuits on which thev were 
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obtained, the tests must be made for each combination 
of connections. The tests made are those to deter- 
imine the phase angle between primary and secondary 
currents and the ratio error, and a curve is plotted 
showing these variations from no load to full load on 
the transformer. 


USE OF AUDIBLE ELECTRIC SIGNALS IN 
INDUSTRIAL PLANTS. 


Extract from Paper Recently Presented by Prof. V. 
Karapetoff Before the Rochester, N. Y., and Erie, 
Pa., Sections, A. I. E. E. 


No industrial plant of any magnitude may be con- 
sidered fully efficient unless means are provided for 
promptly locating any important employee, no matter 
where he may be within the plant. A private tele- 
phone system, however extensive, serves this purpose 
efficiently only as long as the needed man is at his 
desk. On the other hand a superintendent. foreman, 
millright, repair man, etc., is ordinarily useful only 
insofar as he can freely move about the shop without 
the fear that someone of importance may need him. 
Thus, within the last few years audible electric signals 
have been introduced into many industrial plants. 

Such an electric signal is usually similar in con- 
struction to the electric horn used on automobiles. It 
consists of a diaphragm with an anvil at its center. A 
toothed wheel driven by a small electric motor strikes 
the anvil many times a second and causes it to vibrate 
vigorously which produces the well-known warning 
tone. Such motor-driven signals are now made much 
more powerful than automobile horns, and are wound 
for 110 or 220 volts, direct or alternating current. 
With such electric audible signals scattered through- 
out the plant, it becomes an easy matter to locate 
instantly any person to whom a code number has been 
assigned. 

As it would be rather inconvenient to sound varı- 
ous* calls by hand a special code-calling automatic 
instrument has been developed for this purpose. The 
operator merely sets the desired person's code number 
on a dial and pulls a lever, a contact-making mechan- 
ism is thereby set in motion, which closes the electric 
circuit and operates the code signals throughout the 
plant. 

A further application of loud electric horns in 
industrial plants is for extensions to telephone bells. 
In this case, a relay is connected in parallel with or 
in place of the telephone ringer, and when it is actu- 
ated, it closes a secondary circuit which causes an 
electric horn to sound. Audible electric signal svs- 
tems are also used in various plants as warning signals 
on cranes and hoists, also to call a shifting locomo- 
tive. to indicate the beginning or end of a certain 
operation, and for other local purposes. 


NEW YORK SECTION OF A. S. M. E. ENTER- 
TAINS NATIONAL OFFICERS. 


The New York Section of the American Societv 
of Mechanical Engineers gave a luncheon to the na- 
tional officers and directors of the society at the Engi- 
neering Societies Building on May 16. About 100 
members attended the luncheon, which was arranged 
to provide, an opportunity for the local members to 
meet the national officers and directors. Mortimer E. 
Cooley, president of the society, addressed the meet- 
ing. Twenty other officers and directors anere present. 
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RULES FOR GROUNDING DISCUSSED BY 
INSPECTORS. | 


Meeting of Western New England Section, National Asso- 
ciation of Electrical Inspectors—Association News. 


Revival of normal interest in peaceytime inspection 
problems by members of the National Association of 
Electrical Inspectors was seriously retarded by the 
great deal of attention to inspection of war plants and 
other war services that the members were called upon 
to render. The association has, however, gotten back 
to practically a peace footing, the sections are again 
meeting or planning to meet. and every effort is being 
made to hold a very successful general reconstruction 
convention next October at Springfeld, Mass: 

The following report of the meeting of the West- 
ern New England Section has been furnished to the 
ELECTRICAL REVIEW as the official organ of the Na- 
tional Association of Electrical Inspectors. 


MEETING OF WESTERN NEW ENGLAND SECTION. 


At the recent spring meeting of the Western New 
England Section the members were entertained at 
dinner by the wife and daughters of Past-National- 
President Thomas H. Day, in his home in Hartford. 

During the meeting, which extended throughout 
the day and at which Section President Lewis N. 
Heebner presided. considerable time was spent in dis- 
cussing the rules for grounding. The need of run- 
ning two ground wires, one for the service, the other 
for the service conduit, seemed to present some eco- 
nomic hardships, especially when the service conduit 
entered the building at a considerable distance from the 
main cock of the water piping system. 

A member of the Subcommittee on the Rules of 
Grounding was present and he explained a feature of 
the rule which many had lost sight of. He called 
attention to the fact.that in some sections the over- 
head construction was on the dividing line of the 
property, thus bringing the service wires into the 
imstallation through the rear of the buildings, while 
the water piping systems entered the building through 
the front wall. Under such an installation condition, 
it was explained, it would be within the present word- 
ing of Rule 15-A to install a No. 6 wire from the 
service wire to be grounded to the water pipe ahead 
of the main cock and to install a No. 6 wire from the 
service conduit to the nearest water pipe and to 
“jumper the water meter with a No. 6 wire also. 

During this explanation the words “long run” in 
Section g, seemed to be a disturbing factor, there 
being an opportunity for a serious and honest diffei- 
ence of opinion between inspectors and other interests 
as to just what instituted a long run. At the section 
meeting the opinions among the members as to what 
is a long run varied from 10 to 50 ft. - 

The following suggestions for changes to Rule No. 
15.\ were then considered and it was voted to for- 
ward them to the president of the National Associa- 
tior for further consideration. 

Section n, fifth paragraph, add another sentence, 
as follows: “On systems having five or more services 
grounded to metallic water piping systems, the service 
conduit may be grounded to the ground conductor of 
the circuit wires.” 

Section q, first paragraph, change wording the first 
part of the first sentence to read as follows: “Ground 
connections for electrical circuits to metallic piping 
systems must be made on the street side of main 
cock... 2” 
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Section q, second paragraph, change the wording 
of the first sentence, as follows: “Ground connections 
to a metallic piping system for equipment, wire race- 
ways or service conduit may be made outside of main 
cock or other device at a point near the part to be 
protected, provided there are no insulated joints or 
fittings in the pipe to prevent a good ground.” 

The following committees for the reconstruction 
convention of the National Association of Electrical 
Inspectors, in Springfield, Mass., next October, were 
announced : 

Banquet—A. E. Braddell, New York City; W. P. 
riggs, New Bedford, Mass.; Thomas H. Day, Hart- 
ford, Conn. 

Program and Speakers—Washington Devereux, 
Philadelphia: Hubert S. Wynkoop, New York City; 
Wm. Lincoln Smith, Concord, Mass. 

Reception —W. S. Francis, Pittsfield, Mass. ; 
L. N. Heebner, South Manchester, Conn.; P. O. Neu- 
mann, Holyoke, Mass. 

Publicity—A. W. Hopkins, Springfield, Mass. ; 
Henry S. Knight, Worcester, Mass.; Richard J. For- 
syth, Greenfield, Mass. . 

Entertainment— Milton S. Nettleton, New Haven, 
Conn.: Joseph P. Rohan, Hartford, Conn.; Marshall 
H. Mahoney, Amherst, Mass. 

Past-President Allen W. Hopkins, of Springfeld, 
Mass., announced that one of the manufacturers of 
electrical supplies, in Springfield, had promised to 
send g00 pocket binders for the National Flectrical 
Code, te those on the mailing list of the Nationat 
Association, for the purpose of calling attention to the | 
convention, which is to be held in the Mahogany 
Room of the Municipal Building in Springfeld, 
Oct. 13 and 14. 

An interesting letter to Mr. Day from the editor 
of “Q S T,” a magazine devoted exclusively to mat- 
ters concerning wireless telegraph apparatus, was 
read. The writer was an instructor, also a heutenant. 
during the war. The subject which the letter opened 
was too much for the time of the spring meeting and 
the secretary, Richard J. Forsyth, was directed to 
invite Mr. Tuska to be the guest of the section at its 
summer meeting in South Manchester, Conn. The 
letter is worth reading. In slightly condensed form 
it is reproduced below. 


RULES AS TO INSTALLATION OF WIRELESS TELEGRAPH 
APPARATUS. 


I am writing this letter to bring out some points about 
Fire Underwriters’ regulations applying to wireless telegraph 
apparatus. To establish my points, it might be well if I were 
to state briefly some of the developments in aerial systems 
which have taken place during the war. San 

With the modern sensitive receiving apparatus, it 1s no 
longer necessary to have an outdoor antenna. It has been 
found that a few wires near the top of a house and indoors 
will receive signals with as much sensitiveness as the same 
wires a few inches higher and on the outside of the house. 
Experiments have also shown that combinations of indoor 
and outdoor aerials give satisfaction. That is, I might run 
several wires in the attic of my home and extend these wires 
through the walls of the house so that the antenna system 
was partly inside of the house and partly outside. 

Probably the most startling development is that of the 
so-called loop. As an actual and practical illustration of the 
loop, I shall state the experiment which was performed by . 
L. D. Fisk, of West Hartford, and myself. We made a loop 
consisting of 16 turns of No. 22 magnet wire in the form of 
a square whose diagonals were 10 ft. This loop was placed 
on the second floor of Mr. Fisk’s home and was used in the 
place of the so-called outdoor antenna. A ground connection 
was made use of as in the usual case. However, a ground 
connection is not a necessity. With this loop, entirely within 
the house and, in fact, all-of the apparatus and all of the 
connections within. one room, (Wwe were able to receive read- 
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able signals from Lyons, France. This is not ‘considered 
exceptional work. By means of amplifiers our range could 
have been extended without limit. It might be of interest to 
know that this same set will receive signals without any ex- 
ternal connection of any sort, either ground or aerial. 

_ I have stated these developments in order that I might 
bring out facts which were unavailable at the time of the 
writing of the latest edition of the National Electrical Code. 
There are other developments even more startling, but these 
have less bearing on the regulations of the National Board 
of Fire Underwriters. 

I shall now state a rather hypothetical case of an aerial 
system which I might erect in my home. Let us suppose I 
have the usual antenna system in the back yard. I connect 
a lead-in to the antenna and on the third floor of the house 
and outside of the house I place a single-pole, double-throw 
switch of approved pattern connected with a No. 4 B. & S. 
gage copper wire to a satisfactory earth connection. This, 
as I understand the regulations, meets with entire approval. 
Now suppose the wire to my apparatus is connected from 
the remaining pole of the single-pole, double-throw switch 
and is run close to the roof from the rear of the house to 
the front and then down to the second or even first floor, 
where the receiving station is located. As the regulations 
stand, this construction is approved and it is a fact that I 
can ground the aerial and with the lead-in wire inside of my 
house, I can receive and transmit signals. Is it not true that 
this wire inside of the house under certain conditions may 
offer just as much of a hazard as regards lightning as the 
same lead-in wire just above the roof? Of course, under 
certain circumstances (for example, a tin roof between the 
wire and outdoors) it is conceivable that the lightning would 
be much more apt to strike the tin roof than go through the 
tin roof and strike the wire. On the other hand, it might be 
said that the lightning would strike the tin roof and jump 
from there to the wire. 

In writing these suppositions, I cannot help but realize 
that I am assuming what lightning may do and I supp@e the 
assumption is almost as dangerous as the lightning itself. 
However, the question which actually arises is: What con- 
stitutes aerial conductors as detined by the Electrical Code? 
The Code simply specifies aerial conductors, and as I read 
the same, it seems to presuppose that these aerial conductors 
are outside of the building. I make this statement with refer- 
ence to Rule &6, Section b, which, in defining the method of 
grounding, says in effect that the aerial conductors must be 
cut off from apparatus within the building. The uncertainty 
is clearly brought out if I ask what steps I am to take to 
ground an indoor aerial. Should I run the lead-in outside 
of the house and then put the lightning switch on the outside 
and run the wire hack into the house again, or is there any- 
thing in the regulations which would permit me to ground 
the aerial entirely within the house, and if this case is true, 
would not practical conditions seriously interfere with the 
use of a No. 6 B. & S. gage (copper) wire within the house? 

Although many of the questions I have brought up are 
hypothetical, I am sure they are practical enough so that the 
regulations should fully provide for them. In my opinion, 
the indoor antennas under most conditions are equally haz- 
ardous with the outdoor. However, in the case of an indoor 
aerial, the main and only real need for grounding is to pro- 
vide a satisfactory leak for heavy static or lightning. In my 
opinioh, a ground wire should be required of-such gage 
which is not less than the gage of the sum of the aerial 
wires connected in parallel. I believe this same regulation 
may apply to the outdoor aerial. I have always regarded 
that a chain is no stronger than its weakest link, and in case 
the outdoor aerial is composed of four No. 14's, I fail to see 
any advantage whatsoever in grounding with a wire larger 
than the equivalent of four No. 14's. Of course, I realize 
the question of reasonable mechanical strength and work- 
manlike installation, but at the same time I cannot help but 
feel that the present regulation requiring a No. 6 puts a 
heavy restriction against a possible future Marconi or Edison 
who only has enough money saved by hard work to purchase 
some simple wireless apparatus. I do not wish to be mis- 
understood. I am not objecting to the No. 6 wire on the 
ground of expense, but I am objecting to it because of true 
need. The ground wire, as far as I have been able to learn, 
is not a possible protection if the aerial is struck by lightning, 
but it is to prevent its being struck by virtue of the leakage 
of charges to the ground. 

I should like to recommend: 

(1) That aerial conductors be defined. A suggested 
definition follows: “Aerial conductors in wireless telegraph 
stations will be all conducting wires used for radiation or 
absorption of signals which are above the point of minimum 
potential and maximum current indication.” This is an en- 
tirely technical definition, but is susceptible to practical appli- 


ELECTRICAL REVIEW 


Vol. 74—No. 23. 


cation. I shall be pleased to personally explain the definition 
if necessary.. 

(2) A change in grounding regulations. A suggested 
regulation follows: “All aerial conductors to be permanently 
and effectively grounded at all times when the station is not 
in operation by a conductor not smaller than the sum of the 
gages of wires in parallel, run in as direct line as possible 
to a water pipe on the street side of all connections to 
said water pipe within the premises or to some other equally 
satisfactory earth connection. In such cases as indoor aerials 
the ground lead may be within the house. In the case of 
outdoor aerials, the ground lead. shall be run, insofar as is 
possible, on the outside of the house. In the cases of com- 
binations of indoor and outdoor antennas, the ground lead 
may be run inside of the house.” 

(3) Reference to the wireless ground of transmitting 
stations. Suggested regulation follows: “In the case of trans- 
mitting stations using a primary power of one-tenth kilowatt 
or more, the ground used for this transmission shall include 
the water pipe, gas pipes, sewer pipes and all other ground 
connections within the building, if a grounding svstem is 
used.” (Note—A counterpoise might be used instead of an 
earth connection.) The reason for this regulation is to 
avoid the sparking which may occur between grounds of dif- 
ferent potentials. This has occurred in my own case when 
sparks were occurring between the gas and water pipes, when 
the gas pipe was not part of the wireless ground. It was 
avoided by connecting the gas pipe to the grounding system. 

(4) Reference to the aerial systems in the case of 
transmitting stations. Suggested regulation follows: “When 
the aerial conductors of a wireless station are used for the 
transmission of signals, said conductors, insofar as is possi- 
ble, must be at least 1 ft. from all other conductors in the 
neighborhood of the conducting wires.” 

These suggestions and recommendations are worded 
rather clumsily but will, I hope, provide a basis for discus- 
sion only. I am sure that the rapid growth of wireless during 
the war requires a similar growth or change in the regula- 
tions. Conditions exist at present which were unthought of 
when the regulations were drawn. A large number of sta- 
tions will be erected throughout the country and I believe 
full regulations should be drawn to protect these stations 
against possible lightning damage and at the same time 
believe it will be beneficial to the experimenters themselves 
if they are required to observe these regulations. 

C. D. TUSKA. 


THE TRAINING OF DISABLED MEN FOR 
ELECTRICAL WORK. 


Valuable Experience Gained at an English Center for the 
Vocational Training of Men Partly Incapacitated 
by the War. 


The training of the disabled soldier or sailor from 
the electrical engineer's point of view was discussed 
by the Junior Institute of Engineers in London at a 
recent meeting. F. H. Taylor, a well-known British 
electrical and mechanical engineer introduced the sub- 
ject. He said that probably a very much larger per- 
ceņtage of candidates applied for training in the special 
electrical branch than in other branches of engineer- 
ing. This fact was partly, if not almost entirely, due 
to the impression prevailing in the minds of those who 
had to advise a man as to a trade to take up, that 
electrical engineering was a “light occupation” and 
one which did not therefore call for any great physical 
exertion on the part of the person trained. If the 
man selected electrical training on his own initiative 
and conviction he was more likelv to be determined 
to successfully combat any difficulties likely to arise. 

Mr. Taylor gave a list of men in a great variety 
of trades, including blacksmiths, butchers, bakers, 
hotel porters, valets, gardeners, clerks, and so forth, 
who wished to “take up” electrical engineering. At 
first it might be thought that such pre-war occupations 
hardly made these men very promising for training 
in such an occupation as electrical engineering. where 
an enormous amount of detail had to be properly, mas- 
tered, and where the man. should be expected) tode- 
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velop into a thinker, as well as a manual worker. In 
many cases, however, the ability of the student to 
grasp and develop the information imparted to him 
has proved to be beyond all expectation. A valet, 
for example, after six months’ electrical training pro- 
duced results as good as anyone could possibly wish 
for. The man was well able to plot curves of experi- 
mental results and make ready calculations in alternat- 
ing-current work or similar subjects requiring clear, 
sustained mental effort. An exactly similar result was 
obtained with a man whose pre-war occupation was 
that of a farm laborer; many records of similar re- 
sults could readily be produced. Naturally, the nature 
and amount of the disablement was a factor in the 
case, but to nothing like the extent which might readily 
be supposed. A much more importanf factor was the 
care and method adopted in training. This training 
must be in every way systematic. Haphazard methods 
were utterly useless. 
but surely, progressive and carried on step by step. 
The utility and practical application of each section 
of the course of training should be made obvoius to 
the student, so that his sympathy might be aroused 
and sustained. Whilst the practical side of the man’s 
training must be a strong point, the theoretical side 
could not be neglected, if a type of worker better than 
in the past was to be produced. In the United King- 
dom approximately 24,000 men have been or are under 
training by the State, in various subjects. Approxi- 
mately 3550 of these have been or are being trained 
in various branches of engineering. In electrical engi- 
neering the number of men in training, or completed 
training, is about 882. Training is being carried out 
at 45 centers, these being polytechnics or technical 
. institutes and, in a few cases, the works of manufac- 
turing electrical engineers. The training centers are 
well distributed over the whole of Great Britain.” The 
disabled man does not necessarily become trained in 
his own home area, as it is frequently necessary to 
transfer him to some other locality where the par- 
ticular trade he requires is specially taught. In many 
cases he enters for his course within a few days of 
leaving the hospital. It is most desirable that waiting 
for training should not occur. Hospital treatment 
during training may be a matter of some seriousness 
from the instructor’s point of view, but in many cases 
it is found to be a matter of small consequence from 
the educational standpoint. 

Sometimes the mere training itself has had the 
beneficial effect of treatment, both health and mental 
condition being enormously improved. In many cases 
training has unexpectedly proved to be an excellent 
means of diminishing disablement. In cases of gun- 


shot wound in the hand, men have been quite unable. 


to grasp even a tool of fairly good size, but when they 
have been set to work amongst others not so disabled 
and left to follow instructions as well as ability would 


permit, they have gradually become quite well able ` 


to grasp small articles, such as a pipe of 5¢-in. diam- 
eter. Continued gentle exercise of affected limbs and 
. parts under the conditions prevailing at a training 
center gradually diminishes many a disablement. That 
this often unlooked for point is of immense value can 
easily be realized. 

In regard to the measure of disadvantage under 
which a disabled man stands electrically, Mr. Taylor 
instanced cases of men with an artificial leg or foot 
who showed no hesitation and very little loss of speed 
in climbing a ladder or in walking to the extent which 
a man in the electrical trade was commonly required 
to do. Also of one-armed men bending, cutting and 


ELECTRICAL REVIEW 


The syllabus must be slowly, ` 


949 


screwing conduit quite as well as any other man; and 
of a man with amputation of two fingers and thumb 
on the left hand, and thumb on the right hand, who 
holds tools quite comfortably and who is quite com- 
petent to make ordinary spliced joints in small cables 
and in a reasonable time. A man whose right arm 
was amputated at the shoulder made a very good free- 
hand drawing unaided and without using an artificial 
limb. 

The branches of the electrical industry in which 
training is being given at the various British centers 
are: Electrical fitting; installation; maintenance and 
repair work; substation and switchboard attendants; 
country houseplant attendants; armature winders; 
meter repairing; dynamo and motor construction; 
instrument making, testing and calibrating; switch 
and control gear manufacture; telegraphy and teleph- 
ony. Mr. Taylor’s experience was derived chiefly at 
the Croydon Training Center where specialization has 
been made in electrical installation, maintenance and 
repair work. About 62 men are now in attendance. 

The training provided is as follows: (a) A lecture 
course covering elementary electrical engineering, sup- 
plemented by experimental laboratory work and expe- 
rience in handling and running generators, motors and 
switchboard equipment; (b) a specialized course on 
installation, maintenance and repair work, practically 
all the men enrolled being suitable for and taking up 
work under this branch of the electrical industry. In 
order that instruction may be as complete as possible 
under section (b) a well-fitted workshop has been 
established adjacent to the main building, where every 
experience can be given to the men, in the manifold 
details with which installation work is so replete. Each 
man does 30 hours per week, the mornings being spent 
chiefly in lecture work, and the afternoons in labora- 
tory and workshop practice. In the last two months 
of the course workshop practice may. be extended to 
all day and every day instead of only five. This is a 
“hardening” process accustoming the man to the physi- 
cal exertion of long periods of standing at work. In 
the workshop each man is required to enter up, day by 
day, a note as to the work he has accomplished and 
the results obtained, for initialling by the instructor 
in charge. The men are as keen on this arrangement 
as are those responsible for their progress. 


FREAKISH BEHAVIOR OF COMPASSES 
DURING MILITARY ENGAGEMENT. 


Lynn Section, A. I. E. E., Hears Experiences of 105th 
Infantry Regiment in France. 


On May 28, Col. James M. Andrews lectured in 
General Electric Hall, West Lynn, Mass., on “Random 
Remarks, 1osth Infantry in France.” Arriving in 
France on May 30, 1918, in command of 3855 men, 
Colonel Andrews. found the Allies war-weary and 
pessimistic. For seven months his regiment was in 


the thick of the fray and when the armistice was 


signed but 287 men were left in fighting trim. 

In the experience of his regiment the greatest 
reliance had to be placed.on machine gun, grenade and 
bayonet. Twice in a dense fog when the compass was 
most needed the action of these instruments was 
erratic, and at the critical moment they were untrust- 
worthy. The speaker has been seeking an explanation 
of this unfortunate phenomenon so far without result. 
Whether caused by mechanical or physical disturb- 
ance, or by the magnetic effect of so much flying steel 
is yet a problem unsolved, 
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Motor Sizes and Power-Factor 
O` of the chief causes of low power-factor is 


that lightly-loaded induction motors are used, 

and that motors too big for the job are in- 
stalled. The desire on the part of the industrial plant 
management to “play safe” or have ample motor 
capacity for future needs is one reason for over-mo- 
torization. Other reasons may often be that the motor 
salesman is carried away by the optimism of the pros- 
pective motor purchaser ; he is influenced by the motor 
sizes most readily delivered. or the commissions 
on sales. 

Whatever the reason or reasons may be, the fact 
remains that in too many cases industrial plants are 
over-motored, and low power-factor results. Much 
can be done to improve matters by education, and it is 
the central stations that are best able and have most 
to gain by such education. A power-factor clause in 
the power rates, or even a rate based upon kilowatt- 
hours and connected load, would do still more to 
bring up the power-factor by more careful choice of 
motor size and by encouraging the use of the svn- 
chronous motor. 


Knowledge of Rate-Case Terms 


N the formal proceedings before public service 
I commissions it has come to be common practice to 

adopt a close approach to regular court procedure 
with the practices and privileges long accorded to the 
‘legal profession. Among these is the common custom 
among counsel to heckle the opposing Witnesses on 
cross-¢xamination and to take special delight when it 
can be shown that they do not know what they are 
talking about. Therefore, before passing through the 
ordeal of appearing in the witness chair it is well for 
the witness to be sure not only of the facts in his 
testimony but also of the language he employs. 

Rate cases have become common only in the last 
dozen years and there are a great many utility man- 
agers that have not famtharized themselves with the 
terms frequently used in their procedure, conseqnently 
if called on to testify they are likely to injure their 
cause by wrong usage of a term. The commonly 
accepted definitions of such terms are therefore worthy 
of study and for this reason the article by Mr. C. W. 
MeKay in this issue should prove of value. It is the 
second article of a series of twelve that Mr. McKay ts 
preparing, all of which are intended to help the utility 
manager or official who may be called on to take some 
part in the conduct of rate and valuation matters 
which he must do intelhgently if he does not want to 
injure rather than help his cause. 


Broadening the N. E. L.A. Organization 


MPORTANT changes in the administrative organ- 
I ization of the National Electric Light Association 
have been necessitated as announced on other 
pages of this issne. The need for these has arisen 
from the desire to broaden the influence and activities 
of the association at the same time that the remote- 
ness from New York headquarters of President R. H. 
Ballard’s residence and the serious illness of Secretary 
T. C. Martjn require a decentralization of former ex- 
ecutive responsibility. By the new administrative plan 
the four vice-presidents will be called on to relieve 
the president of many executive burdens and to direct 
the work of the four working divisions of the associa- 
tion. It is expected that the work of the geographical 
sections and the company sections will also be stimu- 
lated through this change of executive organization. 
In making these changes the National Electric 
Light Association is following the practice found 
necessary by. many large commercial and industrial 
organizations and corporations as well as by the ex- 
ecutive branches of our governments. The responsi- 
bilities centered in the president of a huge organiza- 
tion are too numerous and important to be shouldered 
by one individual unless he can devote himself ex- 
clusively to them. While decentralization has disad- 
vantages, it is a necessary part of modern administra- 
tion of large organizations. The work of the entire 
organization should be accelerated through its more 
intimate contact with one of the ranking executive 
officers. 


Revise Radio Installation Rules 

REAT progress was made during the war in the 
G development of radiotelegraphy and radiotel- 

ephony. Among the advances was the entire 
change in practice with regard to antennas or aerials. 
The elaborate and high tower or roof structures are 
no longer necessary and in fact, the antenna does not 
even have to be outdoors. Obviously, the rules for 
installation of the antenna may require quite radical 
revision. This matter has been called to attention in 
a letter presented before the recent meeting of the 
Western New England Section of the National Asso- 
ciation of Electrical Inspectors. (See page 947.) 

The letter shows forcibly the need for revision of 
the National Electrical Code rules relating to radio 
work.: This is but another illustration of the possi- 
bilities for more prompt and thorough consideration 
of proposed changes in the Code that can now be given 
through the new technical subcommittees of the Flec- 
trical Committee entrusted with keeping it up to 
date. 
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Reducing Turbogenerator Combusti- 
bility 
TTENTION has already been called in these 
A columns to the fact that turbogenerators may 
catch fire, and when once afire it may be difh- 
cult to quench the conflagration. In any case these 
fires mean a machine out of service and a probably 
heavy expense. 

While it has been recognized that turbogenerator 
hres have been occurring, the impression is abroad 
that these fires are few and far between. Turbogen- 
erator operators have felt, therefore, that they are 
only indirectly interested, because the possibility that 
their machines might catch fire and be damaged or 
destroyed seemed rather remote. But in view of 
facts as they are such a feeling of security hardly ap- 
pears warranted. In the last three to three and one- 
half years, thirty companies reporting show that 
eighty-one internal turbogenerator fires have occurred. 
As these reports are not necessarily complete it can 
be realized that the subject of fires in turbogenerators 
is a matter of importance to the central-station indus- 
trv, the more so as the individual capacity of these 
machines increases, and greater dependence is placed 
upon individual units. 

In considering the possibilities and probabilities of 
internal fires in turbogenerators, it might appear need- 
less to state such a truism as that prevention is better 
than cure, since it is so obvious that it is better to pre- 
vent a fire occurring than to put it out quickly once 
it has occurred. As fires may start from any one of 
a number of reasons, preventing fires becomes a mat- 
ter involving many factors. Ilowever, certain funda- 
mentals, if borne in mind and acted upon, will tend 
to prevent fires, and limit their extensiveness and 
destructiveness. A generator passes its own weight 
of air in an hour, hence it is not difficult to understand 
that if only a small amount of dust and oil is carried 
over and deposited upon a machine, the quantity 
assumes the aspect of a fire hazard in course of time. 
Lint from station wipers and similar materials offer 
food for combustion caused by ares and sparks as 
they accumulate in course of time. 

Keeping the in-going air clean, and preventing 
extraneous materials from finding lodgment in and 
around the generator windings, appear to be two of 
the first precautionary measures toward preventing 
and reducing internal turbogenerator fires. Fire-fight- 
ing methods dealing with the effect and not the cause 
can come later. Air-conditioning apparatus is deserv- 
ing of careful consideration as a method of reducing 
the possibility of fires, even in localities where the air 
is considered as clean. And it is surprising how much 
foreign matter is carried even in so-called clean air. 
That air conditioning increases generator capacity 
and tends to longevity by reducing operating tempera- 
tures are other tangible reasons that should carry part 
of the investment charges of the apparatus neces- 
sarily involved. 


ELECTRICAL REVIEW 


951 


Starving Out the Unreliable Con- _ 
tractor 


tSPITE the numerous attempts which have 
D been made to eliminate the so-called “curb- 

stoner” or unreliable electrical contractor by 
the legitimate contractors and the industry as a whole, 
he is still with us and apparently as strong as ever. 
True. in those localities which have adopted rigid 
license laws for electrical contractors his activities 
have been limited to a great extent, but even in these 
places he is still a problem. 

One of the principal reasons for the ineffectiveness 
of the license laws in this respect is that such people 
(they cannot be called contractors) do not want in- 
spection and naturally pay no attention to the license 
rules, limiting their activities in such a way that they 
are not easily caught. But their work under such 
conditions is even more treacherous than when it is 
unlimited. Of course, they do not attempt complete 
installation; if they do they bring ruin upon them- 
selves in a very short time. They are content to sur- 
vive upon the changes or additions to existing installa- 
tions where their inferior work cannot be easily de- 
tected. Work of this nature not only is hazardous in 
itsehf but jeopardizes the original work, and very often 
the reliable contractor is blamed for an installation 
which was ruined by the curbstoner. 

Frequent reinspection is usually considered the 
best means of remedying this condition, but even this 
has its drawbacks. To be really effective it must be 
very frequent and therefore expensive and, in addi- 
tion, tends to create a doubt in the mind of the con- 
sumer as to the safety of the entire electrical installa- 
tion, especially when he is put to the expense of 
changing the work done by the curbstoner. 

A more effective method and one which should 
prove more profitable to the legitimate contractor is 
to starve out the curbstoner by reducing his oppor- 
tunities. As has been stated, his activities are now 
confined principally to installing, in his well-known 
hazardous and unapproved fashion, additions and 
changes to existing installations. His greatest oppor- 
tunity along these lines is the installation of outlets 
to permit the use of the various electrical appliances. 
Without such work he could not exist except in a 


very small way and eventually could be eliminated. 


For this reason every installation which does not con- 
tain an adequate number of such outlets may be con- 
sidered as adding to the curbstoner’s opportunities. 

It follows, therefore, that a real effort on the part 
of all contractors to have these outlets included in the 
original installation will do a great deal towards elim- 
inating this undesirable element. And the time to 
start this effort is now, when building activities are 
rapidly increasing. Numerous outlet campaigns re- 
cently conducted have greatly reduced the opportuni- 
ties along these lines in the older installations and if 
the present and future_work is made adequate when 
put in the curbstoner will(ceéase(to be a problem. 
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Supremi Court Upholds -Federal Con- 
trol of Utility War Rates 


OMPLETE control by the Federal Government 
C over all railroad, telephone and telegraph rates, 
interstate and intrastate, under the war powers 
conferred by Congress, was upheld by the United 
States Supreme Court in its decision rendered on 
June 2. The decision maintaining the right of the 
Railroad Administration to establish freight rates was 
unanimous, whereas the decision maintaining the 
validity of the increased wire rates was not unanimous. 
The Court reversed the decrees of the Supreme 
Court of North Dakota enjoining the Northern Pacific 
Railroad from enforcing an order of the Railroad 
Administration increasing rates in that state, and set 
aside lower court decrees which held that, under Sec- 
tion 15 of the Railroad Control act, pre-existing intra- 
state rates remained in effect as lawful police regu- 
lations. 

In the: wire decision, the Court sustained the in- 
creased telephone and telegraph rates established by 
Postmaster-General Burleson on Jan. 21. The Court 
set aside the South Dakota Supreme Court decrees 
enjoining telephone companies from increasing intra- 
state toll rates in compliance with the order of the 
Postmaster-General. It also dissolved Federal Court 
decrees permanently restraining the Postmaster-Gen- 
eral from charging increased telegraph rates ín Illinois. 
The decision affirms decrees in Massachusetts dismiss- 
ing the State Public Service injunction, and dismisses 
original proceedings brought by the Attorney-General 
of Kansas. 

It should be noted that this decision, while of 
great importance in confirming the Federal Govern- 
ment’s power as paramount to that of the individual 
states in time of war, does not by any means give the 
Federal authorities such power in time of peace. The 
fear felt in some quarters that the normal rate-making 
power of the state public utility commissions is af- 
fected by the decision is therefore entirely groundless 
and these commissions will continue to have full juris- 
diction over intrastate utility rates except in time of 
war, when the Federal Government may find it neces- 
sary to intervene. 


Radio Communication for Power 


Transmission Lines 

OW that the restrictions of war are removea 
N against the civilian operation of wireless ap- 

paratus, companies operating long-distance 
transmission lines might seriously take under advise- 
ment the use of radio communication instead of that 
over wires. A number of companies before the war 
were using wireless equipment for communication 
between widely separated stations. These had, of 
course, to be abandoned during the time the Navy 
had control of all wireless throughout the country, 
but now that such restrictions have been removed. 
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wireless will undoubtedly come again and upon an 
even larger scale. | 

There are two main objections that may be ad- 
vanced against the use of wireless for communicating 
between stations separated by considerable distances. 
One of these is the relatively high cost of the ap- 
paratus; the other is that difficulty may be encoun- 
tered on account of extraneous influences, namely 
confusion from other signals. The matter of cost 
tends to cancel out as the distance intervening between 
the sources of communication becomes greater, for 
the reason that the greater the distance the greater 
the saving in cost of crossarms, insulators and tele- 
phone wires and sometimes duplicate pole lines with . 
specially wide right of way chargeable to the use of 
wireless. As to confusion from simultaneous trans- 
mission of messages through space between other 
sources this can be quite well taken care of. 

Probably the chief advantage of wireless in long- 
distance transmission work is that communication can 
be carried on without interference from the transmis- 
sion line. The time when communication is required 
most is usually durmg thunder storms and when the 
transmission line is in trouble; and it is at such times 
that the telephone line usually goes out of service, 
because of “static,” a broken circuit or similar cause 
of trouble. Wireless overcomes this trouble, and 
herein lies its great advantage. 

With the great advances made during the war in 
both wireless telegraphy and telephony and the per- 
fection of apparatus for recording messages—a very 
real safety feature in the operating of electrical sys- 
tem over long distances during times of tenseness— 
we may look forward to wireless commercial applica- 


tions gaining headway. 


Steady Progress of Commission 
Regulation z 
VERY state in the Union, except Delaware, now 

E has a state commission exercising some degree 

of control! over public utility- companies and 

such regulatory bodies have also been established in 
the District of Columbia, Hawaii and the Philippine 
Islands, according to a canvass of the states made by 
the Illinois Committee on Public Utility Information. 
No commission has ever been abandoned and none 
has suffered any withdrawal of the fundamental pow- 
ers or jurisdiction it originally was given. On the 
contrary, the jurisdiction of most of the state com- 
missions has been greatly extended within the past 
decade. 

These facts attest to the success and nation-wide 
satisfaction that have been given by commission regu- 
lation of public utilities. They should serve as effec- 
tive arguments for putting at rest attempts to restrict 
the jurisdiction of these commissions or to return part 
of their control to the fortunes of city governments 
to become a plaything for politicians seeking conveni- 
ent election issues. 
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Changes in Administrative Organization of N. E. L. A.— 
Manufacturers of Material-Handling Devices to Convene 


PLANS FOR ANNUAL CONVENTION 
A. L E. E. 


OF 


Institute Policies to Receive More Attention than Tech- 
nical Topics at Thirty-fifth Annual Convention. 


The thirty-hfth annual convention of the Ameri- 
can Institute of Electrical Engineers will be held at 
the Lake Placid Club, Essex County, N. Y., June 
24-27. The technical program has been somewhat 
curtailed in order to leave ample time for the con- 
sideration and discussion of Institute policies at con- 
ferences under the auspices of the Committee on 
Development. Numerous modifications of the Insti- 
tute's activities are being suggested which demand the 
attention and study of the entire membership. 

The selection of the Lake Placid Club as the con- 
vention meeting place is a happy one as it insures un- 
surpassed opportunities for recreation and entertain- 
ment. Situated in the heart of the Adirondacks, the 
natural attractions of this region make it an ideal 
place for all kinds of outdoor life, and in addition, 
the excellent equipment of the club provides oppor- 
tunities for practically all kinds of indoor and outdoor 
sports and games. 

The convention will be opened Tuesday morning 
by the presentation of the annual presidential address 
by President C. A. Adams, followed by the introduc- 
tion of President-elect Calvert Townley. The re- 
mainder of the session will be devoted to the presenta- 
tion of three papers under the auspices of the Pro- 
tective Devices Committee. Tuesday evening will be 
devoted to an informal reception and dance. 

On Wednesday morning a session will be held at 
which the annual reports of the technical committees 
wiil be presented and discussed. These reports cover 
the activities of the various committees for the pasi 
year and the advances in the state of the art in their 
respective fields. At luncheon on Wednesday there 
will be a conference of the Committee on Develop- 
ment, section delegates and Institute officers. 

Thursday morning’s session will consist of an open 
conference under the auspices of the Committee on 
Development including section delegates and Institute 
officers, to which all members of the Institute are 
invited. 

On Friday morning there will be a technical ses- 
sion under the auspices of the Transmission and Dis- 
tribution Committee at which four papers will be 
presented. 

It will be noted that no specific program has been 
scheduled for the afternoons and two evenings during 
the convention. It is believed that the conferences on 
Institute policies under the auspices of the Develop- 
ment Committee will occupy some of the unassigned 
periods and the Convention Committee this year. 
taking advantage of the special facilities of the Lake 
Placid Club, is arranging an unusually complete 
schedule of contests. games and other entertainments 
which wilt occupy all of the spare time available. A 


, reports. 


schedule of entertainment features will be announced 
at the convention. 
The program of technical papers is as follows: 


TUESDAY MORNING, JUNE 24. 


President’s Address, by Comfort A. Adams. 

‘Present-Day Practice of Transmission and Tie- 
Line Relay Protection,” by H. R. Woodrow, D. W. 
Roper, O. C. Traver and P. MacGahan. 

“Grounding the Neutral of Generating and Trans- 
mission Systems,” by H. R. Woodrow. 

“Grounded Neutral,” by Wm. E. Richards. 


WEDNESDAY MORNING, JUNE 25. 
Reports of Technical Committees. 


FriIpAY MORNING, JUNE 27. 


“High-Tension Single-Conductor Cables for Poly- 
phase Systems,” by W. F. Clark and G. B. Shanklin. 

“Electrostatic Field in Electric Power Cables,” by 
R. W. Atkinson. 

“Commercial Problems of 220-Kv. Power Trans- 
mission,” by A. E. Silver. 

“The Effect of Transient Voltages on Dielec- 
trics—Il,” by F. W. Peek, Jr. 

Accommodations at the Lake Placid Club should 
be reserved as early as possible by writing or tele- 
graphing directly to the club. There is a telegraph 
and post office at the club and all communications 
should be addressed to Lake Placid Club, Essex Co.. 
N. Y. All members intending to make the trip to the 
convention by automobile are requested to notify 
W. L. Merrill, of the Convention Committee, care of 
General Electric Co., Schenectady, N. Y., as far in 
advance as possible. A six-page leaflet on the de- 
tailed convention arrangements, together with train 
schedules and automobile road map may be obtained 
from F. L. Hutchinson, secretary, A. I. E. E., 33 
West 39th street, New York City. 


EXECUTIVE COMMITTEE, POWER ECONO- 
MY CONFERENCE, HOLDS IMPORTANT 
, MEETING. 


Co-operation with Bureau of Mines and Committee’s 
Progress Salient Features. 


On June 3, the Executive Committee, Interna- 
tional Power Economy Conference, held a half-day 
session in Chicago, C. A. Tupper in the chair. At this 
meeting some of the more importance business dealt 
with included the report of the Cemmittee to Co- 
operate. with the Bureau of Mines, the reading of a 
paper by David Moffett Meyers, until lately advisory 
engineer, United States Fuel Administration, on 
“Peace-Time Conservation of Coal as a Permanent 
Measure,” and presentation of various committee 
A far-reaching plan was evolved for carry- 
ing on the important work of fuel conservation, and 
a tentative program, outlining the work of the various 
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committees was drawn up. A large number of com- 
munications from manufacturers backing up the good 
work of the International Power Economy Confer- 
ence were read. 

The report of the Committee on Co-operation 
with the Bureau of Mines, read by F. A. Moreland, 
presented correspondence with a number of eminent 
fuel and consulting engineers and submitted for dis- 
cussion before the Executive Committee the plan pro- 
posed by David Moffett Meyers. This proposed plan 
aims for the permanent continuance of fuel conserva- 
tion under peace conditions. Action upon the plan 
would result in a saving of about 50,000,000 tons of 
coal annually, representing one-quarter of the interest 
on the nation’s war debt with coal at $5 per ton. In 
brief, it is recommended that the work of the late 
Fuel Administration be carried on by the Bureau of 
Mines, that state conservation engineers be appointed 
for each state so as'to maintain close contact with 
consumers of coal and act as distributing centers for 
the clearing house at Washington. i 

One of the first requirements is that educational 
and publicity methods be continued, otherwise -the 
good work and interest aroused among the people will 
lose its impetus and never again attain the momentum 
reached because of the war and the good work done 
by the Fuel Administration. A committee of engi- 
neers and other citizens should be appointed by the 
Department of the Interior to assist in keeping the 
Bureau of Mines in close touch with problems and 
developments of the country, their recommendations 
being purely advisory. Such an advisory committee 
should include representatives of the four national 
engineering societies, labor organizations and mem- 
bers of the Federal Chamber of Commerce and others. 
The Committee of Consulting Engineers on Fuel Con- 
servation and Publicity is suggested as a nucleus of 
the new advisory committee. 

Correct power plant design for better fuel economy 
should be made compulsory, the encouragement of 
new developments leading to fuel conservation in 
power generation and the encouragement of low- 
temperature distillation of coal and the recovery 
of the valuable by-products are other recommenda- 
tions advanced. l 

All of Mr. Meyer's recommendations were unani- 
motsly endorsed by the Executive Committee, Inter- 
national Power Economy Conference, and it passed a 
resolution promising to offer every means at its dis- 
posal to render such assistance to the Bureau of Mines 
or other governmental body toward obtaining the 
necessary funds and legislation for the conservation 
of fuel and improving power plant economy. 

It was also decided to issue a bulletin fully cover- 
ing these points and outlining the workeof the Con- 
ference to date. This bulletin will be distributed in 
the near future. 


CRYSTALS FOR SOUND AMPLIFICATION 
l DEMONSTRATED. 


New York Electrical Society Holds 374th Meeting— 
Developments in Electrical Communication Discussed. 


The New York Electrical Society held its 374th 
meeting on May 26. This meeting, which was the tast 
of the season, was one of the most interesting that the 
society has held. The program consisted of two lec- 
tures, one by-A. M. Nicholson, research engineer for 
the Western Electric Co., and one by Major E. B. 
Craft. assistant chief engineer of the same company. 
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Mr. Nicholson, who spoke on “Speaking Crystals,” 
described a method of substituting pure crystals for 
dry ccll batteries in telephone circuits as a means of 
transmitting and amplifying sound. He illustrated his 
lecture by making actual demonstrations of the trans- 
mission of sound through 160 telephone receivers 
scattered through the audience. The property of 
crystals that permits them to be used as energizers of 
circuits is that by virtue of which any distortion of a 
crystal generates electricity along the edges or that the 
supply of electricity to the crystal causes it to distort. 
The polarity of the edges of a distorted crystal alter- 
nates plus and minus about the crystal. The change 
generated by a single distortion is dissipated very 
quickly, a fact that renders the effect of slow distor- 
tions of little value. To obtain the largest electrical 
effect by distortion, the latter should be of an alter- 
nating character of high frequency. This condition is 
obtained by alternate tension and compression or by 
twisting in opposite senses. Distortions of the most 
satisfactory kind for the generation of large voltages 
are obtained by subjecting the crystal to the vibrations 


of sound caused by the voice or to the vibrations of a 


sounding board on a piano or of a needle on a 
phonograph. 

Mr. Nicholson treated the audience to several mu- 
sical selections from a piano and a phonograph sta- 
tioned in distant rooms. By wrapping tightly a piece 
of paper about a crystal of rochelle salts in a small 
vise so that the paper would act as a sounding board 
and suspending the crystal in the room, Mr. Nicholson 
transmitted the voice of a person speaking in a tele- 
phone receiver in a distant room. 

The principle of generating electric charges in 
crystals is not new but it has never been applied to 
commercial uses. It was known 2000 years ago, was 
rediscovered by East Indian jewelers two centries age 
and was investigated by Curie 30 years ago. Mr. 
Nicholson has been studying the phenomenon within 
the last two years. 

Major Craft, speaking about war developments in 
electrical communication on land and sea and in the 
air, made a brief summary of work done by American 
engineers in providing means of communication for 
the Allied forces. In spite of the fact that war was 
impending previous to 1917, the signal equipment of 
the War and Navy departments was not improved in 
anticipation of hostilities. General Squier had, how- 
ever, built up a reserve signal organization. The or- 
ganization of the Bell Telephone System was drawn 
from largely for a personnel after war was declared 
and manufacturers of telephone equipment were set 
at work perfecting wireless equipment. At the end of 
six weeks after the problem involved in talking be- 
tween planes in the air was undertaken. it was solved 
so that airplanes could communicate with each other 
as well as with a ground station. By the time the 
armistice was signed, all airplanes were equipped with 
wireless equipment. Equipment for more than 400 
central telephone exchanges capable of accommo- 
dating 30,000 telephone lines was shipped overseas, 
and a telegraphic sending arrangement was devised 
whereby, by operating a typewriter, eight simulta- 
neous messages could be sent over one wire by an 
operator at a typewriter. One telegraph station 
equipped with the new typewriter apparatus sent 
40,COO messages in one day. 

The development in telephonic and telegraphic 
equipment effected during the war would have occu- 
pied probably from 10 to 15 years during ordinary 
peace times. 
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ALIEN PROPERTY CUSTODIAN PROTECT- 
ING AMERICAN INDUSTRIES. 


Taking Over of German Dye and Other Chemical Pat- 
ents—Plans of the Chemical Foundation. 


At a meeting of the Pittsburgh Section of the 
American Electrochemical Society, held in the audi- 
torium of the Bureau of Mines Building, Pittsburgh, 
May 28, Joseph H. Choate, Jr., of New York, told 
some interesting facts not heretofore made public re- 
garding the work that the Alien Property Custodian is 
doing for the protection of American industries. 

Mr.-Choate, who is a son of the former ambassa- 
dor to Great Britain, Joseph H. Choate, Sr., is gen- 
eral counsel of the Chemical Foundation, which has 
acquired all of the patents taken from the Germans in 
this country by the Alien Property Custodian. During 
the period of the war Mr. Choate was associated with 
Alien Property Custodian A. Mitchell Palmer, now 
Attorney-General of the United States, and in this 


position had an unusual opportunity to become ac-. 


quainted with the ramifications of German influence 
in this country. : 

At the start, Mr. Choate said nothing could have 
_ been more unwarlike than the office of the Alien Prop- 
erty Custodian, who incidentally was a Quaker, but 
this soon changed as the bureau began to function. 
The first step taken was the organization of a Bureau 
of Investigation, which had no power, however. could 
subpoena no witnesses or compel their testimony. So 
it went ahead largely by means of bluff in many in- 
stances but got the “dope” anyhow. “It appeared,” 
said Mr. Choate, “as if all the German property, 
chemically speaking, had suddenly been sublimated.” 

Soon after beginning work it was realized that all 
interests could center on the dye industry, which was 
soon discovered to be the most important one in the 
country because so many other industries were de- 


pendent on it; the value of its products amounted to | 


more than $3,000,000,000 a year. Before the war. 
ġo% of our chemical products were brought over 
from Germany. The textile industry was struck a 
staggering blow from which it could hardly have re- 
covered if it had to meet open or disguised German 
competition. 

An evidence of the effect absence of German im- 
ports was having on the American textile industry. 
and that this was common knowledge by the Germa. 
Government, was revealed by the speaker when he 
read a copy of a telegram secured by the Alien Prop- 
erty Custodian, sent by Von Bernstoff, former am- 
bassador, to the Germam Government, as early as 1915. 
urging that dye shipments be stopped as it would 
practically demoralize the textile business in the 
United States and throw over 4,000,000 men out of 
emplovment. 

Not only was the dye industry of greatest eco- 
nomic importance, but it also was of vital military 
importance as well. The entire German gas warfare 
was operated from its various dye works, and every 
chemical factory was regarded by the Germans as ar. 
arsenal, and these factories enabled Germany to keep 
up its terrific warfare of poisonous deadly gases. 

What chance,’ said Mr. Choate, has a nation with- 
out a dye industry? If Germany is allowed to domi- 
nate this field again, as she did before the war, as 
soon as she recovers from her present economic de- 
pression she will immediately begin to try and gain 
world power as she did before. 

Not only was Germany turning out large quanti- 
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ties of dye products for military purposes, but the dye 
industry was also marketing some 30,000 or 40,000 
by-products which it was furnishing to other indus- 
tries. Many of these were sent out under guise of 
medicinal cures. 

The German dye industry was similar to a tre- 
mendously big trust, possessing cheap labor, cheap 
raw material, cheap chemists, and backed by a govern- 
ment that had absolutely no conscience, and pursue: 
methods of price cutting that were as ruthless as 
were its military methods. Price-cutting way below 
the actual cost of production in order to squelch anv 
American chemical industry was frequently resorted 
to by unscrupulous German officials. This monopoly 
represented a capital of $100,000,000; shares were sola 
at $400 apiece, and it had nearly one half a billion 
dollars of assets. It started and continued the most 
remarkable campaign of bribery and espionage that 
can be conceived. | 

As soon as some of these facts were discovered. 
the Alien Property Custodian, who determined that 
we must have a dye industry at any cost, started in 
to investigate reported German ownership of firms. 
At the beginning, he was not allowed to seize the 
patents, but it was soon realized that this was abso- 
lutely essential, and the necessary authority was se- 
cured from Congress. Over 4000 German patents 
were seized and are now being held as explained in the 
following. . , 

It was decided that the best way to hold these 
patents, derive benefit from them and at the same 
time prevent them from getting into hands of the 
Germans again was to organize a separate concern. 
Accordingly the Chemical Foundation was organized 
as a private corporation, with a capital of $500,000, 
headed by such prominent men as Otto Bannard, of 
the New York Trust Co., and Cleveland H. Dodge. 
of the Phelps-Dodge Co. It was very essential that 
the affairs of the concern, which will own and defend 
the patents, be administered by men whose American- 
ism is unquestioned and who are familiar with Ger- 
man men and methods. The surplus arising from the 
operation of the Foundation will be used for research 
work, and a laboratory will be built for this purpose. 
Many universities and textile firms have already ex- 
pressed their interest in the Foundation and offered 
it their support. 

In closing, Mr. Choate said the Germans are 
desperate, with starvation and ruin facing them, the 
prospect of losing over $400,000,000, and they wili 
make every effort, unscrupulous or otherwise, to re- 
gain the monopoly of the dye industry. They be- 
lieve they can make dyes at just one half our costs. 
and no tariff, not even a 100% tariff, would deter 
them from their efforts. 

The only solution, he felt, would be a plan similar 


to that used in England, France and Japan, which 


have a commission composed of dye manufacturers, 
textile manufacturers and neutral government repre 
sentatives, whose approval must be secured before 
any imports are allowed. Such a plan was advocated 
in a telegram recently sent by 75 American manufac- 
turers to President Wilson at Paris, and it is urgent]: 
hoped that such a plan will be put into effect in the 
near future. 

Such a plan is absolutely essential if the chemical 
industry is to be saved, and if such a scheme is 
effected the speaker testified he felt that the work o° 
the Alien Property Custodian would be crowned witi 
success and German menace to peace and happiness 
would have ceased; to exist. 
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MILWAUKEE ELECTRICAL MEN ORGAN- 
IZE NEW ASSOCIATION. 


Jovian and Electrical Leagues Combined in Electrical 
Association of Milwaukee—Officers Elected. 


The Milwaukee Chapter of the Jovian League re- 
cently combined its membership with that of Milwau- 
kee Electrical League to form a new electrical Board 
of Trade to be known as the Electrical Association 
of Milwaukee. The new association was formed by 
a joint committee of the two previous organizations 
which it automatically disbands. Every branch of the 
industry will be represented in the new association 
and any resident of Milwaukee actively associated 
‘with the industry is eligible for membership. 

The following officers have been elected to con- 
duct the affairs of the association during the coming 
year: W. J. Aitken, president; F. W. Ziekursch, vice- 
president; A. L. Pond, treasurer; G. G. Post, secre- 
tary. The following directors, representing the six 
constituent sections, have been chosen: H. A. Brauns, 
director from the contractors’ section; Phil. Polachek, 
from the dealers’ section; F. W. Greunsel, from the 
jobbers’ section; F. W. Ziekursch, from the manufac- 
turers’ section; G. G. Post, from the public utilities’ 
section, and A. J. Sweet, from the sales and engi- 
neers’ section. 

The objects of the association as stated in the con- 
stitution are as follows: 

Section 1.—The objects of this association are to 
promote social and commercial goodtellowship 
amongst its members, to further the interests of the 
electrical industry both locally and nationally, and to 
serve in the civic advancement of the community. 

Section 2.—It shall also be the object of this asso- 
ciation to promote the organization of a national body 
representative of the entire electrical industry in the 
nation and having objects corresponding to those of 


this association but of nation-wide or international | 


scope, and it shall be the purpose of this association 
to represent such national body locally. 

The following chairmen of committees have also 
been appointed: A. L. Pond, treasurer, chairman of 
Membership Retention Committee; G. G. Post, secre- 
tary, chairman of New Membership Committee; Phil. 
Polachek, chairman of committee to co-operate with 
the Contractors’ and Dealers’ Association to further 
the interests of the convention of that association to 
be held in Milwaukee in July; A. J. Sweet, chairman 
of committee to draft a code of proceedings. 


HANDLING MACHINERY MANUFACTUR- 
ERS.TO HOLD COALITION MEETING. 


All Manufacturers of This Equipment Invited to New 
York Meeting. 


All manufacturers of mechanical handling ma- 
chinery, equipment and accessories are invited to at- 
tend the coalition meeting of the Material Handling 
Machinery Manufacturers’ Association, 35 West 39th 
Street, New York City, which will be held at the 
Hotel Astor on June 11. This includes all manufac- 
turers of cranes, winches and hoists ; elevators; grav- 
ity and power conveying machinery and apparatus; 
industrial truck, tractors and trailers; bulk handling 
machinery ; and all makers of equipment and accesso- 
ries such as storage batteries, bearings, ropes for 
hoists, buckets, electric controllers and apparatus, etc 

Among the speakers for the meeting are James H. 
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Collins, special writer of business articles, and Francis 
Holley, director of the Bureau of Commercial Econo- 
mics. A general “forum” discussion will be conducted 
in the afternoon. The discussion will take up the 
subjects of ways and means for promoting a more 
general knowledge of the great economies which may 
be effected through the use of mechanical handling 
equipment, the tremendous value of human beings ir 
conserving physical energy through the use of mechan- 
ical handling, the bearing which modern machinery 
has on the subject of foreign trade, etc. 


EXECUTIVE WORK OF THE NATIONAT 
DECENTRALIZEYN 
President Ballard to Devote Himself to More Genem 


on the Four Vice-Presidents, Each of Wher 
for Broadening tn 


President R. H. Ballard of the National Electric 
Light Association went to New York City at the 
close of the Atlantic City convention to discuss mat- 
ters affecting the activities of the Association dur- 
ing the coming year. Meetings of the Executive 
Committee and a number of conferences were hela 
at association headquarters with different men inter- 
ested in the welfare of the industry and much 
progress was made in the settlement of various 
questions of association policy. 

One of the most important matters which was 
finally arranged is a new plan for the active partici- 
pation of the four vice-presidents in the real work 
of the association. Such a plan is especially desir- 
able because of Mr. Ballard’s residence on the 
Pacific Coast. However, it serves also the good 
object of decentralizing the burden of responsibility 
formerly resting upon the president and bringing 
the vice-presidents into close contact with certair 
phases of the association work. 

The plan approved is as follows: 

President Ballard will devote himself specially 
to matters of a general executive character. | 

Martin J. Insull, of Chicago, first vice-president. 
will be executive vice-president. He will be pres- 
ent to preside over all meetings of the Executive 
Committe in case of the necssary absence of the 
president. 

M. R. Bump, of New York City, second vice- 
president, will supervise the work of the Technica: 
and Hydroelectric Section. Mr. Bump will also 
specialize on the preparation of plans for organ- 
izing the entire country into geographic districts 
and sections. 

Frank W. Smith, of New York City, third vice- 
president, will supervise the Accounting Section in 
the same way that is outlined for Mr. Bump with 


For the evening meeting, a mass gathering 15 
planned, to which will be invited the members of the 
Merchants’ Association, Chamber of Commerce of 
New York, the Traffic Club, the Railway Club, city 
officials of New York, and the members of the New 
York and New Jersey Port and Harbor Commission. 
At this evening mass meeting addresses will be made 
by Hon. Theodore Burton, former United States sen- 
ator and now director of the Merchants’ National 
Bank; and by Murray Hulbert. Commissioner of 
Docks, New York. 
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The committee having the meeting plans in charge 
are W. J. L. Banham, chairman of the Otis Elevator 
Co.; Frederick Stadelman, of Wellman, Seaver, Mor- 
gan Co., and E. Logan Hill, of Hey) & Patterson. 
They feel that the value of the program is so vital at 
this time to the mechanical handling industry that this 
will be an epochal meeting and justify a quarterly 
program of the future. Calvin Tompkins, formerls 
dock commissioner of New York, president of the 
Association, will preside. The manager of the Asso- 
ciation, Zenas W. Carter, states the meeting is not to 
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WORK OF ORDNANCE DEPARTMENT 
EXPLAINED BY MAJOR GRAY. 


At the meeting of the Electric Club of Chicago 


held on May 29, Ainslie A. Gray, formerly managing 


editor of the ELecTricaAL Review and during the war 
major in the Ordnance Department, United States 
Army, gave an inspiring illustrated talk on the work 
of that department. He explained how the personne! 
of this branch was less than roco officers and men at 
the time we were drawn into the war and only a few 


_ arsenals were then turning out ordnance supplies, 


whereas at the time the armistice was signed there 
were over 8000 American factories with over 1,400,000 


1 ELECTRIC LIGHT ASSOCIATION TO BE 
AND INTENSIFIED. 


j Executive Matters—More Responsibility to Be Put 
Will Direct Executive or Section Work—Plans — 
| Activities of Association. 


workers engaged in ordnance production. The pro- 
digious scale on which this work was carried on was 
described with the aid of many astounding data in- 
volving figures of such gigantic magnitude that few 
people could grasp their significance. Major Gray 


the Technical and Hydroelectric Section. Mr. 
Smith will also supervise the work at association 
headquarters. 

W. H. Johnson, of Philadelphia, fourth vice- 
president, will supervise the activities of the Com- 
mercial Section and the Electric Vehicle Section, 
following the same method as the other vice-presi- 
dents with respect to the other sections. Mr. John- 
son will also specialize on the enlargement and 
development of the company sections. 

The arrangement by which the work of the sec- 
tions is assigned directly to the various vice-presi- 
dents does not, of course, preclude a chairman of a 
section from taking up directly any matter with the 
president, if he so desires. 

Another matter which was under discussion 
during the visit of Mr. Ballard in New York City 
is the possibility of two or more general executive 
conferences of the company members at appropriate 
times during the year. The object will be to dis- 
cuss some of the questions affecting the entire in- 
dustry. It is suggested that possibly one of these 
conferences might be in New York City and it is 
also suggested another be in Chicago. 

Mr. Ballard spent two weeks in the East after 
the convention, visiting several large cities before 
going back to Los Angeles. He plans to return to 
New York in September for a stay of considerabl< 
length. He will return again in December or Jan 
uary. In order to complete plans for the 1920 
convention he will come east again in April of thai 
year. With these visits and the new plan of organ- 
ization of the vice-presidents, supplemented by cor- 
respondence, Mr. Ballard expects the association 
work to go ahead on the broader and more active 
lines which ar eoutlined for the coming administra- 
tive vear. 


be confined at all to members of the Association but 
that the invitation is to all interested to attend and 
take part in the discussion, as the problem involved 
is nationally remedial and needs the co-operative ideas 
of all manufacturers in the industry. 

The advertising managers of the companies manu- 
facturing these products are also invited to hold a pre- 
liminary conference at the Hotel Astor in the evening 
of June 10, beginning at 8 o’clock, at which time it 1s 
planned to form an Advertising Council of the Mate- 
rial Handling Machinery Manufacturers. 


showed illustrations of the principal types of arms, 
guns and heavy-ordnance and gave a graphic picture 
of what the intensified production thereof meant in 
shortening the war. Characteristic of American 
ordnance production was the construction to permit of 
quantity production and perfection of design and 
Inspection to make the material of maximum destruc- 
tion to the enemy and of minimum hazard to our 
own men. 


ELECTRIC MAKES RECORD NEW YORK- 
ATLANTIC-CITY TRIP. 


Making the 124.6-mile trip in 5 hr. 39 min., an elec- 
tric passenger car manufactured by the Baker R. & L. 
Corp., of Cleveland, Ohio., bettered by 18 min. the 
electric vehicle record between New York and Atlan- 
tic City. The old record, made by a car of the same 
type was 5 hr. 57 min., and had stood since 1917. 

The trip was made under the auspices of the New 
York Electric Vehicle Association and in conjunction 
with the annual convention of the National Electric 
Light Association which was being held at the resort 
at the time. Herbert Mould was the official observer, 
while DePeyster Stagg drove the car. ey 

The speedometer reading showed an actual mile- 
age of 124.6 miles. The current consumption aver- 
aged 2.6 amp. hr. per mile and the speed averaged 
2214 miles per hr. The trip was made by way. of 
Staten Island and Lakewood, with a stop at the latter 
place at lunch time for a battery boost. 


NEW OFFICERS OF NEW YORK ELEC- 
TRICAL SOCIETY. 


At the annual meeting of the New York Electrical 
Society held in the Engineering Societies Building, 
New York City, on June 5, the election of officers for 
the ensuing year resulted in the choice of the follow 
ing: President, Edwin B. Katte; vice-presidents, C. D. 
Gray, L. G. Nilson, John S. Timmons; secretary, 
George H. Guy; treasurer, Thomas F. Honahan. The 
last two gentlemen were re-elected. 


AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS TO MEET. 


The semi-annual meeting of the American Society 
of Heating and Ventilating Engineers will be held on 
June 10, 11 and 12 at Pittsburgh, Pa. The meetings 
will be held concurrently with the convention of the 
National District Heating Associatton. 
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Commercial Practice 


Handling Style Merchandise— Electric Trucks in Bakery, 
Coal and Ice Delivery — Pueblo Appliance Campaigns 


METHODS OF HANDLING STYLE MER- 
CHANDISE POINTED OUT. 


Value of Such Goods Also Shown in Report of Merchan- 
dising Committee. , 


The value of'a line of style merchandise to the 
electrical dealer and many valuable suggestions for 
buying, pricing, displaying and advertising such goods 
are contained in the report which the Committee on 
Merchandising presented at the recent convention of 
the National Electric Light Association at Atlantic 
City. This division of the report was prepared by a 
subcommittee of which C. E. Greenwood, of the Fdi- 
son Electric Illuminating Co., Boston, Mass., was 
chairman. 

Electrical merchandise may be divided into thre: 
classes. The first includes the staples, such as incan- 
descent lamps, plugs and numerous other items. In 
the second class are the labor-saving devices, most 
prominent of which are the washing machine, vacuum 
cleaner, ironing machine, fireless cooker, and the like. 
And in the third class may be placed portable lamps. 
fixtures, artistic loving-cup urns and other electrical 
articles that have received the attention of the artist 
designer as well as of the heating engineer. This last 
group is called style merchandise. 

The retailer of electrical devices is confronted with 
certain handicaps in the sale of his merchandise and is 
at a distinct disadvantage to the merchant in ‘other 
lines because of the very nature of his product. There 
is constant demand for the staples as necessities, but 
before labor-saving devices can be sold, the idea of 
the use of the devices must be sold. This group cor- 
stitutes an important part of the sales of any electrical 
retailer. He is, therefore, confronted ‘with the im- 
portant problem of how to bring the people to his shop. 

The central-station merchant has an advantage im 
having prospective purchasers coming to the store on 
other missions than shopping; that is, electric service 
customers coming to pay bills, to make application for 
service, or to consult representatives on some matter 
in connection with their service supply: but, never- 
theless, he is confronted with the important problem 
of obtaining favorable attention to his merchandise 
before his selling force can change passive prospects 
into active buyers. Style merchandise will aid in 
solving this very problem. 

Another value in style merchandise lies in its 
power to draw people to the store because of its in- 
herent shopping appeal. It mav be a novelty attrac- 
tion. or an appeal to the instinct of beauty whict. 
every human being possesses. This merchandise gives 
the purchasers an opportunity to express their indi- 
viduality. In addition to this shopping appeal, style 
merchandise has other practical values in the show- 
room of the central station because it increases the 
number of items which can be sold at a profit, beau- 
tifies the store and gives it shopping personality. 

In buying such goods the central-station merchant 


must consider goods for which the public will shop. 
This involves an analysis of the local buying public. 
which is usually made up of a combination of ultras. 
middle class and the cheaper trade. Each central sta- 
tion merchandising man must analyze his public and 
select such an assortment of style merchandise as wil! 
appeal to the greatest number of his prospective pur- 
chasers, remembering always that the great numbei 
of buvers are striving to follow what-is acceptable to 
the ultra trade. It is recommended that the merchan- 
dising man be prepared to get in touch with the source 
of supply for the different classes of style good». 
Practical merchandising suggestions can be had from 
the manufacturers. The committee also believes that 
the merchandising men should prevail on some of the 
manufacturers to improve their styles. The perco- 
lator, toaster, chafing-dish, portable lamp, candle 
holder or fixture can be made in designs of unusual 
attraction to appeal to women purchasers. 

If such goods are well bought the question of 
pricing is simple. As a rule, the mark-up on portable 
lamps is 100% on cost and 50%; on selling price, and 
it is customary when making special offers to have a 
mark-up of 50% on cost and 334% on selling price. 
If it is found that a certain item does not move, it is 
considered standard practice for the merchandisiny 
man to reduce his price materially and move the stock. 
Successful merchandising involves the question of 
turn-over, and this requires that when a loss must be 
taken, it be taken immediatelv—the necessary sacrific > 
in price being made to move the goods. 

In displaying portable lamps and other style num- 
bers, each piece should be arranged so as to express 
its own individuality. When displaying portable 
lamps, it has been found that an olive green velour 
makes a good covering for tables and it is likewise a 
good material for background etfects. In window dis- 
play work one beautiful number properly staged with 
the right background will attract more attention and 
bring more buyers into the store than a miscellaneous 
assortment of style merchandise. In window displav 
work it is a good plan to show numbers which make 
an ultra appeal. as the big middle group of buyers 
will be attracted by this class of display and will come 
into the store to see what can be found with the same 
stvle appeal at a price which will fit their pocketbooks 
It is a good plan to group style merchandise on a 
price basis and to keep the higher priced merchan- 
dise separated from the lower priced. The cheaper 
merchandise is never raised to the level of the higher 
priced goods bv being shown tn combination. 

Style merchandise, particularly portable lamps. 
should be advertised throughout the vear, with em- 
phasis during the Christmas holidays. The effect de- 
sired from advertising is to carry the showroom di-- 
play to the reader of the advertisement, for by this 
method the general effect of the store is multiplied. 

As a final thought on the subtect the committer 
quotes a remark made by a high official ofpone of the 
largest chain store organizations in the country) whe 


June 7, 1919. 
said, “Successful merchandising is based on good-will, 
and the chain store uses every means it can devise to 
create and develop it.” A line of style merchandise 
should be introduced by every central-station mer- 
chandising department for its value as one means of 
developing good-will, because the attractiveness oi 
style merchandise to shoppers is an invitation to the 
store. l 


DELIVERING BREAD WITH ELECTRIC 
TRUCKS. 


Electric Trucks Used Extensively by Bakery Concerns in 
All Parts of the Country. 


The representative bakery concerns in this country 
have selected. after exacting tests, the electric com- 
mercial vehicle as that mode of transportation best 
suited to their business for, in addition to being the 
most efficient. economic and dependable of any type 
of transportation, the electric truck is the cleanest and 
simplest to operate. 

The Ward Baking Co. employs about 225 electric 
delivery wagons ; Consumers Bakery Co., Kansas City, 
Mo., uses over 60 electric trucks; Mills-Fox Baking 
Co., Detroit, Mich., uses over 50 electric wagons. The 
Campbell Baking Co., of Kansas City, emplovs 35 

“electrics” —and Kansas City is a city of hills, but the 
hundred odd electric trucks used daily there by the two 
bakeries cited cover easily its mountainous hills. 

Dozen of bakeries, using electric transportation. 
could be indicated if space permitted, but reference 
will be made here to but one more, namely, Cushman 
Sons Co., of New York City. This concern started 
using both “electric” and “gas” trucks about 10 years 
ago. After a prolonged period of exacting experi- 
mentation, this company has arrived at the conclusion 
that electric vehicles are not only the most satisfactory 
medium for city transportation, but that comparative 
operating costs also show up to the decided advantage 
of electric transportation. Proof of Cushman Sons 
Co.’s belief in the electric truck 1s evidenced by an 
order placed recently for 23 electric units, such being 
but the forerunner of even larger electric truck in- 
stallations anticipated by this company in the not far 
distant future. 


ELECTRIC TRUCKS DELIVER COAL AND 
ICE. 


In Boston, particularly, Chicago, New York and 
elsewhere electric trucks are employed extensively in 
the movement of coal from the vards to consumers. 
A study. of comparative operating costs indicate that 
coal is moved at a lower cost per ton-mile by electric 
trucks in the cities than by any other form of trans- 
portation. This fact is being realized by many large 
coal companies and, as a result, there are some far- 
reaching developments contemplated in the further 
application of electric trucks to this particular class of 
business, which will be reviewed in detail in subsequent 
articles. 

Electric trucks, by virtue of their successful oper- 
ation, have won for themselves the high esteem of rep- 
resentative manufacturers of and dealers in ice. The 
Consumers Co. of Chicago, Ill., employing 26 electric 
vehicles, may be taken as indicative of the introduction 
of electric transportation into the ice business. Owing 
to the mildness of last winter, there will be a great 
scarcity of ice this summer and consequently prices of 
this very necessary commodity will probably reach new 
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heights. ‘Those companies using.elegtric trucks will 
be conducting the distribution phase of their business 
—probably its most costly feature—at minimum ex- 
pense possible, besides will be assured of uninterrupted 
service from their electric transportation units, blessed 
with but extremely few moving parts and very simple ` 
control. ; 


PUEBLO, COLO., COMPANY CONDUCTS 
SEVERAL SUCCESSFUL GAMPAIGNS. 


Arkansas Valley Railway, Light & Power Co. Active in 
Appliance Sales. 


The Arkansas Valley Railway, Light & Power Co., 
of Pueblo, Colo., estimates that during the present- 
year more than 500 electric vacuum cleaners will be 
required to satisfy the demand in Pueblo. The esti- 
mate 1s based on the very successful results of a 
recent campaign. Later another campaign will Fe 
opened on small labor-saving electric appliances. The 
commercial department of the company also recently 
completed a very successful washing-machine cam- 
paign which resulted in the sale of 18 machines and 
prospects for many more. 

In one week recently the local contractors of 
Pueblo, in co-operation with the company, secured 
contracts for wiring 52 already-built houses. 


REDUCING COSTS OF SERVING THE RESI- 
DENCE CUSTOMER. 


The revenue obtained from residence lighting is 
relatively small for many utilties supplying a mixed 
power and lighting load, because the unit connected 
load is individually small and it is active only a short 
period of time. Moreover, the cost cf rendering bills 
for this class of service is high in proportion to the 
revenue, which is small. There is meter reading, 
billing and the necessary bookkeeping, as well as the 
incidental expenses such as those due to changing 
tenants, disconnecting meters and services with va- 
cated premises and meter testing: and also a large 
portion of the repair calls. 

Considerable attention is now being given the sub- 
ject of reducing the relative cost of serving the resi- 
dence customer by less frequent meter reading, billing, 
etc., and by encouraging an increase in revenue by the 
wider and more frequent use of current-consuming 
devices. 


TWO-THIRDS OF CUSTOMER STOCKHOLD- 
ERS BUY AGAIN. 


T. C. Erringer, manager of the Securities Depart- 
ment of the Northern States Power Co.. Minneapolis, 
Minn., 1s authority for the statement that less than 
4% of home investors in the preferred stock of the 
company have failed to complete their partial-payment 
contracts or have resold theif stock during the past 
four vears. On the other hand, 65% of the home 
mvestors have purchased additional stock. 


ELECTRIC RANGES POPULAR AT MIN- 
NEAPOLIS. 


Three new apartment buildings now under con- 
struction in Minneapolis, Minn., will require 137 elec- 
tric ranges, orders having recently been placed for the 
equipment and its installation: 
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Driving Pole Stubs with Motor Truck — Ventilating 
Basement Converter Substations—Selection of Duct Sizes 


DRIVING POLE STUBS WITH MOTOR 
TRUCK. 


Reinforcing Poles with Piles in Marshy and Silty 
Ground. 


On account of severe floods and excessive volumes 
of water changing its channels, the Pacifc Telephone 
& Telegraph Co. was forced to take steps to prevent 
their toll line between Los Angeles and Long Beach 
from being damaged. It was determined to do this 
by sinking piles alongside the poles erected, to act as 
stubs. It was impractical as regards time as well as 
because the marshy nature of the soil prevented reset- 
ting of the poles. 

A portable pile driver having the guides for the 
hammer designed for attachment to the poles along- 
side of which the piles were to be sunk was used. This 
consisted of two prongs on the top of the hammer 
which automatically releases the hammer from the 
cable when it reaches the top of the guide and auto- 
matically re-attaches the cable to the hammer after 
the latter has dropped, ready for another blow. The 
hammer was made of concrete and weighed 650 Ib. 
The hammer is lifted by steel cable running through 
a snatch block to a hauling winch on the motor truck 
used to haul the outfit. A steel cable runs from the 
hauling winch in truck, through snatch blocks on the 
rear end of the truck on the pole at the ground line 
and near the top of the pole to the hammer in the 
guides. In some cases the truck was located 75 ft. 
away from the pole at which the pile was to be driven. 
with a torrent of water 4o ft. wide passing between. 

Piles 18 ft. in length were driven to a depth of 
14 ft. alongside the poles and the poles were secured 
to these pile stubs in the usual manner. The piles 
were driven in an average time of 30 minutes, at a 
labor cost per pile driven of $6. The hammer and 
guides were constructed in the company’s shops at a 
cost of approximately $35. By the use of this equip- 
ment the poles were very securely reinforced for a 
little over 10% of the estimated cost of relocating the 
line as first proposed, resulting in a saving of ap- 
proximately $7500. 

Similar equipment can be used for stubbing poles 
set in marshy or silty soil wherever there is a road of 
firm ground in the vicinity of the poles for the 
motor truck. 


METHOD OF VENTILATING SYNCHRON- 
OUS CONVERTERS IN BASEMENT 
SUBSTATION. 


-Obtaining proper ventilation of substations located 
in the basement and sub-basements of buildings is 
one of the most difficult problems in this type of sub- 
station. These substations are frequently 35 to 45 ft. 
below the surface of the ground, and air reaching 
them must be taken in through the sidewalk or from 
some other place without picking up dirt and dust or 


moisture, and without interfering with the pedestrian 
trafic. The large quantities of air required to carry 
off the heat in large machinery is also a factor that 
makes the problem of proper ventilation a diff- 
cult one. 

One operating company employing a number of 
basement substations containing several synchronous 
converters has adopted a rather interesting method of 
ventilation that has proved at once inexpensive and 
satisfactory for cooling 2000-kw. converters. Air- 
blast transformers are used to step down the voltage 
for the converter, and the conductors from transform- 
ers to converter are run in conduit, their length being 
about 10 ft. Several spare ducts were installed at the 
time the conduit or ducts were installed for use as air 
passages. The ducts terminate in a header under- 
neath the transformer, so that the air from the blower 
divides, part going through the air-cooled transformer 
and part through the vacant ducts and the ducts con- 
taining the conductors. At the machine end of the 
cables is a baffle, the purpose of which is to allow a 
portion of the air to pass through the cable ducts, the 
balance to circulate through and around the converter. 

A blower giving approximately 114 oz. pressure 
has been found to suffice for ventilating transformer 
and converter in the above manner, while also reduc- 
ing conductor temperatures. 


OVERCOMING CONDENSATION OF MOIS- 
TURE IN OIL CIRCUIT-BREAKERS. 


Trouble has been caused by moisture finding its 
way into oil-filled circuit-breakers of the outdoor type 
for voltages from 6000 and above. This moisture 
appears to be due to breathing action or condensation 
of moisture rather than to rain, dripping and capillary 
action. In some instances this moisture has gradually 
accumulated until the circuit-breaker has broken down 
due to dielectric failure; in other cases the moisture 
has assumed appreciable proportions and in cold 
weather has become frozen with the same result. 

It is claimed that the condensation can be pre- 
vented by providing vents above the oil, so located 
that a free circulation of air may pass over the surface 
of the oil and yet so protected that wet cannot trickle, 
drip or in any other manner gain entrance. 


SELECTION OF DUCT SIZES FOR UNDER- 
GROUND CONSTRUCTION. 


The cost of conduit construction among the larger 
central-station companies represents a large part of 
the entire plant investment, hence great care must be 
exercised in determining the kind of material and 
type of construction employed. To determine the gen- 
eral practice as to conduit construction, a question- 
naire was sent to a number of companies by the 
N. E. L. A.’s Committee on Underground Construc- 
tion and Electrolysis. This was presented in the com- 
mittee’s report at the convention: 


June 7, 1919. 


This questionnaire seems to show that fiber con- 
duit is rapidly coming into favor and is already..con- 
sidered standard construction by several of the ‘larger 
companies. 

The consensus of opinion is that 3!4-1n. ducts. are 
the largest that..aged be installed, but one company is 
standardizing on 4-in. fiber duct for cables of approxi- 
mately 234-in. diameter, the reason given for the 
selection of this size being ease in installation and the 
better ventilation. of the system after the cable is 
placed in service. Several companies use 4-in. and 
even 414-in. duct in special cases where it is necessary 
to avcid sharp bends at the entrance to siations or 
substations. 

In most city streets, however, it is necessary to 
keep the size of the whole duct line within reasonable 
limits and, consequently, the size of the individual 
ducts must be kept down. It should further be borne 
in mind in considering this problem that even where 
there is ample space to install 4-in. in place of the 
usual 343-in. ducts, the size of the conduit line and, 
consequently, its cost will be from 15 to 20% higher. 
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A 3%-in. fiber conduit is. large enough to permit 
of the installation of a cable having an outside 
diameter of 3.2 in., the only. d#fference in the method 
of installation. being the use of a special cable eye 
instead of the basket or other form of grip usually 
employed for pulling-in.. 

The accompanying ‘table shows the largest size of 
duct in use, together with the kind of material and the 
largest diameter of cable installed. This summary 
also shows the maximum. ky-a... transmitted per 
circuit and such other information as has a direct 
bearing on the problem of conduit sizes. 

” The replies seem to indicate that from 5000 to 7500 
maximum kv-a. per circuit is usual practice in under- 
ground transmission work. The general opinion is 
that. it is not desirable to concentrate more than 7000 
to 8000 kv-a. in a single circuit, and that 3-in. outside 
diameter 1s about the largest cable now in use. It is 
also recommended that 35,000 kv-a. be the maximum 
load which should be carried in a single duct line, and 
that the size of a single conduit be limited to 16 to 
20 ducts. 


DATA ON DUCT SIZES. 


Ducts. Cable. . 
z vl 25 N A 
A os z 
Se. a 5 S 
Lecation. c Esra J a £ í Remarks. 
i= . EES os Z © op . 
3 Tona By E E =. oe 
7 Z veď 3B > = S x 
Baltimore* ... 3% Tile 20 8 4/0-3condr. 9X5 26000 Have found 3%-in. duct large 
3% e — enough. 
32 
New York ..... . 3 Single 18 2.82 14.1 650,000 C.M. 8000 3-in. tile duct prefered. In closely 
tile 3 condr. populated sections single duct is used. 
350,000 C.M. 6600 3500 kw. Tile duct resists much better action 
sector of destructive agencies, simpler to 
350,000 C.M. 15000 7500 kw. repair its breaks and easier for pull- 
sector ing cable. 

Los Angeles ... 3 Fiber 20 2.96 10.37 4/0-3 condr. 5000 Prefer fiber duct, less danger from 
electrolysis, lower cost of completed 
conduit, minimum of loss in handling 
and minimum of skill required on in- 
stallations ; 314-in. duct is preferred; 
alows installation of two 100,000 
C.M. low tension cable. 

Detroit ....---- 35% Single 20 2.82 86 2/0-3condr. 9X7 24000 7000 Favorably disposed to installing fiber 

(old) tile duct, lower cost and better construc- 
Proposed and 32 tion. 

4 fiber 

(new) 

Montreal ...... 3% Tile 18 3.08 4/0-3 condr. 13000 Believe 3%-in. duct large enough to 
and accommodate cables carrying the 
fiber maximum amount of power which 

should be concentrated in one duct 
or cable. Prefers single tile and 
fiber ducts. 

Pittsburgh ..... 3% Tile 27 10 1,000,000 C.M. 220 Prefer 3% or 4-in. duct to allow heat 

duplex to more rapidly radiate from cable; 
finds tile duct cheap and good insula- 
tor when cable burns out in duct. 

Boston ......... 3% Fiber 16 3.1 11 300,000 C.M. 9X6 25000 10000 Fiber duct preferred; experiences 

3 condr. max. less electrolysis corrosion and better 
32 7500 construction; 3%-in. duct large 
contin. enough. 

Chicago ......... 3% Stone 20 3 1] 250,000 C.M. 22000 Prefer stone duct; cheaper and arc 

3 condr. resisting; 3%4-in. duct would be 
are ae proper size. 

Louisville ...... 3 Tile & 16 2625 9.2 250,000 C.M. =. 15000 5000 Prefer fiber duct; better construction 

(old) fiber 3 condr. i max. and lower. cost. 
3% (old) sector 
(new) fiber 
(new) 
Newark ........ 3% fiber 24 2.9 10.3 250,000C.M. 9x9 26400 9000 qr fiber duct; better construction 
sector max. and lower cost; PA-in. duct of suf- 
3 condr. 32 7500 ficient size to accommodate cable car- 


*Municipal conduits. 


continy rying maximum power which should 


be ‘concentrated in one cable. 


O02 


Vol. T1—No. 23. 


Contracting-Construction 


Handy Tools for Electricians—Washington Contractor- 
Dealers Meet—N. Y. State Convention—Building Record 


HANDY TOOLS FOR ELECTRICIANS AND 
MAINTENANCE MEN. 


Methods of Construction and Application of Several 
Handy Home-Made Wiring Devices. 


By James A. PERRY. 


(C opy right. All rights reserved by the author.) - 

This is the last of a series of four articles describing 
the uses and constuction of a number of handy tools for 
electrical men. Although some of these descriptions have 
appeared in previous issues of the Evecrricat Review and 
other journals, they are compited in this series with others in 
a zery conventent form which adds greatly to thcir value and 
for reference purposes. The first three articles of this 
series describing a number of practical devices for the plant 
electrician appeared in our issues of May 11, 24 and 31. 


When a wireman has a great many fixtures to 
install, the quickest way of handling the job is to 
scrape and twist connections for possibly fifty of them. 
and then solder and tape them later. This procedure 
saves time, and hence, money. Furthermore, if the 
ladle method later described. is used, splotches of 
solder on the floors can be avoided, and there will be 
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Fig. 20—Ladie for Soldering Fixture Leads. 


no blackening of the ceilings that occurs when joints 
are soldered with a blow torch. 

The soldering of the fixture connections in a job 
like that above referred to can be most readtly effected 
by using a small ladle such as that indicated in Figs. 
20 and 21. Either of these ladles can be heated by 
the ordinary blow torch. In soldering, it is only neces- 
sary to dip the twisted and fluxed ends of the fixture 
connections into the little pot of molten solder, and 
then strike the connection a tap or two with the hand 
to knock off the surplus solder. 

The ladle of Fig. 20 1s made by screwing a part 
of a steel armored-cable bushing into a 14-in. gas cap. 
This provides a holder in which the wire of the handle 
can engage. 

Another method of making a soldering ladle of a 
little larger capacity is SHON, in Fig. 21. In this, 
four holes are bored in a Vee in. or 34-1n. pipe cap, and 
the wire for the handle is threaded through them as 
shown. The cap cannot turn in the wires, hence, the 


threading provides a very substantial attachment. A 
wood handle (Fig. 21) will be found very convenient 
because if the handle is made of wire only, it is apt to 
become uncomfortably hot. 

How to best carry his soldering paste is usually 
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Fig. 21—Long-Handiled Ladie. 


somewhat of a problem to the average wireman. It 
is supplied by the manufacturers in cylindrical tin or 
pasteboard containers, which are of rather inconveni- 
ent size to carry to the points where the soldering is 
being done. One scheme that has worked out very 
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Fig. 22—Grease Cups for Carrying Soldering Paste. 


well in practice, is to transfer to a grease cup some ot 
the paste and to use the grease cup in feeding dt tothe 
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joint to be soldered. „Fig. 22 shows grease cups of 
two types used for this purpose. In that of 4, which 
is the cheaper, the paste is fed through the orifice 
by turning the top. A steel retarding spring which 
will fit into a groove at each revolution, prevents the 
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Fig. 23—Paste Can on Biow Torch, 


cap from unscrewing easily. The grease cup at B 
is the most convenient because the paste can be fed 
either by a direct push on the feed plunger or by 
turning the feed handle. Furthermore, the valve 
screw provides a means whereby the cap can be en- 
tirely closed before it is placed in the wireman's kit 
for the night, or for ‘transportation. 

Another method of carrying paste that has been 
used by some wiremen is that shown in Fig. 23. In 
this, a small can to contain the paste can be directly 
attached to the blow torch by using a piece of shade 
holder. This makes a very convenient arrangement 
for certain kinds of work. By loosening the set screw 
in the holder the can can be easily removed for re- 
filling. 

Sometimes the electrician finds it necessary to 
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Figs. 24 and 26—Tool for Slotting Commutators and Screw 
Holder for Screw Driver. 


re-slot commutators that were formerly slotted but 
that have worn down, or to cut mica from those that 
were not, but which should have been, slotted by their 
manufacturers. For a make-shift arrangement, the 
mica can be scraped out with the edge of a hacksaw 
blade, but a much better and more accurate tool is 
that shown in Fig. 24. It is forged from a piece of 
tool steel, and in use is held in the tool post of a lathe. 
The armature that carries the commutator to be slotted 
is maintained between the centers of the lathe. Then 
the slide rests with the tool described and its tool 
post is worked back and forth. Fach time it goes for- 
ward, the tool should be set to cut some of the mica 
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driver is cut off square, as shown at /. 


ing of the porcelain. 
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from between two commutator segments. The action 
is, in a general way, similar to that of a planer or 
shaper. After one slot has been cut to a suffcient 
depth, the armature is rotated and the next one cut, 
and so on, until the entire armature has been re-slotted. 

Screw-drivers especially. designed for starting 
screws, that is, to hold the screw in the end of the 
driver for insertion in inaccessible places, are regu- 
larly made by the manufacturers. Their prices are 
very reasonable, hence if. one requires a screw siarter 
he will probably find it most economical to purchase 
the commercial article. However, if such for some 
reason or other is not available. one can readily be 
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Fig. 25—Plan View of Stringing Device. 


made as shown in Fig. 25. The end of an old screw 
A slot is 
sawed in the end. Into this slot, two pieces of clock 
spring, possibly 1 in. long by 4 in. wide, are sol- 
dered. The pieces to be soldered should all be filed 
bright, and tinned with sal-ammoniac as a flux before 
they are inserted in the slot. After they have been 
thus prepared and inserted, additional solder should be 
sweated on. In using the tool, the two clock-spring 
leaves are pressed together and inserted in the slot 
of the screw. When the pressure on them ts released, 
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Fig. 27—Stringing Device Mounted on Bench. 


they will grip the screw and hold it while it is being 
started. l ž 

Every man that does much knob-and-tube work 
must have thought at some time or another of the 
time that is required to string leather heads. that is, 
to insert the nails in the leather washers that are used 
with porcelain knobs and cleats to prevent the break- 
Figs. 26 and 27 show a simple 
device whereby this threading can be accomplished 
quickly and with minimum labor. In a large shop the 
threading device should be installed in the stock room. 
Then the stock-boy can_use his spare time in putting 
nails in the leather heáds When the nails are drawn 
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out of stock fora job, the leather heads will be in place 
on them, all ready for insertion in the knobs. The 
arrangement consists (Figs. 26 and 27) of a galvan- 
ized-iron inclined chute into which a supply of leather 
heads is dumped. The heads slide down against a 
stop of 1 in. by 1% in. strap iron. When they are in 
this position, the holes in the heads lie directly over a 
slot in the thréading iron, and a nail is driven into each 
leather head and into the slot. Then the nail and the 
leather head are taken up and dropped through the 
funnel into the drawer prepared for their reception. 
The constant pounding causes the heads to continu- 
ously slide down the chute, hence, as soon as a nail is 
driven into one head and it is removed, another head 
slides down to take its place. 


WASHINGTON CONTRACTOR - DEALERS 
DISCUSS GOODWIN PLAN. 


Samuel A. Chase and W. L. Goodwin Principal Speakers 
at Recent Meeting. 


There was held at Seattle on May 28 an informal 
meeting and dinner by members of the allied electrical 
interests of the state of Washington, under the aus- 
pices of the Washington State Association of Elec- 
trical Contractors and Dealers. 

The day session, which was attended by contractors 
and dealers, principally, was devoted to discussion of 
problems in which that branch is specially concerned. 
William L. Goodwin, of the General Electric Co., 
Schenectady, N. Y., and Samuel A. Chase of the Sup- 
ply Department of Westinghouse Electric & Manufac- 
turing Co., Pittsburgh, who were making a tour of 
the Pacific Coast cities, were present and took part ın 
the discussion. On this trip Mr. Goodwin and Mr. 
Chase visited Los Angeles, San Francisco, Portland, 
Seattle, Spokane and Salt Lake City, and also attended 


an enthusiastic, electrical convention at Vancouver, 


B. C. Their tour over the Pacific Coast was to pro- 
mote the organization of electrical contractors and 
dealers under the Goodwin plan, and to secure the 
co-operation of the electrical jobbers, central stations 
and manufacturers. 

The principal session at the Seattle meeting fol- 
lowed a banquet at the Masonic Club. Representa- 
tives of all electrical interests were invited to attend 
this session. The 120 persons present included manu- 
facturers, central-station men, jobbers, contractors 
and retail dealers. The meeting was presided over by 
W. N. Meacham, of the firm of Meacham & Babcock, 
electrical contractors. 


After preliminary remarks, the chairman intro-. 


duced Samuel A. Chase, whose subject was “Live and 
Help Live.” He conceived that the greatest discord 
in the electrical industry arose from misunderstandings 
due to an incorrect interpretation of each other's 
language and motives. He believes that closer asso- 
ciation will promote better acquaintance and conse- 
quently eliminate sach misunderstandings. 

Mr. Goodwin then gave one of his characteristic 
addresses, reiterating what he has often stated before 
and that is, that there should be effective co-ordination 
among the several branches of the electrical industry 
instead of a division into group organizations un- 
friendly to each other. In this connection he empha- 
sized the interdependence of all the branches of the 
industry. The mistake group organizations make, he 
thought, was in assuming that they can arrange their 
economic conditions without regard to their relations 
with each other, and he portrayed a relationship in 
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the industry wherein there would be recognized the 
same differential for services of equal value. He also 
stated that the lines of the contractor and dealer 
should be combined so that the demands of the con- 
sumer may be more fully met. 

The need for accurate information from contrac- 
tor-dealers on their cost of doing business, etc., was 
also pointed out. It was explained that when the 
contractor-dealer demands better discounts from the 
jobber or manufacturer he should be able to justify 
his case by the presentation of facts, which he is sel- 
dom able to do. He also described a campaign of 
education that will enable the manufacturer, jobber, 
central station, contractor and dealer to understand 
each other’s problem as well as their own. The speaker 
took a stand against secret sessions and closed doors, 
and criticized those executive committees that make a 
practice of such meetings. 

Mr. Goodwin was outspoken in disapproval of the 
municipal-ownership spirit so markedly developed in 
Seattle, believing this tendency would result in retard- 
ing future development of the electrical industry. In 
general, the widespread tendency in favor of govern- 
ment ownership was deplored as an economic error. 

The meeting closed with appropriate remarks by 
J. J. Agutter, a Seattle contractor-dealer and vice- 
president of the Association, who stated that among 
the members of the local association this spirit of 
co-operation existed today to a greater extent than at 
any previous time. The annual convention of the 
association will be held in Seattle Sept. 11. 


NEW YORK STATE CONTRACTORS TO 
MEET JUNE 23-25. 


The New York State Association of Electrical 
Contractors and Dealers will hold its annual conven- 
tion at Saratoga Springs, N. Y., June 23, 24 and 25. 
An interesting and instructive program has been ar- 
ranged for this meeting which will cover the relations 
between the various groups of the industry, all of 
which will be largely represented. 

The committee in charge of the arrangements an- 
ticipates an attendance of not less than 600 and accom- 
modations have also been provided for a large number - 
of ladies and other guests. Several attractive enter- 
tainment features will also be provided. 

Reservations may be made by applying to the sec- 
retary of the Association, J. P. Ryan, 26 Cortlandt 
street, New York City. 


RECORDS SHOW BUILDING BOOM WELL 
UNDER WAY. 


According to recent newspaper notices, building 
contracts let for the week ending Mav 16, in the terri- 
tory east of the Missouri and north of the Ohio rivers, 
amounted to a total of $59,748,953, with the Chicago 
district contributing almost one-half of this amount. 
Residential construction again leads, with the indus- 
trial and public works construction following closely. 
The total for the month of May, if the average for 
the first two weeks was maintained, greatly exceeds 
that of any previous year. 

iv districts the record for this week is as follows: 
New York, $10,173.211; Chicago, $27,440,000: Min- 
neapolis, $1,141,000; Boston, $5,636,000; Philadelphia, 
$7.797,298; Pittsburgh, $7.561,444. 

The total for April, $191,823,000 was the, best 
April total on record. 
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New Appliances 


Large Reclosing Breaker — Improved Talking Sign—Bell- 
Ringing Transformers—Sectional Battery-Charging Units 


New Type of Automatic Reclos- 
ing Circuit-Breaker. 


The accompanying illustration shows 
a new circuit-breaker, known as type 
LRL, of 3000 and 4000-ampere capaci- 
ties, recently put on the market by the 
Automatic Reclosing Circuit Breaker 
Co., Columbus, Ohio. This breaker is 
an electromagnetically operated circuit- 
breaker, having the following charac- 
teristics: 

(a) Breaker is closed and held closed 
by means of an electromagnet. 

(b) Opens automatically in case of 
overload, short-circuit or voltage fail- 
ure. 

(c) Remains open a definite time 
interval, regardiess of cause of open- 


g. 

(d) In case breaker is opened by a 
short-circuit, the breaker makes no at- 
tempt to reclose while the short-circuit 
exists, but closes instantly upon the re- 
moval of short-circuit or overload. 

The main contact brush is of a lam- 
inated butt-contact type. The studs are 
of laminated construction, the lower 
stud being slotted vertically and the 
upper stud being slotted horizontally. 
The main contact brush is protected 
from arcing by an auxiliary copper con- 
tact shunt and the final arc is formed 


Automatic Reclosing Circuit-Breaker for 
Heavy-Duty Service. 


on upper “graphalloy” contact tips. 
The upper arcing tip is supported on a 
pivoted support actuated by a strong 
compression, spring so that the upper 
rear tip follows at a considerable dis- 
tance in opening, thereby insuring good 


contact of the arcing tips until brush 
and auxiliary contact are separated 
from their respective contacts. The 
upper rear arcing tip is also pivoted di- 
rectly on a bracket so that it is free to 
aline itself with the front contact in all 
positions. 

Provision is made for adjusting the 
tension of the main brush by means of 
an eccentric bushing in the brush sup- 
port. 

This breaker is of very rugged con- 
struction and is particularly adapted to 
heavy-duty work, such as is met with 
in steel mills and street-railway serv- 
ice. 


Electric Talking-Sign Flasher 
Guaranteed for 5,000,000,000 
Contacts Monthly. 


Few people realize what a talking sign 
mechanism has to perform and its char- 
acteristics may therefore be of interest. 
The talking sign is so called because the 
letters or words appear consecutively 
and flash a continuous message. This 
effect 1s obtained by building the sign 
with the required number of lamps in 
close horizontal rows forming a bank 


of lamps, or lamp-letter field, so that the . 


flasher by means of changing connec- 
tions can cause any letter or figure to 
appear in light. By one method of ar- 
ranging the circuits, each word by word 
appears until the sentence is complete, 
to be followed by another or series of 
messages following out a regular cycle 
of operation. The other makes the 
letters appear at one side and apparent- 
ly float across the face of the sign and 
disappear at the opposite side. Ample 
time is given the onlooker to read the 


‘message and it never fails to hold his 


attention until it is effectively trans- 
mitted. 

Frequently, a steady-burning sign has 
a space given over to a talking section 
so that the reader’s attention is held by 
the message telling all about the product 
being advertised; the name and trade- 
mark are also drawn forcibly to his 
mind. Either or both of the two sys- 
tems mentioned may be applied to one 


lamp-bank and by simply adding a new 


portion of message to the running one 
a “newspaper in the sky” is produced. 

A new communicating device, known 
as Alpha-Omega, covers a system em- 
bodying the above principles of opera- 
tion, but is very compact and adaptable 
for many uses for which the known 
talking signs: were scarcely available 
because of their high first cost and ex- 
pensive maintenance. Another charac- 
teristic of its two flashing methods is 
that the current is never broken by the 


aid of an insulating material but has a 


perfect metallic contact throughout. The 
intermittent flashing type is designated 
by Electro-Flash and the moving, letter 
type by Travel-Flash. 

The contact mechanism is the)most 


important item and must be very well 
designed to give satisfactory work. For 
example, by the Travel-Flash the grand 
total of contacts made monthly exceeds 
5,000,000,000 in 4 -hour daily run. 

The remarkable performance of this 
flasher is controlled by only 1000 odd 
brushes used intensely for lighting as 
many lamps required for the text. The 
so-called dead material which was a big 
item with former types 1s entirely done 
away with by the new construction. One 
former style had as many as 55,000 con- 
tact brushes for the control of 3500 
lamps, whereby about 1200 lamps were 
lighted for each text flash. The pro- 
portion between the active and dead 
material for lamps was % to %, for 
brushes 3% to 97%, showing great inefh- 
ciency considering the expensive instal- 
lation and operation, besides a limited 
amount of reading matter. 

The new Alpha-Omega sign talks 
graphically and automatically any de- 
sired number of messages. Its word 
flashes are easily read and produce a 
most effective result. It is intended for 
publicity in general, as a medium for 
collective advertising, as an indicator or 
annunciator of news items, information, 
commands, etc. The machinery con- 
trolling the device, being light and small, 
requires but little floor space and can 
be placed anywhere near its lamp bank. 

The text to be communicated is first 
prepared in the form of a stencil or 
record and then inserted in the machine. 
The preparation is simple and easily 
made with a special machine for this 
purpose and permits unlimited variation 
of the reading matter. 

The Alpha-Omega has the distinction 
of being the first of its kind applicable 
for any foreign language, as Greek, 
Chinese, Russian, etc. Special types are 
alsa furnished for short fixed texts or 
business slogans, using half the usual 
number of lamps. 

This new outht consists of the follow- 
ing essential parts: (a) lamp bank; (b) 
flash controller; (c) connecting cables 
between (a) and (b). 

Full particulars regarding this outfit 
may be obtained from the Alpha-Omega 
Electric Manufacturing Co., 241 Lafay- 
ette street, New York City. 


The New General Electric Bell- 
Ringing Transformers. 


The complete new line of bell-ring- 
ing transformers just placed on the 
market by the General Electric Co., 
Schenectady, N. Y., comprises nine 
standard ratings, divided into two gen- 
eral classifications. The household type 
is intended for the ordinary signal sys- 
tems found in residences. The heavy- 
duty types are for larger and more 
powerful signal systems in office build- 
ings, hotels, apartment houses, mines, 
industrial plants, etc. . 

In the first class 1s the household :‘ze 


COO 


transformer having ample capacity for 
all ordinary residential requirements. 
and built in three ratings as follows: 
For 110-volt, 50 to 140-cycle service; 
for 220-volt, 50 to 140-cycle service; 
for 110-volt, 25 to 49-cycle service. 

The heavv-duty types are made in 
nominal rated capacities of 50 and 100 
watts. Three secondary voltages are 
provided on these sizes, experience hav- 
iny shown this to be desirable on ac- 
count of diversified requirements met 
with in this class of installations. 

The transformer is designed for high 
electrical efficiency, the core. losses be- 


and Heavy-Duty 


Household 
Types of Wayne Bell Ringers—The 


Typical 


Full Line includes Three of the 
Former and Six of the Latter 
Types. 


} 

ing exceptionally low. Careful atten- 
tion has been paid to avoiding any hum. 
All current-carrying parts are com- 
pletely surrounded by steel, thus meet- 
ing underwriters’ requirements, so that 
no additional ‚steel box for enclosing 
the transformer is required in installa- 
tion. 

In manufacture, these transformers 
receive the same attention as large 
transformers. Each one receives sev- 
eral careful inspections and complete 
tests before being packed. An inspec- 
tion card, packed with each trans- 
former, shows the connection diagram. 
The transformers are finished in green 
enamel, now standard for the Wayne 
transformer, and packed in attractively 
labeled individual cartons. 

The parts for these transformers 
are also available for transformers for 
other purposes, such as toy transform- 
ers, special relay autotransformers, etc. 

The complete line will be marketed 


through jtobbers under the new G-E 
merchandising methods. 
Unipanel Sectional Units for 


Charging Batteries of Trucks. 


Increasing use of electric industrial 
trucks and tractors is calling for 
more simple and reliable means for 
charging them, since these depend on 
the condition of the storage batteries 
with which they are equipped as the 
source of electric current. If the 
battery ts not properly charged it 
rapidly deteriorates, thus not only be- 
coming unreliable for service but 
shortening its life very decidedly. .To 
meet the need for charging equip- 
ment for such service, the Automatic 
Electric Devices Co., 120 Opera place. 
Cincinnati, Ohio, has devoted itself 
for some five years to the develop- 
ment of special apparatus for this 
work, thus becoming recognized spe- 
cialists in this line. 

Probably its most highly developed 
product is what is known as the 
“Unipanel” standardized, interchange- 


‘able charging unit. 


.charging current; 


ELECTRICAL REVIEW 


It may be briefly 
described as a sectionalized rheostat 
and control unit for individual trucks 
or pairs of trucks or tractors, that 
may be readily assembled with 
similar units into a compact charging 
board for the entire fleet of these 
vehicles. Ordinarily, each Unipanel 
controls one battery, but by the ad- 
dition of two pairs of switch clips 
and a movable switch blade, the unit 
can be made to serve two similar bat- 
teries in series. For lead batteries 
this special switch is not used, but 
for Edison batteries it is very com- 
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rent supply circuit and the meters. 
Each unit also has terminal lugs at 
the back which are connected to the 
charging or battery leads running to 
the truck or tractor. In very con- 
gested quarters a swinging meter 
bracket is provided at either the right 
or left side of ‘the board. 

The Unipanels are furnished in 
three sizes as to number and resis- 
tance of the resistor grids, but all 
have the same outside dimensions for 
the sake of interchangeability. By 
this arrangement it is possible to 
charge any 12 to 30-cell, 9 to 17-plate 


Typical Unipanei Charging Unit That May 


Be Assembled with Similar Standardized 


Units in a Board for Charging Batteries of Tractors or Trucks. 


monly provided so as to permit 
charging the batteries of two trucks 
or tractors in series so as to make 
charging more efficient by cutting the 
rheostat losses in half and at the 
same time reducing the charging 
units to half. 

Each Unipanel section includes a 
double-pole switch with cartridge 
fuses, a shunt-trip and underload cir- 
cuit-breaker, a combination voltmeter 
and ammeter reading switch, and a 
12-point rheostat for adjusting the 
there is also an 
Indicating lamp and a card holder 
and, as already stated, when desired 
the special switch arrangement for 
connecting two batteries in series. 
The rheostat is provided with cast- 
iron grid resistors that are nickel- 
plated to prevent rusting. The grids 
are assembled between stee! end 
plates and insulated with mica: it 
broken, they may be readily replaced 
without disturbing other grids. Con- 
tact buttons of the rheostat may also 
be easily replaced when worn. 

All of the equipment mentioned, ex- 
cept the resistance grids, is mounted 
on a slate panel, which in all cases is 
12 in. high by 22 in. wide and 1 in. 
thick. The grids are mounted on an 
angle-iron tray. All this Unipanel 
apparatus is assembled and connected 
up as a complete unit at the factory. 
ready for insertion into a standard 
angle-iron frame. These frames are 
of three sizes to meet varying re- 
quirements. The sections or Uni- 
panels fit into them like superposed 
shelves or drawers of a filing cabinet. 
As many as five Unipanels may he 
placed in the largest frame, the other 
sizes accommodating four and three 
units, respectively. All the frames 
are 22 in. wide, the width of the 
standard unit. Any number of frames 
may be placed side by side to form a 
complete charging board for the in- 
stallation. -One instrument section or 
unit is included in the completed 
board. It carries an ammeter and a 
voltmeter and a lamp. The Unipanel 
units are connected at the back. 
through standardized busbars and 
meter connections, to the direct-cur- 


lead battery by the size W L Uni- 
panes any of the smaller 20 to 40-cell 

dison battery by size W E 4 Uni- 
panel, and any of the larger 20 to 40- 
cell Edison battery by size W E 6 
Unipanel. These three sizes provide 
for normal and boosting charges in 
cach case and take care of the sizes 
and types of batteries commonly used 
with industrial tractors, locomotives 
and trucks. The units are made for 
110 and also for 220-volt circuits, the 
latter being not so commonly called 
for, however. 

From the foregoing condensed de- 
scription it is evident that this equip- 
ment possesses unique features of 
design and construction. In operation 
also it has interesting features. As 
soon as the charging cable is con- 
nected to the battery the pilot lamp 
lights up, indicating that charging 
may begin. The resistance is first 
all cut in and the switch closed. With 
the meter switch turned to “In.” the 
rheostat is adjusted until the proper 
charging current is obtained as 
shown on the ammeter. 

It desired, the charging may be 
made automatic from this point on; 
this is done by providing what is 
known as a “Chargometer” on each 
truck or tractor. This,is a special 
ampere-hour meter that is also of 
great value to the truck operator in 
enabling him to know the state of his 
battery at all times so as to prevent 
danger of exhaustion. The instru- 
ment has a pointer which on return- 
ing to zero, 1. e. when the battery is 
again fully recharged, makes contact 
‘vith a metallic pin. closing the shunt 
circuit of the circuit-breaker and cut- 
ting off the charge. The breaker also 
has an undercurrent relay to open it 
when the charging current drops to 
a predetermined value and this pro- 
tectS against reversal of current. 
Where desired. the Chargometer may 
be specially mounted on a spring 
suspension in a steel box, thus pro- 
tecting if from the violent vibration 
and hard knocks of the truck or 
tractor on which it is used. This is 
known as the “Dreadnaught” type of 
Chargometer, 
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Robbins & Myers to Greatly Expand Manufacturing 
Facilities—Roller-Smith Appoints St. Paul Representative 


Union Steam Pump Sales Co., a 
Michigan incorporation, has fled 
notice of organization to operate in 
New York, with a capital of $25,000. 
R. W. Friedman, 30 Church street, 
has been named to act as local repre- 
sentative. 


Walter A. Zelnicker Supply Co., St. 
Louis, Mo., is sending to the trade 
Bulletin No. 258 listing rails and ac- 
cessories. These include relaying and 
new, all weights and sections, bars. 
crossings. frogs, switches, switch 
stands, ties, rail braces and spikes. 


M. G. Carthart and George B. Cross, 
formerly connected with the Indns- 
trial Electrical Furnace Co., now 
represent the Detroit Electric Fur- 
nace Co under the firm name of 
Carhart & Cross, with headquarters 
at 1401 Monadnock block, Chicago. 


McGill Manufacturing Co., Valpa- 
raiso, Ind., is distributing an attract- 
ive little folder, listing various types 
of Loxon lamp guards. The Loxon 
guard is a double duty device that 
eliminates the needless waste by sav- 
ing incandescent lamps and enabling 
them to burn their full life. 


Albert & J. M. Anderson Manufac- 
turing Co., 289-305 A street, Boston, 
Mass., has issued Builetin No. 34 on 
A. B. C. plugs and receptacles. This 
is a special type of plug and re- 
ceptacle for charging purposes chief- 
ly although also serving admirably 
for convenient means of connecting 
other heavy circuits. Aside from the 
plugs and receptacles are also shown 
cords for use therewith and other 
appurtenances. An interesting one of 
these devices is the receptacle and 
plug with water-tight fittings. All of 
these plugs and receptacles are made 
for heavy and severe service. 


Roller-Smith Co., 233 Broadway. 
New York City, announces that it ts 
now represented in St. Paul, Minn., 
by A. H. Savage, whose office is in 
the Pioneer building. Mr. Savage 
will handle the Roller-Smith lines of 
instruments, meters and circuit- 
breakers in the states of Minnesota 
and North Dakota and part of Wis- 
consin and South Dakota. Mr. Sav- 
age, prior to 1914, represented the 
Fort Wayne Electric Works in St. 
Paul and in 1914 he became a repre- 
sentative of the Wagner Electric 
Manufacturing Co. of St. Louis, he 
now being in charge of the St. Paul 
ofħce of that concern. At the present 
time Mr. Savage is treasurer of the 
Dakota Light & Power Co., of Flan- 
dreau, S. D., and is also president of 
the South Dakota Power Association. 
He has been located in the Northwest 
for over 18 years and is one of the 
best known electrical men in that 
section 


American Lava Co., Chattanooga, 
Tenn., is distributing the revised 1919 
edition of a booklet on lava for me- 
chanical and electrical purposes. It 
discusses the nature and physical 
properties, mechanical properties, 
electrical properties, uses and cost, 
composition lava, etc. This publica- 
tion is profusely illustrated and con- 
tains much interesting information. 


Schaeffer & Budenberg Stock to be 
Sold.— Announcement has been made 
by Francis P. Garvan, Alien Property 
Custodian, that a total of 1000 shares 
of the capital stock of the Schaeffer 
& Budenberg Manufacturing Co. will 
he offered for sale to the highest 
bidder at the principal office of the 
company. Berry and South Fifth 
streets, Brooklyn, N. Y., at an early 
date. The company manufactures 
gauge and recording instruments. 


Frank L. Perry has engaged in pub- 
lcity organization work for manu- 
facturers of intricate electrical ma- 
chinery, central stations, etc., with 
headquarters at 1118 Fidelity build- 
ing, Baltimore, Md. Among the mat- 
ters upon which definite announce- 
ment may be expected at an early 
date is a new line of heavy electrical 
machinery. This is to be an after- 
war product of a large eastern iron 
works, to take up the capacity of a 
greatly extended plant. 


Standard Electric & Elevator Man- 
ufacturing Co., Inc., Baltimore, Md., 
announces the opening of a New 
York othce at 280 Broadway, New 
York City, with C. A. Yarrington as 
district manager. Mr. Yarrington has 
been affiliated with the company for 
about four years. Previous to that 
time he was with the export depart- 
ment of the Westinghouse Electric & 
Manufacturing Co., and later in the 
industrial department of the Con- 
solidated Gas, Electric Light & Power 
Co. Baltimore, Md. 


Chicago Mica Co., Valparaiso. Ind.. 
has issued its new catalog No. 26 
on electrical insulating material. This 
is probably the most complete pub- 
lication on mica insulations that has 
ever been prepared, the catalog com- 
prising 48 pages and containing a 
mass of valuable data on this subject. 
Four tables are given of Micabond 
plate, followed by specife informa- 
tion on Micabond commutator seg- 
ment insulation, Micabond cloth, 
paper, washers, tubing. commutator 
rings, etc. Twenty-one pages are de- 
voted to details of Micabond com- 
mutator insulation for various types 
of traction and air brake motors. 
The remainder of the book is devoted 
to data on raw mica, uncut sheet 
mica, cut India and domestic mica, 
pure mica washers and discs, mica 
tubes, rods, fibre washers and dies, 
oil and varnished cloths, tapes, etc. 


Royal Electric Manufacturing Co., 
600 East 40th street, Chicago, design- 
er and manufacturer of high tension 
apparatus and electrical specialities, 
is sending out a number of new bul- 
letins descriptive of some of its 
Standard apparatus, including choke 
coils, disconnecting switches, air 
brake switches, etc. To meet the 
needs of ‘customers requiring special 
equipment, the company maintains an 
enyineering department fully equipped 
to design and a manufacturing de- 
partment to develop apparatus to 
cover special conditions. 


Matthews Engineering Co., Sandus- 
ky, Ohio, manufacturer of automatic 
electric light systems for farms and 
small communities, has received 
orders amounting to $400,000, half 
of which will be exported to France 
and South America. Because of the 
orders just received the Matthews 
company will at once increase the 
working force at its factory from 126 
to 300. It also plans to increase the 
floor space at its new factory from 
40,000 to 60,000 sq. ft. Since the 
armistice was signed this company 
has received orders from the Federal 
Government for 50 large lighting 
plants, to be placed on new canal 
boats and mine sweepers operated 
by the Navy. 


Sprague Electric Works of General 
Electric Co., New York, has is- 
sued Bulletin No. 48701-A deal- 
ing with Sprague electric dyna- 
mometers and superseding Bulle- 
tin 48701. This bulletin is devoted 
specially to the Sprague dynamo- 
meter as applied to laboratory and 
production testing of automobile, 
truck, tractor, airplane and marine 
gasoline and kerosene engines. A cc- 
tailed description of this machine is 
given together with numerous views 
of the dynamometer in various test- 
ing laboratories. Another bulletin 
prepared by the company (Bulletin 
No. 48713) has for its subject the 
Sprague adjustable loop system and 
contains a description of the function, 
operation and construction of an 
overhead mechanical system for han- 
dling miscellaneous and bulk freight 
and materials in terminals sheds. This 
system is designated as the ` Sprag:ne 
adjustable loop system, because the 
overhead track on which the hoisting 
and conveying machines are operated 
is in the form of a continuous un- 
broken loop. which is adjustable in 
length. The primary purpose of the 
system, applicable to terminal sheds 
for temporary storage or freight or 
materials before loading or after un- 
loading from ships, barges or railroad 
cars, is to speed up the movement of 
freight in the shed, to reduce the cost 
of handling it, to utilize the shed 
space, to the fullest extent, to speed 
up(unloading-and>loading and to re- 
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lieve congestion at loading and un- 
loading points. In some applications 
it is used directly for loading and un- 
loading, in others only for handling 
in the terminal sheds. 


Beardslee Chandelier Manufactur- 
ing Co., Chicago, has just issued the 
fifth of the “S” series of Beardslee 
service catalogs. It is a 128-page 
book 1014x1314 in. in size and shows 
more than 500 styles of chandeliers, 
any of which, in finishes given, can 
be shipped in 24 hours. For eleven 
years the Beardslee Chandelier Man- 
ufacturing Co. has continuously main- 
tained 24-hour service on goods se- 
lected from its “S” line. 


Cole Storage Battery Co., Chicago, 
has completed negotiations for the 
purchase of a 80x181 ft. tract with 
improvements at 2435-39 Indiana ave- 
nue for a reported cash consideration 
of $30,000, subject to an incumbrance 
of $12,500. The Cole company plans 
to remodel the present building into 
a modern storage battery manufac- 
turing building to contain about 
13,000 sq. ft, at an expenditure of 
about $10,000 and will occupy it with 
its business. 


Hamilton & Hansell, New York, 
reports the following sales of Ren- 
nerfelt electric furnaces: A 1000-Ib. 
400-kv-a. furnace to the Steel Alloys 
Co. of America, Bayway, Elizabeth, 
N. J., to be used for the reduction of 
tungsten-acid to metallic tungsten; 
and a 1000-1b., 200-kv-a. furnace to the 
British Nickel Co., Ottawa, Can., to 
be installed at its Deschene plant in 
Quebec, to be used for melting nickel. 
A 150-kv-a., single-phase pot furnace 
with complete equipment has been 
sold to the government of Nether- 
lands, “Colonial Department. This 
furnace will be erected at its experi- 
mental station in Batavia, Java, Dutch 
East Indies. 


Borden Co., Warren. Ohio, manu- 
facturer of Beaver easy working die 
stocks and square-end pipe cutters, 
has just purchased an Oldsmobile 
roadster for its representative, George 
D. Clewell, who covers the New Eng- 
land States, Cleveland and Detroit. 
Mr. Clewell expects to work his en- 
tire territory with the car and in this 
manner will be able to keep in closer 
contact with the small towns and 
also be in a position to render more 
thorough co-operation with the job- 
bers. Charles A. Greene, Chicago 
representative for the company, has 
opened an office at Room 501, 549 
West Washington boulevard, Chi- 
cago. 


Ilg Electric Ventilating Co., Chi- 
cago, as the culmination of ten years 
of employes’ relation work, has estab- 
lished the system of allowing its em- 
ploves to elect a member of its board 
of directors. This plan is similar to 
the law recently passed by the Massa- 
chusetts legislature. which was de- 
vised to stimulate co-operative effort 
between management and operatives 
in Massachusetts. 

The ofticers of the Ilg company 
have already established a system 
whereby the workers have a large 
voice in the internal affairs of the 
concern. About two years ago the 
workers, through the department 
hesds, formed a welfare committee, 
which at first dealt with such matters 
as come under the general heading 
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of “welfare work.” Its feld was 
gradually expanded, until now it has 
been established as an advisory com- 
mittee which is virtually a board of 
control so far as the internal policy 
of the plant is concerned. It is com- 
posed of ten workers from the plant, 
known as department heads, and five 
men from the office, embracing the 
secretary, vice-president, engineer, 
production expert and purchasing 
agent. When the company decided 
to build a new plant recently the 
board selected the plant and decided 
on the type of building and ma- 
chinery. It passes on practically 
everything, including pay rolls and 
classifications of wages, and its mem- 
bers are being initiated into higher 
financing questions, such as unit 
production costs, depreciation and 
overhead charges. As a background 
for this is a profit sharing system 
which the lig company established 
about eight years ago, and was inaug- 
urated with the idea of giving the 
employes a permanent interest in the 
company’ as a business proposition. 
The yearly salary of each employe 
was considered as his investment in 
the concern, and a yearly dividend is 
paid upon it, determined by the di- 
rectors after they ascertain the year’s 
profits. In addition, length of service 
is a factor, those having worked at 
least six months and less than two 
years receiving a basic profit sharing 


dividend. This is supplemented by a. 


graded increment, 5% extra for those 
who have worked two years, 10% for 
three years, and so on up to 11 years’ 
service, which gixes a 50% extra 
profit. 

The company ascribes its remark- 
able development in largest meas- 
ure to its co-operative system. 
During the war when labor turn- 
over was at top notch, the Ilg 
company had practically none, its 
whole force remaining intact with 
the exception of about 2%. The sys- 
tem has stabilized its staff in the 
plant, which has meant increased effi- 
ciency, which in turn has resulted in 
greater output, lower cost of produc- 
tion, higher profits, and increased 
wage dividends to the workers. 


Page Steel & Wire Co., 30 Church 
street, New York City, has issued 60- 
page booklet on Armco iron rods and 
wire for electric welding and oxy- 
acetylene welding. These rods are 
prepared by a special process so as to 
be of exceptional purity, rivaling, if 
not exceeding, the material formerly 
largely imported from Sweden and 
Norway. For welding with metal 
electrodes it 1s necessary to have fill- 
ing material of great purity. and these 
rods and wire have been found very 
well suited for this purpose. The 
booklet gives a great deal of techni- 
cal information on the production, 
structure and purity of this material 
and has a very large number of illus- 
trations showing it in use for va- 
rious kinds of welding. A large mass 
of valuable information as well as 
tables of metric and other measures. 
A conventent feature is the inclusion 
of some dozen extra pages for mem- 
oranda. 


Robbins & Myers Co., Springfield, 
Ohio. has completed negotiations 
whereby ¢t acquires the entire prop- 
erty -of the James Leffel Water 


Wheel Co.. adjoining its plants in 
Lagona, and thus is formed the nucle- 
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"us for the’ largest ‘exclusive electric 


fan and motor manufacturing plant 
in the world. Through this purchase 
the Robbins & Myers Co. acquires 
over five and one-half acres of 
ground, including 98,000 sq. ft. of 
factory floor space, and all buildings, 
including the boiler shop, erecting 
room, foundry, pattern room, wood- 


‘working shop and office building. 


Added to the present tactory accom- 
modations of the company, which in- 
clude Plants One and Two in Lagona. 
the recently completed warehouse, 
and Plant Three in the Shuey fac- 
tories building, this will give the firm 
approximately 500,000 sq. ft. of almost 
contiguous floor space, and over four- 
teen acres of ground. The company 
will also acquire the switching spurs 
now used by the Leffel company, 
giving tracks on two sides and 
switching facilities in the heart of the 
property. 

Plant Nos. One and Two are so 
located as to provide for construc- 
tion in between on the north and 
south, consuming all the James Leffel 
property, and making one continuous 
factory building eventually. The in- 
creased factory facilities will mean 
material expansion of the motor man- 
ufacturing business, development of 
new motors and particularly expan- 
sion of the new line of repulsion and 
induction motors. 

Immediately foltowing the vacating 
of the present factory and ofice 
buildings by the Leffel company, the 
Robbins & Myers Co. will assume 

ossession and will increase its force 
rom 3000 to over 5000. The present 
Leffel factory buildings will be used 
for the present, although the com- 
pany bas under contemplation entire 
reconstruction of the buildings, con- 
necting with Plants One and Two 
which will provide adequate facilities 
to accommodate more than 6000 em- 
ployes. 

Originating with a small casting 
foundry in 1878, under the ownership 
of Chandler Robbins and James A. 
Myers, the Robbins & Myers Co. has 
experienced a remarkable growth and 
will indisputably become the world’s 
largest exclusive manufacturer of 
electric fans and motors. In 1887, C. 
F. McGilvray, president of the com- 
pany, and also president of the City 
Commission, joined the firm as su- 
perintendent. In 1898 with a force 
of barely more than 200, the firm 
entered the electrical field. manufac- 
turing ceiling fans and later desk and 
bracket fans, and in the following 
year built its first power motors. In 
1900 James A. Myers, H. E. Myers 
and C. F. McGilvray purchased the 
interest of Chandler Robbins and 
continued the firm as the Robbins & 
Myers Co. The purchase from John 
W. Bookwalter of the old rake fac- 
tory in 1899 formed the nucleus for 
the present main plant, which was re- 
constructed in 1907. The complete 
destruction of the R. & M. foundry in 
1914 resulted in the erection of Plant 
Two the following year. Plant Three 
in the Shueing building was acquired 
in 1918. and the new warehouse was 
also built last year. With the retire- 
ment in 1915 of H. E. Myers, the 
official personnel of the company be- 
came C. F. McGilvray, president: 
Wilbur J. Mvers, vice-president, and 
Warren A. Myers, secretary. In 1917 
H. E. Freeman jomed the_conipany 
as treasnrer: 
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Current News 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


Fair Haven, Vt.—Tair Brothers 
Creamery Co. will install ice making 
machinery for the refrigeration of its 
entire creamery. The power require- 
ments of this plant will be furnished 
by the Western Vermont Power 
Light Co. 


Brockton, Mass.—George E. Keith 
Co. has awarded a contract to West- 
cott & Mapes, 207 Orange street, 
New Haven, Conn., for the construc- 
tion of a new one-story power house 
at its plant, about 60x75 ft., to pro- 
vide for increased operations. 


Chelsea, Mass.—Bureau of Yards 
and Docks, Navy Department, has 
taken bids for the proposed extension 
to the local heating plant and dis- 
tribution system. The work will cost 


approximately $70,000. C. W. Parks 
is chief. 
Worcester, Mass.—New England 


Power Co. will expend $1,000,000 this 
season in increasing its power and 
means of distribution. One of the 
main generating stations of the sys- 
ten: is at Vernon, Vt. This station 
will be enlarged by the erection of a 
large building and the installation of 
water wheels and generators to give 
15,060 hp. additional, to bring the 
capacity of the plant to 45,000 hp. 
Additional substations will be built. 
Another important work will be con- 
necting the present system, which 
covers central and western Massa- 
chusetts and much of Connecticut 
and Rhode Island, with the metro- 
politan district of Boston by building 
a line to feed into and from the 
Edison company’s stations. 


Brooklyn, N. Y.—In connection 
with the construction of a new boat 
storage shed, the Bureau of Yards 
and Docks, Washington, D. C., ìs 
planning for the installation of two 
new electric traveling cranes. 


Brooklyn, N. Y.—Brooklyn Rapid 
Transit Co. ‘has been granted an 
order by Federal Judge Mayer au- 
thorizing the issuance of receiver's 
certificates for $20,000,000. Of this 
sum, it is proposed to utilize approxi- 
mately $16,000,000 for the equipping of 
rapid transit lines, the remainder to 
provide for extensive improvements, 
etc., in the surface lines of the com- 
pany. 


Massena, N. Y.—St. Lawrence 
River Power Co. has tiled application 
with the Public Service Commission 
for permission to acquire the capital 
stock of the St. Lawrence Trans- 
mission Co., Potsdam. It is set forth 
in the petition that the St. Lawrence 
River Power Co. is the owner of all 
of the 3260 acres of the stock of the 
St. Lawrence company, and that the 
sum of $2,260,265 has been advanced, 
used. for the most part, for the elec- 
tric development at Colton, N. Y. 


Glens Falls, N. Y.—The movement 
for the establishment of an orna- 
mental lighting system in the busi- 
ness sections of the city and the city 
park which was given up during the 
beginning of the war was again taken 
up when Elmer J. West, vice-presi- 
dent of the Adirondack Electric 
Power Corp., submitted a plan to the 
Common Council and if the council 
accepts it the power company will 
stand the expenses of installing the 
equipment which will be about $10,- 
000. 


Mt. Jewell, N. Y.—Mt. Jewell Tan- 
nery Co. has petitioned for franchise 
to furnish hght and power. 


Montauk, N. Y.—Bureau of Yards 
and Docks, Navy Department, is tak- 
ing bids for the construction of the 
proposed power house at the local 
Government site. 


New York, N. Y.—Electric Cleaner 
Co., 575 Fifth avenue, has filed notice 
with the Secretary of State of the 
issuance of additional stock increas- 
ing its capital from $5000 to $1,540.- 
QOO to provide for expansion. The 
company manufactures vacuum clean- 
ers, etc. 


New York, N. Y.—New York Edi- 
son Co., 130 East 15th street, is 
having plans prepared for the con- 
struction of a two-story brick admin- 
istration building, about 25x75 ft., to 
be located at Hester and Norfolk 
streets. William Whitehill, 32 Union 
Square, is architect. 


New York, N. Y.—New York Edi- 
son Co. has recently completed nego- 
tiations for the purchase of property 
on Hester street for a new building. 
The company is planning for the 
erection of a new transformer station 


at 421-23 East Sixth street. 


New York, N. Y.—New York Mu- 
nicipal Railway Corp. has had plans 
prepared for the erection of two new 
one-story structures at 420-22 Broad- 
way. Fred P. Platt & Brothers, 1123 
Broadway, are architects. 


New York, N. Y.—Reimers Manu- , 


facturing Co., 517 West 45th street. 
manufacturer of electric heaters, etc., 
has leased property at 507-13 West 
50th street, for new works. 

Niagara Falls, N. Y.— Niagara Falis 
Power Co., Buffalo avenue, has filed 
plans for the .construction of a new 
one-story gatehouse, about 75x158 ft., 
at its plant at the Canal Basin. Con- 
tract for the structure, which is esti- 
mated to cost about $30.000, has been 
awarded to the Read-Coddington Co., 
Portage road. 


Watertown, N. Y.—Northern New 
York Utilities, Inc.. has been granted 
permission by the Public Service 
Commission to issue refunding mort- 
gage bonds for $200,000, and cumula- 
tive first preferred stock for $118,000, 
as well as common stock for $42,500. 


Bordentown, N. J.—Public Service 
Corp. is planning for the commence- 
ment of work on the construction of 
the proposed electric power line to 
extend from Bordentown to the mu- 
nicipal waterworks. It is also planned 
to place into operation at an early 
date the two new electrically operated 
pumping units installed at this plant. 
The entire work is estimated to cost 


$15,000. 


Glenmore, N. J.—Philadelphia & 
Reading Railroad, Reading’Terminal, 
Philadelphia, Pa., has taken bids for 
the construction of a new one and 
two-story signal tower and battery 
house at Glenmore, N. J. 


Newark, N. J.—Electrical Appliance 
Co.. 164 Market street, has filed 
notice of organization to operate for 
the production of electrical appli- 
ances, etc. Bernard Lefkowitz heads 
the company. 


Newark, N. J.—Standard Electric 
Manufacturing Co., 24 Scott street, 
has acquired a portion of the building 
at 126 South street and will establish 
a plant. 


Trenton, N. J.—The City Commis- 
sion has taken bids for electrical 
work in connection with the pro- 
posed building to be erected on 
North Warren street. The Electrifier 
Shop, Trenton, submitted the low bid 
at $1325. Other bidders are: Carr & 
Schultz, Trenton, $1495: ee the 
Mercer Electrical Co., $1590.87 


Trenton, N. J.—Trenton and Mer- 
cer County Traction Corp. is plan- 
ning for immediate work on the in- 
stallation of a new conduit system on 
Lincoln avenue and other streets. 


Trenton, N. J.—John A. Roebling 
Sons Co. will make extensions and 
alterations in its one-story drying 
oven works at its wire rope manufac- 
turing plant. 


Carlisle, Pa.—E. C. Beetem & Sons 
are taking bids for the construction . 
of a one-story brick and steel power 
plant at their works, to provide for 
increased capacity. The structure 
will be about 46x46 ft. W. E. S. Dyer, 
Land Title building, Philadelphia, is 
architect for the company. 


Pittsburgh, Pa—Jones & Laughlin 
Steel Co. has had plans prepared for 
the construction of its new one-story 
boiler plant, to be located on Second 
avenue, near Bates street, the struc- 
ture to cost about $6000. A building 
permit has been issued. 


Pittsburgh, Pa—FEffective July 1, 
the Duquesne Light & Power Co. 
will place into operation a new 
schedule of rates, reducing the pres- 
ent cost of electric power service by 
approximately 20%. 


Sparrows Point, Md.—United Rail- 
ways & Electric Co., Continental 
building, Baltimore, has awarded a 
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contract to the Price Construction 
Co., Maryland Trust building, Balti- 
more, for the construction of a rein- 
forced - concrete two-story signal 
tower at its local properties. 


Sparrows Point, Md.—Bethlehem 
Steel Co. has awarded a contract to 
Gladfelter & Chambers, 932 West 
36th street, Baltimore, for the con- 
struction of a new one-story brick 
pumping plant at its local works, 
about 50x80 ft. 


Clarksburg, W. Va — Lafayette 
Window Glass Co. desires prices on 
a 100-hp. boiler. Address Julien 
Coussin, president. 


Millvale, W. Va—Northern Vir- 
ginia Power Co. will erect a power 
house, 33x50 and 50x57 ft. in dimen- 
sions. 

Spencer, W. Va—The city has had 
plans prepared for the construction 
of a one-story brick electric light 
plant, about 30x40 ft., to be used for 
municipal service. R. C. Wieland is 
mayor. 


Wheeling, W. Va—Benwood-Mc- 
Mechen Consolidated Water Co. will 
install two motor driven centrifugal 
pumps. S. G. Smith, receiver. 


Bridgewater, N. C.—Southern Pow- 
er Co.. Charlotte, N. C., has recently 
completed arrangements for the ac- 
quirement of the Sydo hydroelectric 
development, and it is understood 
that plans are bheing arranged for the 
completion of the work, including the 
construction of power house, com- 
plction of dams, etc. It is understood 
that the project will involve an ex- 
penditure of about $400,000. 


Dublin, Ga.—One of the important 
matters discussed at the merchants’ 
meeting was the pressing need in 
Dublin for more electric power to 
run the industries that are demanding 
current. It was finally decided to ap- 
point a committee from the mer- 
chants to meet with the Light and 
Water Commission for the purpose 
of asking that some relief from the 
present situation be granted. 


Bowling Green, Fla.—The city will 
vote on $20,000 bonds for water plant 
and electric distributing system. Ad- 
dress the mayor. 


Leesburg, Fla.—The city is under- 
stood to be having plans arranged 
for the construction of a new mu- 
nicipal electric light svstem. Bonds 
to the amount of $35,000 have been 
issued to provide for the proposed 
work. 


Port Orange. Fla.—The city has 
voted to issue $9000 in bonds to con- 


struct electric light system. Address 

mayor. 

NORTH CENTRAL STATES. 
Bellefontaine, Ohio.—An election 


will be held Aug. 12 for issuing bonds 
$110.000 for improving waterworks 
plant and installing meter system. 


Columbus, Ohio.—Columbus 


vevor Co. plans the erection 
plant, 100x180 ft. in size. 


Lima, Ohio.—Ohio Electric Co. will 
expend $200,000 immediately on new 
equipment and will erect within tive 
vears either at Indian Lake or Scotts 
Crossing a power plant to cost $2.- 
000.000, capable of handling the light 
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DATES AHEAD. 


Electrical Supply Jobbers’ Associa- 
tion. Annual convention, Hot Springs, 
Va., June 10, 11 and 12. Headquar- 
ters, The Homestead Hotel. Secre- 
tary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 


Tri-State Water and Light Associa- 
tion. Annual convention, Greenwood, 
S. C., June 17-19. Secretary-treasurer, 
W. F. Stieglitz, Columbia, S. C. 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. ' Secre- 
tary. Calvin W. Rice, 29 West 39th 
street, New York City. 


American Institute of Chemica! En- 
gineers. Summer meeting, Boston., 
Mass., June 18-21. Secretary, Prof. J. 
C. Oslen, Polytechnic Institute, Brook- 
lyn, N. Y 
Association of Electrical 
and Dealers. Summer 
convention, Decatur, NL, June 20-21. 
Secretary, W. J. Colins, 179 West 
Washington street, Chicago. 


American Society for Testing Ma- 
terials. Annual meeting, Atlantic City. 
N. J., June 24-27. Headquarters, Hotel 
Travmore. Secretary, University of 
Pensylvania. 


American Institute of Electrical Fn- 
gineers. Annual convention, Adiron- 
dacks, N. Y., June 24-27. Headquar- 

Lake Placid Club. Secretary. 
. Hutchinson, 33 West 39th street, 
New York. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee. Wis., July 15, 16 


INinois 
Contractors 


and 17. General manager, Wiliam H. 
Morton, 110 West 40th street, New 
York City. 

Ohio Electrical Light Association. 
Annual meeting. Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, 


Greenville, Ohio. 


International Association of Munici- 
pal Electricians. Annual convention, 
Chicago, Sept. 23-26. Secretary, Clar- 
ence R. George, Houston, Tex. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire build- 
ing, Pittsburgh, Pa. 


National Association of Electrical 
Inspectors. Annual meeting. Spring- 


field, Mass., Oct. 13 and 14. Secretary, 
W. L. Smith, Concord, Mass. 


Iuminating Engineering Society. 
Arnual convention, Chicago, HIL, Oc- 
tober. General secretary, Clarence L. 
Law. 29 West 39th street, New York 
City. 


and power needs for this city for the 
next ten vears. 


Minerva, Ohio.—.An election on a 
$50,000 bond issue for the purpose of 
repairing and enlarging the municipal 
electric light plant carried. 

Oberlin, Ohio.—A_ special election 


will be held to vote on the question 
of issuing $50,000 in bonds to erect a 


municipal plant for the distribution 
of light and power. Address city 
clerk. 


Brazil, Ind.—Terre Haute, Indian- 
apolis & Eastern Traction Co. was 
the only bidder for the contract for 
furnishing street lighting for the city 
of Brazil and decision in the matter 
of awarding the contract was with- 
held. A slight change was made in 
the bids for lights under the old con- 
tract, by replacing the arc lights with 
incandescent globes, which the com- 
pany has expressed its willingness to 
do. 

Evansville, Ind. — Louisville & 
Nashville Railroad Company has be- 
vun extensive improvements at How- 
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ell, Ind., a suburb of Evansville. An 
electric turntable will be completed 
within the next six weeks and an 
automatic coaling station will be 
built. A new roundhouse will be built 
later. 


Gary, Ind. — Lighthouse Electric 
Co. has increased its capital stock 
from $10,000 to $20,000. Of this $12,- 
000 will at once be expended in build- 
ing an addition to the building occu- 
pied by the company at 570 Washing- 
ton street and in doubling the space 
and facilities of the concern. A. B. 
Harris, president of the company. 


Hartford City, Ind.—The south side 
plant of the American Window Glass 
Co. will be rebuilt this summer at a 
cost of $250,000. An additional line 
of tive additional blowing machines 
wiil be added, six new flattening 
ovens and two new producers, as well 
as complete remodeling and enlarge- 
ment of the plant. 


Indianapolis, Ind.—E. G. Spink Co. 
will build three-story brick and stone 
apartment building, 70x170 ft., at 1733 
North Meridian street. The com- 
pany will also erect a three-story 
apartment building, 50x200 ft., at 1226 
North Illinois street. 


Merion, Ind.—Allmur Manufactur- 
ing Co. proposes to build a new plant 
on property recently acquired, at an 
estimated cost of $25,000. 


Delavan, Ill.— Twenty-four hour 
service will be supplied by the Roval 
Light & Power Co., the company to 
build a 6600-volt transmission line 
from the new power house at San 
Jose to Delavan. The present power 
house of the company at Delavan to 
be used in cases of emergencies. 


Elgin, I1l.—The Elgin Country Club 
will install a private electric lighting 
plant at a cost of $1000. 


Elizabethtown, IH.—A stock com- 
pany is being formed here for the. 
purpose of erecting and operating a 
light and power plant. A franchise 


has already been granted. Address 
E. F. Carter. 


Springheld, Ill—Plans are under 
way for the purchase and operation 
of the Springheld Gas. Light & Pow- 
er Co. by the city. Springħeld now 
has a municipal light plant which 
serves approximately one-third of the 
clectric power consumed by the com- 
munity. The municipal plant sells 
its current at six cents a kw-hr. The 
rate of the utilities company is ll 
cents an hour. The corporation which 
owns the electric and power plant 
also owns the street railway system 
and there 1s a movement under way 
to purchase this utility when the 
company’s franchise expires two 
vears hence. 


Battle Creek, Mich. — Advance 
Pump & Compressor Co. will build a 
machine shop, foundry and power 
house. C. A. Flenn, purchasing agent. 


Plainwell, Mich.—Fire in the wheel- 
house of the Consumers’ Power Co.'s 
generating plant completely de- 
stroyed the plant and its equipment. 
loss $25,000. 


Ironton, Minn.—The village conn- 
cil has Jet contract for ornamental 
lights to the Western Flectric Co.. 
114 North, 3rd street, (Mimneapolis, 
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Minn. Address Theo. Grunsted, 


clerk. 
Red Wing, Minn.— The City Council 


has been authorized to issue bonds 
for $350,000 to provide for the con- 
struction of a new municipal power 
and electric light plant, preliminary 
plans for which are now being pre- 
pared. S. T. Irvine is clerk. 


Wells, Minn.—The city is prepar- 
ing plans for a power house and elec- 
tric distributing system.. 


Janesville, Wis.— In connection 
with the proposed construction of a 
two-story plant, to be used as an ad- 
dition to its works, the Parker Pen 
Co. has had plans prepared for the 
erection of a new brick, steel, and 
concrete power plant for works op- 
eration. Estimated cost, $125,000. 


Malone, Wis.—Malone Light & 
Power Co. has been organized by 
John L. Beau, Frank Clark and 
Christ Pickart. The capital stock is 
given at $25,000. 


Sheboygan, Wis.—Honold Electric 
Co. will build a one-story addition, 
50x80 ft., for the repair and mainte- 
nance of storage batteries and auto- 
motive electrical devices. 


Newton, Iowa.—Des Moines Flec- 
tric Co. will furnish electric energy 
to Newton at 2.42 cents per kw-hr. 
tor eight years. Plans are being made 
to erect a $90.000 plant at Newton 
in the future. 


Carthage, Mo.—The installation of 
cluster lights on all paved streets is 
contemplated. J. B. Lloyd, city clerk. 


Fulton, Mo.—A special election will 
be held on June 17 to vote on a 
$50.000 bond issue for installing a 
municipal telephone system. The 
bonds are to bear 5% interest. 


Sikeston, Mo.—The city is under- 
stood to he planning for the con- 
struction of an electric lighting svs- 
tem, to be used for municipal service. 
Plans are under consideration for a 
bond issue for $75,000, to provide for 
the cost of the proposed work. 


Springfield, Mo.—Springfield Gas 
& Electric Co. have made plans for 
the construction of a new power gen- 
erating plant to be erected at a cost 


of $750,000. 


Alexander, Kans.— Plans are being 
made to extend the electric lines 
from McCracken to furnish current 
for Alexander. 


Chanute, Kans.—A special election 
will be held in the near future to vote 
on a $60,000 bond issue for the ex- 
tension of the city electric service. 


Herndon, Kans.—Additional street 
lights are to be installed by the City 
Council. 


Hutchinson, Kans.—It is very prob- 
able that an electric power transmis- 
sion line will shortly be built from 
Hutchinson to Partridge. Arlington, 
Lanedon and Turon, supplying those 
towns with light and power. Delega- 
tions from the city councils and com- 
mercial bodies of the four towns were 
here in consultation with J. F. Spring- 
field, manager of the United Water, 
Gas & Electric Co. 


Larned, Kans.—Pawnee Power & 
Water Co. has begun work on the 
line out of Burdette to connect with 


RLECTRICAL 


Burdette. Four or five additional 
towns along the line have made 
application for having the power 


brought to their communities. 


$ 
McPherson, Kans.—A possibility 
exists that McPherson will have a 
5000-hp. plant. The Central Kansas 
Power Co. is gòing to build a large 
power plant on the western end of 
its transmission system. R. O. Keys 
represents the company. 


Mulvane, Kans.— Henrici & Lowry, 
engineers, 222 Commerce building, 
Kansas City, Mo., have been chosen 
to make plans for a new electric light 
plant. 


Oswego, Kans.—Engineer Moore 
has been chosen to prepare at once 
plans for the new municipal electric 
light and power plant. $50.000 bonds 
have been voted for the plant. The 
new plant will be started as soon as 
practicable and completed by Nov. 1 
if possible. 

Rossville, Kans.—The electric light 
company ts making plans for the con- 
struction of a new building for its 
plant. 


Omaha, Neb.—Comunissioner Zim- 
man has proposed to the Council that 
800 gas lamps be replaced with elec- 
tric lights. This proposal was offered 
in spite of the fact that the city owns 
the gas lighting equipment and main- 
tains it. A list of 354 replacements 
has already been worked out and the 
total number will be brought up to 
$800. 


West Point, Neb.—Election will be 
called soon to vote $300,000 in bonds 
for water power plant. 


Sioux Falls, S. D.—Excavations 
have been completed and the forms 
set for the foundation of the $300,000 
addition to Northern States Power 
Co.'s power plant at Sioux Falls. A 
new 3000-kw. generator will be in- 
stalled. 


SOUTH CENTRAL STATES. 


Louisville, Ky.— Kentucky Wagon 
Manufacturing Co. will-expend $100,- 
000 in the construction of a two-story 
steel and brick building with modern 
equipment and machinery. Address 
R. V. Board, president. 


Anniston, Ala—A deal has just 
been concluded here whereby the 
Southern Munitions Co., a subsidiary 
of the Alabama Power Co., purchased 
all of the property known as the car 
works plant, and its early operation 
to full capacity is an. immediate in- 
dustrial prospect for Anniston.. 


Union Springs, Ala—The city has 
voted $16,000 bonds to improve water 
and electric light plant and purchase 
fire department truck. Address rhe 


mayor. 
Blytheville, Ark.—Missouri South- 
eastern Utilities Co. will establish 


central power plant to furnish elec- 
tricity for towns in southeast Mis- 
souri and northeast Arkansas. 


Ft. Smith, Ark.—Voluntary bank- 
ruptcy proceedings have been filed 
in the United States District court 
at Harrison, Ark.. by the Harrison 
Gas & Electric Co. 


Little Rock, Ark.—Arkansas Hyv- 
dro-Electric Development Co.. through 
its engineers, Dickinson & Watkins, 
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hled with Secretary ot State Terral 
the engineers’ estimate of cost and a 
plat showing lands required for the 
proposed development of the power 
dam site near Heber Springs. The 
plans call for a 15,000-kw. installation. 
The estimated cost totals $873,950. 


Little Rock, Ark.—Contract will be 
awarded soon for drilling test holes 
to diagram the geological formation 
of the big dam site on the Little Red 
River. A hydroelectric generating 
plant, including a large concrete dam, 
spillway, power house and transmis- 
sion lines, are called for in the plans 
and specifications. The estimated cost 
of the first unit 1s about $300,000. 
With al! units constructed that the 
plant provides for, the total cost will 
be about $1,000,000. 


Marianna, Ark.—Arkansas -Light & 
Power Co. has been directed to re- 
place several parts of machinery that 
are defective; to duplicate certain 
units and thoroughly overhaul and 
put into effective operation condition 
the entire plant; to install a new 
boiler feed pump of 250 hp. capacity; 
repair the switchboard and to proper- 
ly connect the meters and to maintain 
at all tines ample number of street 
lights. ! 


Oklona, Ark.—An electric | light 
plant will be installed on the Antone 
river. to be operated with water 
power and to furnish electric current 
for Oklona and large plantations in 
the vicinity. R. H. Andrews, owner 
of the local telephone exchange, is 
promoting the enterprise. 


Texarkana, Ark. — Southwestern 
Gas & Electric Co. is planning for the 
immediate rebuilding of its carhouse 
and shops recently destroyed by fire, 
with loss estimated at approximately 
$150,000. 


Garber, Okla—Fngincers Black & 
Veatch, 507 Interstate Bank building, 
Kansas City. Mo., have prepared 


plans for light and water system. 


Hominy, Okla.—The city will in- 
stall an electric light system. Address 
the mayor. 


Newkirk, Okla.—Election to vote 
$185,000 in bonds for a new light 
plant, new well, extension of water . 
and light systems, carried. 


Oklahoma City, Okla.—One 100-cp. 
electric light 1s to be installed every 
150 ft. for a distance of two miles 
along the diversion dam and.at other 
points of the city water suppiy for 
night work and emergency use. 


Perry, Okla.—Black & Veatch, 507 
Interstate building, Kansas City, Mo., 
are making plans and estimates for 


waterworks and electrical improve- 
ments. 
Tahlequah, Okla—Two hundred 


thousand dollars in bonds have been 
voted for a municipal power and elec- 
tric plant. Plans show that the plant 
will be one of the best in the state 
and will be able to furnish power and 
light to other cities if they want it. 
The fall of the river at that place is 
sufficient to generate all the power 
that is needed at a minimum of cost. 


Weleetka, Okla.—The construction 
of a power plant on the Canadian 
river is contemplated. 


Bloomburg, Tex.—The city com- 
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missioners will install an electric light 
plant. 


Brownsville, Tex.—Contract for a 
500-kw. turbogenerator to be installed 
in the municipal electric power plant 
was awarded to the Southwestern 
General Electric Co., Dallas. Conden- 
sing apparatus for the new unit has 


not been contracted for. This will 
cost about $10,000. 
Dallas, Tex.—Dallas Power & 


Light Co. has filed an application 
with the city for permission to issue 
$1,500,000 in preferred stock and $6,- 
000,000 in bonds for refinancing pur- 
poses, in order to take care of first 
mortgage when due, and to make 


necessary extensions and improve- 
ments. 
Dallas, Tex.—An application has 


been filed with the city of Dallas by 
the Dallas Power & Light Co. for 
permission to issue $1,150, 000 in pre- 
ferred stock and $6,000,000 in bonds 
for refinancing purposes. It is de- 
sired to refinance in order to take 
care of the first mortgage when neces- 
sary and to make needed improve- 
ments and extensions. 


Donna, Tex.—Permission has been 
granted to the Donna Light, Ice & 
Power Co. of Donna to increase its 
capital stock from $5000 to $10,300. 
The company is making plans for ex- 
tensive improvements. 


Ennis, i —The installation of a 
municipal nghting plant has been 
proposed by Mayor White. 


Wichita Falls, Tex.—The Chamber 
of Commerce of Wichita Falls has 
under consideration the proposition 
of constructing an interurban railway 
line between this place and Burk- 
burnett. The matter was presented 
to the board of directors by W 
Sonntag, a railroad contractor of 
Evansville, Ind. No power 
would be constructed, the line obtain- 
‘g its operating power from the 
‘sexas Light & Power Co. 


WESTERN STATES. 


Dillon, Mont.—Plans are under 
consideration for the installation of a 
street lighting system and paving the 
streets. a cost of the work is 
about $80,000 


Pine Bluffs, Wyo.—A bond issue of 
$40.000 has been voted for extending 
the water mains and sewers, and also 
enlarging the light plant. 


Grover, Colo.—Citizens have voted 
$34,000 in bonds for water works and 
an electric light plant. 


Santa Fe, N. Mex.—The council 
has appointed a committee to call on 
the Santa Fe Water & Light Co. with 
reference to purchasing its plant and 
to name an engineer for appraising 
the plant. 


Seattle, Wash.—As a result of his 
visit to the Cedar Lake electric power 
plant, Councilman Oliver T. Erickson 
will lay before the Utilities Commit- 
tee a resolution recommending the 
addition of another 10,000-hp. unit to 
the plant. 


Seattle, Wash.—The City Council 
has authorized the Board of Public 
Works to prepare plans for the in- 
stallation of an additional hydroelec- 


plant | 
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tric unit of 10,000 hp. at the Cedar 
Lake municipal power plant. 


North Bend, Ore.—Buehner Lum- 
ber Co. wishes particulars concerning 
500 to 750-kw. a. c. generator set; 60- 
cycle, three-phase, 440 volts. The 
company can use low or high-pres- 
sure turbine, but prefers a surface 
condenser. 


Grace, Idaho.—An election on the 
bond issue to purchase the Grace 
Lighting System carried. The bond 
issue was for $15,000 and will pay for 
the lighting system. 


Salt Lake City, Utah—The City 
Council contemplates improvements 
in the waterworks supply lines, power 
plants, etc., to cost about $1,000,000. 


Phoenix, Ariz.—A transmission line 
70 miles long will be constructed to 


connect the generating station of the 


Pacific Gas & Electric Co. of Phoenix 
and the Arizona Power Co. of Pres- 
cott. The demand for power in the 
district has increased and it is ex- 
pected that additional power facili- 
ties will hasten development. 


Yuma, Ariz.—Southern Sierra Pow- 
er Co. of California has entered into 
a contract with Sanguinetti & Ewing 
of Yuma for the extension of its 
electric power transmission system to 
the irrigated districts of this region 
for the purpose of using the power 
to operate pumping plants and certain 
types of farm equipment. The Yuma 
Gas, Light & Power Co. opposed the 
entry of the Southern Sierra Power 
Co. to this feld and it appealed to 
the State Corporation Commission of 
Arizona to issue an order against the 
power lines of the California corpora- 
tion entering this state. The Corpo- 
ration Commission, however, refused 
to take any part in the fight between 
the two companies and the proposed 
power lines will be built, it is an- 
nounced., About 20,000 acres of land 
will be placed in irrigation, in addi- 
tion to the area already watered from 
pumping plants. 


San Francisco, Cal.—Pacific Gas & 
Electric Co. plans for the early re- 
sumption of work in connection with 
the establishment of a hydroelectric 
power plant in the Big Bend of the 
Pit river, with extensive power devel- 
opment in this district. The project 
is estimated to cost in excess of 


$12,000,000. 


PROPOSALS 


Motor.—Bids will be received at 
Beggs, Okla.. on June 18 for one 
mechanical filter plant, capacity 500,- 
000 gal. per day, to be erected at the 
waterworks plant; also for one 7x8 


triplex pump and 25-hp. electric 
motor. Address W. K. Enoch, town 
clerk. 


Generator and Engine.—Bids will 
be received at Oxford, Ohio, on June 
14 by the Board of Trustees of Miami 
University for an engine and gen- 
erator, together with switchboard 
changes and wiring and piping con- 
nections, for the central heating and 
lighting plant of the university. 
Walter G. Franz, consulting engineer, 
Cincinnati, Ohio, has prepared plans. 
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Boilers.— The .Treasury Depart- 
ment, Supervising Architect’s Office, 
Washington, D. C., will receive bids 
until 3 p. m. June 16 for four new 
water-tube boilers, etc., in the United 
States custom house and post office 
at Cincinnati, Ohio, in accordance 
with = specifications and drawing, 
copies of which may be had at this 
office, or at the office of the custodian, 
Cincinnati, Ohio, in the discretion of 
the Supervising Architect. James A. 
Wetmore, acting supervising archi- 
tect. 


Boilers, Generators, Stokers, Etc.— 
Bids will be received until June 18 
at Kansas City, Kans., on the follow- 
ing alternate bids on one 10,000 or 
one 6000-kw. turbogenerating unit, 
two 600-hp. water-tube boilers and 
automatic stokers, one turbine driven 
boiler feed pump, one brick and con- 
crete transformer house, one substa- 
tion complete with poles, coffers and 
material for new lines. A. H. Strick- 
land, purchasing agent. William Bar- 
clay, engineer. 


Electrical Equipment.— Bids will be 
received until 2 p. m. June 10 by 
Ray L. Gamble, state architect, 
Topeka, Kans., for the following 
electrical equipment for the Normal 
School at Hays, Kans.: One 250-hp. 
automatic horizontal side crank en- 
gine, 270 r.p.m., 100 lb. pressure, four 
valve or uniform type; one 150-kv-a., 
200-volt, 60-cycle, three-phase direct 
current generator, marble 1'% in.: 60 
ft. high switchboard; 570 ft. 400,000 
circular mills cable, two 25-kw. and 
two 15-kw., 220 to 100-volt transform- 
ers, automatic lubricating system, 
valves, etc. A certified check of 5% 
is required on each bid. 


Turbogenerator Sets and Switch- 
board.—Sealed proposals in duplicate, 
endorsed bids for furnishing and 
erecting one 25 and one 15-kw. turbo- 
generator sets and switchboard for 
Mt. Royal Pumping Station, will be 
received at the office of the City 
Register, City Hall, Baltimore, until 
12 o'clock, June 11. Specifications 
may be obtained at the office of the 
Water Engineer, City Hall, Balti- 
more, Md. A charge of $5 will be 
made for each set of specifications, 
this amount will be refunded upon 
the return of the specifications in 
good condition before June 30. A 
certified check of the bidder on a 
clearing-house bank, made payable to 
the Mayor and City Council of Bal- 
timore, Md., for the sum of $500 will 
be required with each bid. 


INCORPORATIONS 


New York, N. Y.—Webb Electric 
Furnace Corp. Capital, $20,000. To 
manutacture electrically operated fur- 
naces and kindred equipment. In- 
corporators: J. G. Webb, H. T. and 
E. G. Gerdes, 30 Church street. 


New York, N. Y.—Aladdin Lamp 
Works, Inc. Capital, $15,000. To 
manufacture electrical equipment. In- 
corporators: R. S. and J. G. Turnbull, 
and L. Castelli, 334 East 78th street. 


Athens, Ohio.—Hocking Light & 
Power Co. has incorporated with a 
capital of $5000 by John¢ BE. Dohnan. 


June 7, 1919. 
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O. M. Rau Appointed Gen. Mgr. Dodge & Zimmerman— 
A. W. Erdman Joins Pratt & Whitney Company—Changes 


E. T. Causer recently resigned as 
works manager of the R. D. Nuttall Co., 
Pittsburgh, Pa. 


F. D. NiMs, vice-president and gen- 
eral manager of the Washington Coast 
Utilities, Seattle, is making a business 
trip to Boston and other eastern cities. 


W. J. Crawerorp has been ap- 
pointed manager of the power apparatus 
department of the F. Bissell Co., jobber 
and manufacturer of electrical supplies 
and machinery, Toledo, Ohio. 


H. L. GARBUTT, formerly man- 
ager of the line materials section of the 
supply department, Westinghouse Elec- 
tric & Manufacturing Co. has been 
made local supply manager of that com- 
pany in San Francisco. 


Davin MCNAUGHTON has 
opened an office at 528 Lincoln Life 
building. Fort Wayne, Ind., where he 
will specialize in report and rate inves- 
tigations of electric light and power 
companies, illuminating surveys, valua- 
tions and industrial engineering. 


V. McDantet, for many vears 
superintendent of the Rogers Light & 
Power Co., Rogers, Ark., has accepted 
the position of superintendent of the 
Fayetteville Gas & Electric Co., Fav- 
etteville, Ark. He will be succeeded by 
his son, Oscar McDaniel, as manager of 
the local’ company. 


A. L. KEMPSTER, manager of the 
Seattle division, Puget Sound Traction. 
Light & Power Co., has gone to New 
York City where he will assist in the 
solution of the transportation problems 
of the Interborough Rapid Transit Svs- 
tem. This corporation, which is the 
largest transportation company in the 
United States, was placed in receivers’ 
hands on March 21, 1919 by the United 
States District Court. 


Cor. Doveras L McKay has 
been elected president of the Pulverized 
Fuel Equipment Corp.. New York, suc- 
ceeding John E. Muhlfeld, who retires 
to return to consulting engineering 
practice. Since July, 1917. Colonel Mce- 
Kay has been engaged in war work, 
firet being commissioned a major in the 
Ordnance Reserve Corps, in charge of 
the raw materials branch of the Gun 
Division, where he purchased all raw 
and semi-finished materials. In Janu- 
ary, 1918. he was promoted to the rank 
of lieutenant-colonel of the National 
Army and appointed -assistant director 
of purchase and supply. He was sub- 
sequently promoted to colonel. He was 
graduated from West Point, and spent 
three years in the army, resigning to 
become deputy chief of the aqueduct 
police. He was later appointed police 
commissioner of New York. and then 
became assistant to the president of J. 
G. White & Co., Inc., two years later 
being elected vice-president and direc- 
tor. 


|. W. BRUSSEL, formerly superin- 
tendent of the Wright-Martin Aircraft 
Corp. Long Island City, has hecome 
factory manager of the Dyneto Electric 
Corp., Syracuse, N. Y. 


CHARLES EISLER, for ve years 
associated with the Westinghouse Lamp 
Co. Bloomtield, N. Y. in the capacity 
of chief designer and engineer in charge 
of the equipment, designing and devel- 
opment department, is now superinten- 
dent of the equipment, designing and 


development department of the Save 
Flectrie Corp., Brooklyn, N. Y. 
CuarRLes H. ELLIroTT, after 


seven vears of service as assistant su- 
perintendent of the blast furnace and 
steel plant of the Youngstown Sheet & 
Tube Co. Youngstown, Ohio, has 
resigned to become atħliated with the 
Weirton Steel Co., Weirton, W. Va. 


Lancpvon S. Simons, who re- 
cently received his discharge as a cap- 
tain im the United States Army, 1s now 
manager of the Boston office of the 
Reliance Electric & Engineering Co., 
with headquarters at 10 High street. 


RaymMonnp W. Frost, recently of 
the Technical Board of the American 
Expeditionary Forces in France, has 
heen appointed assistant chief engineer 
of the Thomson-Houston Co. (General 
Electric Co.) of France, with office 
located at 10 Rue de Lordre, Paris. At 
various times Mr. Frost has been em- 
ployed as engineer by the Pacitic Light 
& Power Corp., Los Angeles, Cal.; 
Sanderson & Porter, New York; the 
Dutch-Shell Oil Co., San Francisco, 
Cal.; Balfour-Guthrie Co., San Fran- 
cisco, Cal, and the Flectric Bond & 
Share Co., New York. 


Lieut. Cor. A. W. ERDMAN 
has been appointed general manager of 
the small tools department of the Pratt 
& Whitney Co., Hartford, Conn. Mr. 
Erdman received his commission as 
major in the inspection division of ord- 
nance in June, 1917, and was promoted 
to the rank of lieutenant colonel in 
January. 1918, which rank he held until 
he was honorably discharged in Decem- 
ber, 1918. He was graduated from 
Stevens Institute of Technology with 
the degree of Mechanical Engineer. 
From 1901 to 1909 he served as super- 
intendent of mechanical engineering 
with the Randolph Clowes Co., Water- 
bury, Conn., and during the two follow- 
ing vears pursued personal research and 
experimental work. During this period 
he developed a compensating device on 
the Lewis range finder, of which the 
Government used over 300 for coast 
artillery defense purposes. From 191] 
to 1917 Mr. Erdman was assistant me- 
chanical superintendent with the Gen- 
eral Electric Co., and for the past two 
years has been engaged in the general 
supervision of the manufacture of ord- 
nance material in that company’s plants. 


L. A. WEATHERWAX,. formerly 
connected with the Hendrickson Con- 
struction Co., Seattle, has affliated him- 
self with the Stone & Webster organiza- 
tion on hydroelectric work at Fresno, 


Cal. 


E. C. Ryan, formerly connected 
with the New York ofhce of the Elec- 
tric Controller & Manufacturing Co., 
has been appointed manager of the 
Chicago branch, with headquarters in 
the Monadnock Block. 


Irvin E. Brooke, until recently 
connected with the Pensacola Shipbuild- 
ing Co. as assistant to the naval archi- 
tect and formerly electrical engineer for 
the Arnold Co.. has opened an office as 
consulting engineer at ROT Stock Ex- 
change building, Chicago, for the prac- 
tice of general engineering work. Mr. 
Brooke was formerly in charge of me- 
chanical work in the city engineer’s 
othce, and prior to that time was on 
the engineering staff of the Common- 
wealth Edison Co. He is an associate 
member of the American Institute of 
Electrical Engineers. 


O. M. Rav, formerly general man- 
ager of the Commonwealth Power Co.. 
Milwaukee, Wis., and for many years 
previous to that connection the electri- 
cal engineer of the Milwaukee Electric 
Railway & Light Co.. is now a resident 
of Philadelphia, having been appointed 
general manager of Dodge & Zimmer- 
man, Inc., Philadelphia. owner of pub- 
lic utilities. His wide experience in that 
field will render his services invaluable 
in his new appointment. Mr. Rau is 
well known in Wisconsin, having for 
many years been a prominent member 
of the Wisconsin Electrical Associa- 
tion. 


Dr WıLLIAM MCCLELLAN, 
who recently resigned as dean of the 
Wharton School of Finance and Com- 
merce of the University of Pensylvania, 
is now vice-president of the Cleveland 
Electric [luminating Co. Dr. McClel- 
lan is a graduate of the University of 
Pennsylvania and he possesses technical 
experience that covers many phases of 
the work. He was at one time engineer 
in charge of construction of the Phita- 
delphia Rapid Transit Co., later becom- 
ing sunervising engineer with Westing- 
house, Church, Kerr & Co. He was also 
a member of the firm of Campion & 
McClellan, and chief of the division of 
light, heat and power of the Public 
Service Commission for the Second 
District of New York. 


OBITUARY. 


NILES O. BRETZ, a member of the 
inspection corps of the Philadelphia 
Fire Underwriters’ Association, serving 
under Washington Devereux, chief of 
electrical department, died recently. The 
late Mr. Bretz was also a member of 
the National Association of Electrical 
Inspectors. 
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Annual Report of Northern States 
Power Co. 


The annual report of Northern States 
Power Co. just issued for the year 1918 
shows that the aggregate gross earnings 
of the company increased 17.31% over 
1917, and net earnings increased 4.52%. 
During the first eight months of the year 
net earnings showed a decrease, not- 
withstanding certain increases in rates 
which had become effective about Jan. 
1, 1918. Additional increases became 
necessary, and were put into effect in 
July and October, 1918. Since then op- 
erating results have improved. Approx- 
imately two-fifths of the increase in gross 
earnings may be considered the result of 
increased rates. 

The earnings statement for 1918 com- 
pared with 1917 is as follows: 


1918, 1917. 

Gross earnings ...$8.392,664.40 $7,154,508 §9 
Net earnings ..... 3,542,.974.06 3,389,780.50 
Fixed charges .... 1,922,713.64 1,709,837.74 
Balance ........+- 1,620,260.42 1,679,942.16 
Preferred dividends 1,036,915.32 916,011.05 
Balance available 

for „amortization. 

depreciation and TERN 

common dividends 583,345.10 763,931.71 


President H. M. Byllesby says in the 
report: 

“The marked growth of the company's 
business continues. War-time activities 
have benefited it but moderately. In fact, 
certain important sections of the territory 
served by the company, notably Minne- 
apolis and St. Paul, would probably have 
shown a greater increase in business un- 
der more normal conditions. 

“In common with all labor-employing 
institutions, the company has been con- 
fronted with the necessarily large in- 
crease in rate of pay, which, together 
with the universarily increased cost of all 
items of operation and taxes. has been 
only partly compensated for by an in- 
crease in rates. 

“No dividends were paid on the com- 
mon stock of the company during the year 
under review. The entire balance of net 
earnings after payment of preferred div- 
idends was set aside for depreciation, re- 
serves and amortization. 

“The territory served by the company 
is extremely prosperous, and the outlook 
for new business is excellent. Judging 
from the results of the first quarter, the 
year 1919 promises to show results more 
commensurate to the volume of business 
and the excellence of the service than has 
recently been the case. 

“All of your properties have been fully 
maintained in accordance with the hien 
standard of operating efficiency «and 
physical upkeep established by your man- 
agement.” 

One hundred and two miles of long 
distance transmission line was built dur- 
ing the year to connect 22 additional com- 
munities and improve the service. Forty 
thousand horsepower additional steam 
generating capacity is now under way, 
the major part of which fs heing installed 
at the Riverside steam station, Minne- 
apolis, and will soon be ready for opera- 
tion. 

Nearly $3,000,000 will be expended for 
new construction during 1919, a large 
part of which capital it is expected will 
be raised locally. During 1918. $1,874,800 
cf the company’s preferred stock was sold 
to 3792 local investors. 


Cutler-Hammer Issues Stock. 


Wiliam A. Read & Co.. Chicago, is 
offering $1.500.000 7% cumulative pre- 
ferred stock of the Cutler-Hammer Man- 
ufacturing Co. at 10214 and accrued div- 
idends. This stock is redeemable as a 
whole, or in part by lot, at 119 and ac- 
crued dividend, on three months’ notice. 
Dividends are payable quarterly, March, 
June, September and December 1. and are 
exempt from the normal Federal income 
tax and from the state of Wisconsin in- 
come tax. A sinking fund is provided. 
comprising 10% of the company's annual 
net profits after payment of preferred 
stock dividends, beginning with the earn- 
ines for the fiscal year ending Dec. o1, 
1920. for the redemption of the preferred 
stock at the market up to 110 and ac- 


crued dividends, or, if not obtainable, for 
redemption by lot at that price. 


Potomac Electric Power Offering. 


The Potomac Electric Power Co. has 
sold an adidtional block of $1,500.000 of 
its general mortgage 6°% bonds to the Na- 
tional City Co. and the Harris Trust & 
Savings Bank. The company does the 
entire commercial electric lighting and 
rower business in the city of Washing- 
ton, D. C., and adjoining communities. 
During the past 15 years the gross ard 
net earnings of the company have more 
than tripled and net earnings for the 
year ended April 30, 1919, were $1,335,262. 


Middle West Utilities Note Issue. 


A. B. Leach & Co., Inc., Chicago, has 
purchased $1,500,000 five-year 7% con- 
vertible gold notes of the Middle West 
Utilities Co. and is offering these for 
public sale. They are dated March 1, 
1919, and mature March 1, 1924. The 
notes are in denominations of $1,000, $500 
and $100 and their price is 97 and in- 
terest, the yield at this price being 7.75%. 
Thev are a direct obligation of the Mid- 
dle West Utilities Co. and are further se- 
cured by collateral consisting of pre- 
ferred stock of certain public utility cor- 
porations controlled by the Middle West 
company and common stock of the com- 
pany in the proportion of $1500 par value 
of stock for each $1000 of notes. At the 
option of the holder, any notes may be 
converted at any time before maturity, or 
if notes are called for redemption before 
maturity then at any time before the 
period of 30 days immediately preceding 
the redemption date, for certain preferred 
stocks of subsidiary companies and a cer- 
tain proportion of common stock of the 
Middle West Utilities Co. to the extent of 
$1500 par value of stock for each $1000 
note. The Middle West Utilities Co. 
through its subsidiaries operates in the 
following 15 states: Tllinofs, Indiana, Ken- 


tuckyv, Maine, Michigan, Missouri, Ne- 
braska, New Hampshire, New York, 
Oklahoma, Tennessee, Texas, Vermont, 


Virginia and Wisconsin, and serves an 
aggregate population of 1,272,250. 


Wisconsin Valley Electric Increases 
Capital. 


At a meeting of the stockholders of the 
Wisconsin Valley Electric Co. held re- 
cently a resolution was adopted increas- 
ing the capital stock of the company from 
$800,000 to $2,000,000, the stock to he 
divided into two classes. One class will 
he common stock, to the amount of $1.- 
200,000. total authorized issue. and the 
other class to he 7% preferred stock, div- 
idends payable semi-annually, the 
amount of such preferred stock au- 
thorized to he $800,000. 

The ‘stocknolders further authorized 
the immediate sale of $259.000.00 par 
value of the 7% preferred stock. This 
stock to be sold t. customers of the 
company and the amount which any cus 
tomer of the company will be permitted 
to purchase will probably he limited by 
the board of directors to a reasonable 
amount. As soon as the necessary au- 
thority has heen obtained from the secre- 
tary of state. the company will issue a 
statement to its customers stating the ex- 
act terms and conditions upon which this 
stock can be purchased. The officials of 
the company state that the 7% stock 
will undoubtedly be offered to customers 
on a deferred payment plan similar to the 
plan adopted by the Government in the 
sale of Liberty Bonds. 

The security issues of the company 
now stand ag follows: Common stock, 
authorized $1,200,900, outstanding $800,900; 
preferred stock, authorized $&00.000, out- 
standing none: honds (Wisconsin Valley 
Electric Co.) authorized $15,000,000, out- 
standing $925.0. 

The company has never issued any 
stock dividgnds and all the property of 
the company stands on its books at exact 
costs. 

While no immediate Improvements or 
development of property has been au- 
thorized, it is probable the increase- of 
capital was made with that object in 


view. The company has several projects 
in contemplation which are of considerable 
magnitude and which will probably be 
carried out in the near future. 


Bay State Lines Sold. 


The Bay State Street Ratlway Co., 
which operates in 90 cities and towns in 
eastern and southeastern Massachusetts 
and extends into New Hampshire and 
Rhode Island, was sold at auction recently 
by order of the Federal Court, under tne 
reorganization plan by which the property 
is eventually to be in the hands of the 
mastern Massachusetts Railway Co. and 
be managed by five public trustees pro- 
Mito for by a special act of the legisla- 
ure. 

The purchaser was Arthur I. Glidden, 
representing Lee, Higginson & Co. of 
Boston, reorganization managers for the 
Bay State company, and the price was 
$3,600,000, subject to the taking over of 
various obligations, including those of the 
Bay State receivership and mortgages of 
the Boston & Northern Co. and the Old 
Colony Street Railway Co. 


Duquesne Light Co. Reports for Nine 
Months. 


The Duquesne Light Co. has issued a 
consolidated statement for the*® nine 
months ended Dec. 31, 1918, the fiscal 
year having been changed to correspond 
with the calendar vear. The income ac- 
count for the nine months period com- 
pares with the previous years ended 
March 31 as follows: 


9 mos. ending 
Dec. 31, Years ended Mar. 31 
1918. 1917. 1916. 
GroS& ......-. $8,737,717 $9,842,394 $7,310,704 
Net after tax. 3,330,461 2,709,582 2,990,261 
Other income. 48,423 102,571 112,246 
Total income. 3,376,884 2,812,153 3,102,507 
Surplus after 
charges, de- 


preciation, 

ete. ........ 1,575,687 1,644,296 2,163,227 
Preferred div. 309,878 414,503 397 166 
Common div.. 1,189,130 1.457,969 1,456,172 
Surplus ..... 126,659 %228,176 314,089 

*Deficit. 

Dividends. 
Standard Gas & Electric Co. has de- 


clared a quarterly dividend of 2% on pre- 
ferred stock, payable June 14 to stock of 
record May 31. 


Columbus Electric Co. has declared a 
semi-annual dividend of $3 per share, 
payable July 1 to stock of record June 18. 


Pennsylvania Water Power Co. has de- 
clared a quarterly dividend of 1%%. pay- 
able July 1 to stock of record June 19. 


A quarterly dividend of $2 per share 
has been declared by the Chicago Tele- 
nhone Co.. payable June 30 to stock of 
record June 28. 


Worthington Pump & Machinery Co. 
has declared a quarterly dividend of 154% 
on preferred A stock, also a quarterly 
dividend of 114% on preferred B stock, 
hoth dividends are payable July 1 to 
stock of record June 20. 


San Joaquin Light & Power Co. has 
declared a quarterly dividend of 144° on 
preferred stock, payable June 14 to stock 
of record May 31. 


American Telephone & Telegraph Co. 
has declared a quarterly dividend of 2%. 
payahle July 15 to stock of record June 20. 


Colorado Power Co. has declared a 
quarterly dividend of 1%% on preferred 
stock, payable June 16 to stock of record 
May 31. 


The hoard of directors of the Montana 
Power Co. have declared a quarterly div- 
idend of 114% on common stock, also a 
quarterly dividend of 14% on preferred 
stock! payable July 1 to stock of record 
June 14, 


June 7, 1919. 


ELECTRICAL REVIEW 


For the 
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Readjustment Period—What? 


XXXIX. 


Further development of the electrical in- 
dustry has unquestionably been slowed up by 
delays in new construction, plant improve- 
ment, etc., which in turn have depended upon 
settlement of prices, wage scales and the like; 
but this situation is clearing, also, to a very 
marked degree. 


C. A. TUPPER President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 


The business situation in the United States 
has improved very much in the last month, and 
the outlook is encouraging. It is a very great 
gain to have dissipated the atmosphere of 
pessimism which was prevalent, and that has 
been accomplished in large degree. The idea 
that the bottom was about to drop out of all 
markets, and that a grave period of unemploy- 
-ment and perhaps social disorder was pending, 
is no longer entertained. The people, north 
and south, east and west, have disposed of that 
bogie by simply continuing to buy goods at 
the greatest rate ever known, evidently with- 
out apprehensions of poverty or revolution. We 
conclude that the great body of the American 
people are disposed to go along in a normal 
way, whatever the rest of the world may do; 
and, as their buying capacity is about equal to 


. that of all the rest of the world put together, 


they can do fairly well all by themselves if 
they try. 


There is some unemployment in the large 
cities, but the authorities are over their worry 
on this subject. As a rule the returning sol- 
diers have found their old places ready for 
them, and the substitutes, including many 
thousands of women, are finding employment 
also. 


To sum.-up the situation, there is a gratify- 
ing recovery of sentiment in trade circles, 
brought about by the sustained consumption 
of goods and the widespread prosperity en- 
joyed by the agricultural class. There is no 
gainsaying that the latter is the backbone of 
the business situation, and will be for the year 
to come. 


—National City Bank of New York. 
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976 ELECTRICAL REVIEW 
' i Earnings. PACIFIC GAS & ELECTRIC CO. 
WESTERN UNITED GAS & ELECTRIC. 1918. 1917. Increase. 
For the year ended guno oi TEN Hi operate revenue 65. e ewes 5e4 25% ; .. . $22,595,516 $19,813,381 $2,782,135 
3 SS s* e © @ © eee y y i l f ‘ 
Wet alter A cea d o5. D6 uh i At Operating and administrative expenses ......... 9,740,549 8,904,330 836,219 
Bond interest... 1... 396. 253 314.668 vanes Hate greats ae ester an, es Gg eid. as eat eh dan ic Connie hed esa daha ad 1,782,939 1,253,239 529,700 
Balance, surplud 438 946 387 444 aintenance and reserve for depreciation ....... 2,870,841 2,457,121 413,720 
l ’ i Uncol'ectible accounts and casualties reserves. 336,000 240,000 96,000 
PH ` 4 y — — — E e 
"e a PE Total deductions ...........ccceececeuee Saoti $14,730,329 $12,854,690 $1,875,629 
3327.424: net earnings increased $80.240. Net earnings from operation ........00cc cece ec cceee $ 7,865,187 $ 6,958,691 $ 906,496 
For the four months ended April 30, gross Add: Miscellaneous income ..........ccec0ceees 510,201 508,347 1,854 
earnings increased $1,505,395: net earn- ee ee Pen aoe Pe ae 
ing increased $1,676,968. Total sibs et oow Gun ae me ee hale ail ais int wae le ole a $ 8.375.388 $ 7,467,038 $ 908,350 
gas tees Bond and other interest .......... cc ccc cece cece 4,117,066 4,100,907 16,159 
GENERAL GAS & ELECTRIC CO. Pal $ 4,258,322 ——S ——= 
: DVANCC. aa eraen a E E anes eee sin ae Ba .$ 4,258 322 $ 3,366,131 $ 892,141 
ee era Sale. Bond discount and expense O O O OEDDY 187,019 185,051 1,968 
Rutland veccee ees 4 42,527.54 $ 39, 517.57 ; 
Northwestern Ohio. 26.500.000 23,7 76. 63 Balance Sie BOO es Geechee ee rr se eees $ 4,071,303 $ 3,181,080 $ 890,223 
Sandusky .......... 42.329 23 39.787 95 Additional reserve for depreciation per Railroad . 
Binghamton .. 38,035 46 33.432 17 Commission order No. 3484 ... ccc. ce eee ee ces 1,000,000 1,000,000 eens 
SAVES oea ee ents 10,392.66 10,025.12 a ee ——— —— 
New Jersey......... 26,754 00 21.476 76 SÜTPIUS coho wise ereraa eee eeuir base de sede desd $ 3.071.303 $ 2,181,080 $ 890,223 
Interurban Gas Co.. 699.32 660.04 Dividends paid on preferred stock ......sassessesso 1,490,463 1,471,105 19,558 
Totals ............ $187,238.21 $168,673.34 Balance panorera aaaeeeaa oe ES aA $ 1.580,540 $ 709,975 $ 870.365 
ELECTRIC BOND & SHARE. 
March 15, 1905, to Dec. 31, 1918. 
Gross Net Preferred Common Accumulated 
income. income. dividends. Balance. dividends. income. 
Mar. 15, 1905, to Jan. 31, 1906............ i $ 284,358.87 $ 236,126.41 $ 87.500.900 $ 148,626.41 ............ $ 148,626.41 
Year ended Jan. 31, 1907....... 0... cc eee eee 483,243.41 431,823.81 100,000.00 331,823:81 | | seraneo esris 480,450.22 
Year ended Jan. 31, 1908............... cee eee 328,873.39 243,412.63 100,000.00 143,412.63 ec aa eun ‘ 623,862.85 
Year ended Jan. 31, 1909.......... 0. cece eee 442,881.11 311,851.68 100.000.00 211,851.68 aoaea aenn 835,714.53 
Eleven months ended Dec. 31, 1909.......... 737,759.32 593,719.72 91,666.67 502,053.05 $ 89,000.00 1,267,767.58 
Year ended Dec. 31, 1910........... ccc cee eens l 691, 404. 31 507,418.38 100.000.00 407,418.38 160,000.00 1,505, 185.96 
Year ended Dec. 31, 1911.................0005 966,2 257.36 707,211.76 103,333.33 603,878.43 160,000.00  ~1,949,064.39 
Year ended Dec. 31, 1912.......,. 02. c se ee eee 1,566, 978. 86 1,226,657.26 160,932.36 1,065,724 90 225,333.33 2.789,455.96 
Year ended Dec. 31, 1913............ 2c eee eee 1,554,403.63 1,129 395.65 277,900.41 851,495.24 1,863,000.00"  1,777,951.20 
Year ended Dec. 31, 1914........ ccc eee ceeee 1,558,520.65 1,137,041.69 298,391.67 838,650.02 400,000.00 2,216,601.22 
Year ended Dec. 31, 1915........ 0... cc cece ee 1,820.337.11 1,.401,084.95 344,646.77 1,056,438.18 433,777.78 2,839,261.62 
Year ended Dec. 31, 1916. aaa a e A 2,170.915.12 1.566,932.44 375,557.52 1,191,374.92 1,458,222.22* 2,572,414.32 
Year ended Dec. 31, 1917........ 0.0 cc eeeceee 3,140,020.37 2.066,389.81 487,710.49 1,578,679.32 644,888.89 3,506,204.75 
Year ended Dec. 31, 1918.......... 0.000 eee eee 2,999,674.02 1,450.081.68 511,773.25 938,308.43 680,545.85 3,763,967.33 
Total s arnee a a e A A REE A E $18,345,627.53 $13,009,147.87 $3,139,412.47  $9,869,735.40 $6,105,768.07* $3,763.967.33 
Surplus at beginning of. business, March 15, 1905. os s-06 0.2 Siew 6 ba 64658 Bw Sas OL RS Ew ee ee ew Phe oa re 2 we 440,599.40 
‘et changes in surplus during period of company's existence through reappraisement of securities and the crea- 
se aA ee ae 446,861.57 


tion of a reserve fund 


Surplus and undivided profits at close of business Dec. 31, 1918.................. 


@eeeevreereer ene eevee ene neoveesreen ener ee wrmeereeseeoe rer ee Fe ae vee eee steerer eee 


*Includes special dividends on common stock ($1,500,000 in 1913 and $1,600,000 in 1916). 


eee e eer evn eeneen tasers e eee nv aeve 
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$4,651,428.30 


ADIRONDACK ELECTRIC POWER 
CORP. 


April, April, 

1919. 1918. 
Gross earnings .......... $133,574 $135,730 
Net after taxeS ......... 54,396 38,933 
Fixed charges ..........- 91162 21,196 
Palance, surplus ........ 33,234 17,737 


PENNSYLVANIA UTILITIES SYSTEM. 
r—Month of Aprii 


1919. 1918 
Operating revenues. .$140,076.03 $126, 030.54 
Cperating expenses 
and taxes ......... 92,282.08 92,282.04 


Operating income .$ 47,793.95 $ 33,798.50 
Income applicable to bond interest 12 
months ended April 30, 1919: 


Gross revenue (includes other 


INCOME). suine ses ne erara $1,695,068.39 
Operating expenses, taxes, 
rentals and miscellaneous 


deductions of Eastern Penn- 
sylvania Power Co. and 
Easton Gas Works ......... 1,269,244.11 


Balance «ss6%0ib se tesa ce ees $ 425,824.28 
Interest: 
On $742,000 Easton 
Gas Works Bonds 
(5%) 
On Pennsylvania 
Utilities Co. First 
Mortgage Bonds: 
$3,276,000 out- 
standing (5% ).163.800.00 
$540,000 to be 
issued (5%) . 27,000.00 


Total first mortgage interest. .$ 227,900.00 


Balance »-$ 197,924.28 
Interest on $1,225.000 of Penn- 

syivania Utilities Co. 

second mortgage notes 


eoeoeeeoeeeer een sneer aes 


73,500.00 


$ 124,424.28 

Earnings are equivalent to more than 

1.86 times requirements for first mortgage 
Interest. 


WEEKLY COMPARISON OF CLOSING-RBID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeller & Co., 


Rookery Bldg., Chicago. 


Div. rate. Bid Bid 
Public Utilities. Per cent. May 27. June 3. 
Adirondack Electric Power of Glens Falls, common........ sga 6 15 14% 
Adirondack Electric Power of Glens Falls, preferred........... 6 75 T51 
American Gas & Electric of New York, COmmMmon.......sess.. 10+extra 170 170 
American Gas & Electric of New York, preferred............6.. 6 41 41 
American Light & Traction of New York, common.............- N 270 269 
American Light & Traction of New York, preferred............. 6 99 99 
American Power & Light of New York, common............2 00. 4 66 66 
American Power & Light of New York, preferred...........6.... 6 76 T4 
American Publie Utilities of Grand Rapids, common............ ga oe 10 
American Publie Utilities of Grand Rapids, preferred........... 7 32 36 
American Telephone & Telegraph of New York .........0.0208- em 105% 107 
American Water Works & Elec. of New York, common......... 9 71 
American Water Works & Elec. of New York, particip..... 7 14 15 
American Water Works & Elec. of New York, first preferred. Pa 58 60 
Appalachian Power, COMMONS « vic. ace es ene Saw Ee ESS Oe 3 3 6 
Appalachian Power, preferred... 0.0. ccc ce eee ree eee 7 10 16 
Cities Service of New York, CoOmMmMON.......0.0. cece eee wees +extra 378 378 
Cities Service of New York, preferred... .. cece ec ee eee wee 79% Tle 
Commonwealth Edison of Chicago 2... 0... ccc ce ee ee eee nae 8 111 111 
Comm. Power, Railway & Light of Jackson, common............ 26% 28 
Comm. Power, Railway & Light of Jackson, preferred........ 6 56 DR 
Federal Light & Traction of New York, common............00.05 D 10 10 
Federal Light & Traction of New York, preferred..............4. ths 46 464 
Minois Northern Utilities of Dixon ..... ccc ec ce cee et ee ee ee 6 70 70 
Middle West Utilities of Chicago, common..........ccecceees 24-extra 35 35 
Middle West Utilities of Chicago, preferred... cc... 0... cee ee eee 6 60 60 
Northern States Power of Chieazo, common.......... 0. ccc ee eee za 12% Tto 
Northern States Power of Chicago, preferred. ...... 0... cee ex div.7 90 90 
Pacitic Gas & Electric of San Francisco, common...........6..06- sea 5716 57 
Pacifie Gas & Electric of San Francisco, preferred............... 6 88 RR 
Public Service of Northern Minois, Chicago, common........... 7 89 88 
Public Service of Northern Ilinois, Chicago, preferred..... : 6 90 92 
Republie Railway & Light of Youngstown, common............ 4 19 19 
kepublice Railway & Light of Youngstown, preferred........... 6 59 59 
Stardard Gas & Electric of Chicago, Common........ cece ee eee nee es 41 37 
Standard Gas & Electric of Chicago, preferred. ...........6. ; 6 4816 47 
Tennessee Railway, Light & Power of Chattanooga, common. ae 41, qi, 
Tennessee Railway, Light & Power of Chattanooga, preferred. 6 201% 2014 
United Light & Railways of Grand Rapids, common............ 4 47 48 
United Lieht & Railways of Grand Rapids, preferred........... 6 72 T 
Western Power of San Francisco, COMMON .......cccc ccc c eee ace a 23 22% 
Western Union Telegraph of New York ........cc cece ee eee eee extra 8914 Ihig 
Industries. 
Electric Storage of Philadelphia, common ..............0c000 eee 4 75 7414 
General Eleetrie of Schenectady oo c.. ce. ccc ec ce ee cere cree ce 8 16414 16s!, 
Westinghouse Electric & Mfg. of Pittsburgh, common.......... 7 571 6r 
Wesiinghouse Electric & Mfg. of Pittsburgh, preferred........, 7 5643 7 
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Harbor Board’s industrial Electric Tractor Hauling Train of Mixed Freight on San Francisco Water Front. 


Use of Electrical Equipment on San 
Francisco Water Front 


The Congested Condition of Piers Necessitates the Adoption of 
Industrial Electric Trucks, Tractors, Conveyors and Piling 
Machines—Description of Installations—Methods of Operating 


By CHARLES W. GEIGER 


LECTRICALLY operated machinery is be- 
E ginning to play a vital part in dispatching and 

handling the vast traffic at the port of San Fran- 
cisco. This is shown by the recent extensive installa- 
tions of electrically operated freight-handling equip- 
ment. The apparatus is of two types and is designed 
tor two purposes. One type consists of tractors and 
trailers and the other type consists of portable con- 
veyors and piling machines. 

The construction of new piers has been prosecuted 
by the Harbor Board with all the energy at its com- 
mand until at the present time there are 49 active piers, 
with a cargo area of 5,712,080 sq. ft. or about 131 
acres. There is a total berthing space of 15 miles, 
capable of accommodating at one time 245 vessels of 
average size. Even with all this space every square 
foot of wharfage is now occupied and the demand for 
additional space by various steamship concerns is so 
insistent that the Harbor Board has not only taken 


steps to hasten the completion of all work now under 
way and to start on new work, but, together with the 
various occupants, has adopted every possible means 
to increase the efficiency and capacity of the present 
piers. 

In order to bring about this increase in the capac- 
ity the Harbor Board recently purchased two elec- 
tric portable conveyofs and two electric portable tier- 
ing machines as an experiment and probably will 
equip each of its wharves with one or more of these 
machines. By using this equipment freight may be 
piled to a height of 16 or 20 ft. as against about 5 ft. 
bv hand, thus easily doubling the pier capacity. The 
wiring of all piers that is not already arranged for the 
operation of these machines is now being rushed to 
completion by the electrical department under the 
direction of Mr. Stanton, chief of the electrical de- 
partment of the Harbor, Board. 

The conveying »machines(are of(the Brown portable 
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type, with carriers 22 ft. in length. 32% in. in width, 
built of 114 by 2'%4-in. maple. These carriers are 
raised and lowered by a 3-hp., 220-volt, 3-phase, 
60-cyvcle motor and are mounted on ball-bearing 
casters with roller-bearing wheels. Each machine 
is provided with roo ft. of armored-cable con- 
ductor, with a suitable plug and receptacle attached. 
These conveyors will be used in handling boxes, bags, 
etc., up to 300 1b., which are to be stacked to a height 


et 


Electrically Operated Conveyor Used to Assist Hand Trucks 
Up Incline. 


of 10 to 12 ft. They will also be used for other pur- 
poses such as loading material into vessels and cars. 
The portability of “the apparatus gives it wide useful- 
ness as it can be easily and quickly moved about to 
wherever the job is. 

The tiering machines are of the Standard type, 
with a capacity of 1500 lb. These have a heighth of 
16 ft. with a lift of 13 ft. The overall dimensions of 
the base are 49 by 60 in. and the platform, which is 
30 by 40 in., is raised at a speed of 30 ft. per min. 
They are also operated by 3-phase. 220-volt, 60-cycle 
motors and are provided with armored cable con- 
ductors for attaching to the power circuits. 

These tiering machines will be used in piling boxes 
and bales weighing over 300 lb. and up to 1500 Ib. 
such as baled cotton and hemp. Practically every 
vessel plving between the Philippines and San Fran- 
cisco carries a consignment of baled hemp as part of 
its cargo. Previous to the installation of the tiering 
machines, the piers were badly congested when a large 
cargo of hemp was unloaded, but with these tiering 
machines the cargo space for hemp will be trebled as 
the heavy bales can now be piled in three or more tiers. 

In addition to the portable conveyors installed by 
the Harbor Board. various steamship companies hav- 
ing assignments of wharves have installed or are in- 
stalling conveyors of this type. At the present time 
the Pacific Mail Steamship Co. probably has the most 
extensive equipment of this type of any concern along 
the water-front. One of the piers occupied by this 
company is a double-decker and it has been found 
that this equipment is especially adapted for this pier. 


INDUSTRIAL TRUCKS AND TRACTORS IMPORTANT PART 
a OF EQUIPMENT. 

The type of freight-handling equipment that is 
being universally adopted along the San Francisco 
water front is the electric lift truck and the industrial 
electric tractor and trailer. San Francisco shipping 
men were not long in adopting this apparatus. Begin- 
ning with a single machine in many cases, its value 
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was soon realized and additional equipment added as 
rapidly as possible. The results in actual practice 
have been so much greater than was anticipated that 
the users promptly became effective exponents of such 
means Of transportation and their enthusiasm has been 
rapidly transmitted to others in need of such trans- 
portation service. Freight of all descriptions, it was 
found, could be handled more rapidly with less cost 
and with greater accuracy by this method, and today 
these machines form one of the most important parts 
of the equipment of the leading steamship companies. 

The electric lift truck is adaptable to almost every 
condition where materials of any kind are to be moved 
in and around the pier. The principle involved in the 
use of the lift truck is the placing of materials on 
comparatively -cheap platforms of wood or metal. 
These platforms are picked up by the lift truck and 
left at their destinations. The problem of adapting an 
electric lift truck to the pier conditions is simply the 
problem of designing platforms best adapted for hold- 
ing the materials being worked upon. Their installa- 
tion not only means a marked increase in capacity and 
a most profitable saving in men and money, but 1n most 
cases provides entire relief from that congestion which 


“slows down loading and unloading steamers. 


The steamship companies are realizing that these 
electrically operated lift trucks are necessary not only 
on account of their cost reducing characteristics and 
general convenience, but on account of their drawing 
less on the employe’s brawn, thus keeping him better 
satished. The harmony thus created between man 
and machine strengthens the production flow and light- 
ens labor. The average stevedore on the San Fran- 
cisco water-front is taught to operate these electric 
tractors and trucks in a very few hours. 

The operation of the machines is greatly facilitated 
through the excellent condition of the pavement of the 
various piers and wharves. The driveways are prac- 
tically all paved with wood-blocks or asphalt, and 
the cargo areas are usually paved with bituminous 
concrete. 

The Oceanic Steamship Co. was one of the most 
recent concerns to install a fleet of lift trucks. It is 
now operating a fleet of ọ Elwell-Parker lift trucks, 
which have been found to be especially adapted to the 
economical and efficient handling of its particular class 
of cargo. The company occupies piers 35 and 37. In 
addition to operating a fleet of steamships to Aus- 
tralia, the company acts as agent for the Java steam- 
ship line, which operates a fleet of’ steamers to the 
Dutch East Indies. 

Probably the most difficult class of cargo handled 
at the Oceanic piers 1s crude rubber which is shipped 
in 200-Ib. cases. These cases are now carried from 
shipside to pier and from pier to freight cars by the 
electric trucks. By the old method of hand trucks, 
8 men required 3 hours to load a 4o-ton car, but with 
the electric truck, 5 men now do the same work in 
2 hours. In loading the rubber, eight cases are piled 
on a platform. The electric lift-truck is then driven 
beneath the platform and the load is lifted onto the 
truck ready for transportation; after delivery it is 
unloaded in a similar manner. 

Each of the piers is equipped with two tracks, one 
being depressed, bringing the floor of the freight car 
on a level with the pier, while the other track is level 
with the pier. A 20-ft. plank incline 6 ft. wide is 
used for loading from the pier to freight cars on the 
tracks that are not depressed. 

This method is also employed in’ handling tea, of 
which immense shipments Pass. through these, pters. 
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Some steamers carry from 25,000 to 40,000 100-lb. 
cases of tea. Other shipments handled in this manner 
are tapioca, 220 lb. to the bag, copra in bags, Kapoc in 
bales of 100, 200 and 300 lb., baled hemp, spices, etc. 
As a resul€ of the excellent service rendered by the 
fleet of Elwell-Parker trucks at piers 35 and 37, this 
company recently purchased a fleet of similar electric 
trucks for operation at its piers in foreign ports. 

One use to which these trucks are often put is the 
spotting of freight cars. Another use is for piling 
baled cotton and other heavy materials. This is done 
by hitching the trucks to block and tackle fastened to 
roof girders. They are also used for towing boxed 
automobiles. Special four-wheeled dollies are pro- 
vided for this work. The boxed machines are raised 
and the dollies placed in the cc iter and then towed by 
the truck. This same method is employed in handling 
machinery weighing as much as 8 and 9 tons. 

Piers 35, 37 and others along the north end of the 
water front are 1000 ft. in length or more, and the 
problem of shifting from end to end has been solved 
by many of the steamship men, who now make their 
way to distant points by utilizing these electric trucks 
when they are not being used in handling freight. It 
requires several minutes to traverse the long piers on 
foot. As the trucks travel at a fair rate of speed, con- 
siderable time is saved by the managers and clerks in 
this way. 

One of the largest fleets of industrial electrically 
operated trucks on the water front, totaling 14 trucks 
of various types and makes, is operated by the Pacific 
Steamship Co. This company occupies piers 16, 18, 
20, and 24, and considerable freight, baggage and 
express is carried back and forth between these vari- 
ous piers by these trucks. This is greatly facilitated 
by using the strip of asphalt pavement that expends 
along the Embarcadero adjacent to the sidewalk. The 
pavement was originally built for automobile traffic 
on the Embarcadero, and is about `o ft. in width, 
the remaining part of the Embarcadero being paved 
with basalt blocks for the use of horse drawn vehicles. 
This strip of pavement is also used by various other 
companies in the operation of their electric trucks 
between piers, the principal ones being the Oceanic 
and the Pacific Mail. 
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The charging equipment used by Pacific Steamship 
Co. is shown in an accompanying illustration and is ar- 
ranged for charging 12 trucks at a time. There are 
two panels, one of which was installed by Harbor 
Board's forces, and the other by Herzog Electric Co. 
The cars are charged from 4 to 7 hours each night 
and practically all repairs are made by the company’s 
forces. 

The Pacific Mail Steamship Co. operates four 
Elwell-Parker lift trucks. On pier 42, which is occu- 
pied by this company, there has been installed a 4-unit 
direct-current charging panel built by the Drendel 
Electric Co. Trucks are put on the charging board 
for 4 or 5 hours each night. 

The Matson Navigation Co. operates six Elwell- 
Parker lift trucks. This company occupies piers 30 
and 32. A six-unit direct-current charging panel in- 
stalled by the Herzog Electric Co. is in use on these 
piers. 

The Associated Terminals Co. and the Schirmer 
Stevedore Co. have each recently installed an Elwell- 
Parker truck. The former company occupies a large 
warehouse at Chira basin on the southern part of the 
water front. The latter will use its equipment which 
is of the lift type at piers 29 and 31 which are occu- 
pied by the China Mail Steamship Co. This company 
has the contract for handling the freight for the 
China Mail. 


AMERICAN RAILWAY ExXpREss Co.'s INSTALLATION. 


The American Railway Express Co. occupies 
quarters just south of the Ferry building: The com- 
pany uses electric industrial equipment to handle all 
the express between San Francisco and the Oakland 
Mole, which is now the terminus of the Southern 
Pacific, Western Pacific and Santa Fe railroads. In 
this work the company uses 15 industrial electric trac- 
tors; two Mercury, one Automatic, seven Elwell- 
Parker and five Couple-Gear. The Couple-Gear 
tractors which are manufactured by the Couple-Gear 
Freight Wheel Co. of Grand Rapids, Mich., are much 
larger than the others and in addition to hauling 
trailers also carry a load. 

The ten smaller tractors are engaged in towing 
the four-wheel express trucks to and from the ferries 
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on both sides of the bay meeting every inbound and 
outbound train. These tractors are capable of pulling 
a trailer load of 15 tons. The Couple-Gear tractors 
tow as many as 14 trailers. 

The trailers are made up at the company’s build- 
ings and operate on a regular schedule. The loaded 
trailers are pulled up to the ferry slip a few minutes 
before the arrival of the ferry. After all passengers 


Charging Equipment at Pacific Steamship Co.’s Pier. 


have left the boat, the trailers are taken aboard and 
the returning trailers are taken off. Not until this 
interchange is completed are the gates opened in the 
Ferry building which permit passengers to go aboard, 
thus eliminating any possibility of persons being 
injured by the tractors or trailers. 

The smaller tractors are stored and charged in 
the Express building on the Embarcadero and the 
Coupler-Gear tractors at Second and Mission streets. 
Direct current and the proper rheostats and switches 
are provided at both places. 

A daily report is made out by the operator in 
charge of the charging equipment at the Embarcadero. 
Readings of the voltage and amperage are taken every 
hour during the charge and marked down on the 
report, which is delivered daily to the chief electrician 
of the motor repair shops, operated by the American 
Railway Express Co. where all the electric tractors 
and automobiles of the company are repaired. The 
men in charge of the charging equipment work in 
two shifts namely, from 9:00 a. m. to 6:00 p. m., the 
night shift going on at 11:00 p. m. and leaving at 
7:00 a. m. The operators of the tractors work in 
broken shifts of 8 hours each. 

The following is an example of the working and 
charging schedules of the tractors. The two Mercury 
tractors haul their loads aboard the ferry for Oakland 
at 3:00 p. m. and 4:20 p. m., respectively. After dis- 
posing of their freight in Oakland and collecting a 
new load they are returned for charging at 6:00 a. m. 
Two Elwell-Parker tractors leave for Oakland at 6:00 
a. m., one returning at 4:00 p. m. and the second at 
6:00 p. m. They are both put on the charging board 
at 6 p. m. and taken off at 11:00 p. m. This system 
is necessary to conform with the train schedules. 
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The Southern Pacific Railway Co. operates two 
of the latest type of Elwell-Parker tractors, and two 
Couple-Gear tractors in hauling baggage to and from 
the Ferry building and ferries, and between trains 
and ferries at the Oakland Mole. 

Edison batteries are used exclusively on the Auto- 
matic, Mercury, and Elwell-Parker tractors in use 
along the entire water front.. 

The Harbor Board has recently purchased one 
electric tractor of the type manufactured by the 
Baker R. & L. Co., Cleveland, Ohio, and a number 
of trailers which will be used on the water front to 
supplement the private equipment. This truck which 
is operated by Edison batteries, has a 10-ton trailer 
capacity, and a speed of 5 mi. per hr. Three of 
the trailers have a capacity of 6000 Ibs. each. This 
type has a platform 35 in. by 72 in. Each trailer is 
equipped with a Y-shaped hook coupling of forged 
steel, fitted with elongated eyes so that it will rest in a 
vertical position when not in use. A catch is pro- 
vided to prevent uncoupling when going down an 
incline. | 

The Harbor Board also has on trial a 4-wheel 
steer industrial electric truck manufactured by the 
Cowan Truck Co., of Holyoke, Mass. The running 
motor used with this truck is 38 volts, 60 amp., 1250 
r.p.m. The platform-elevating motor operates at 24 
volts, 1800 r.p.m. and requires 30 to 35 amp. to lift a 
load of 4000 1b., but requires no power to lower the 
load. The motors are equipped with flexible coup- 
lings on the armature shaft to prevent breaking should 
the motor get out of alignment. 

These tractors and trailers will be used by various 
concerns along the water front who do not have 
sufficient business to warrant the purchase of their 
own equipment. The state will make a schedule and 
will furnish a machine and operator, together with 
trailers, and will charge the user a stated hourly rate 
for their use. These tractors will also be used in 
hauling the piling and tiering machines from pier to 
pier, and from one point of a pier to another. 

Another contemplated feature is a portable charg- 
ing outfit. This will consist of special battery-charg- 
ing equipment mounted on a four wheel truck, which 
will be towed to various points along the water front 
by the electric tractors. Several stations are being 
provided for plugging-in this portable battery charg- 
ing equipment. 


NOVEL USE OF ELECTRIC CONVEYOR. 


A novel type of electric conveyor has been in- 
stalled on a fleet of barges that are in operation in 
San Francisco Bay, in order to assist the truckers in 
pushing the two-wheel hand trucks up the incline from 
the boat level to the dock. Formerly two or three 
extra helpers were employed to assist in this work 
which is especially difficult at low tide. This con- 
veyor consists of a single chain equipped with a 
number of pushers about 4 in. high which are installed 
in the center of the truck incline. It is operated by a 


6-hp. motor. When the hand truck is run 
on to the incline the pushers engage its axle. 
All the workman does is to hold the truck 


handles as the pushers furnish the power necessary 
to push the truck up the incline. The conveyor travels 
about as fast as a man walking briskly. There is no 
pause at the bottom of the conveyor, as the pushers 
are placed so close together that the man does not have 
to wait for the convevor to engage the truck axle. 
Conveyors similar to this are being built by. the 
Miess Goddfried Co. of San, Francisco, and are Gn- 
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ELECTRIC INDUSTRIAL TRUCKS AND TRACTORS IN SEE VICE ON SAN FRANCISCO WATER FRONT. 


Name of Company. Type. Number. Manufacturer. Battery Equipment.* 
American Railways Express Co..Tractor .... 2 Mercury Manufacturing Co., Chicago................. 40 G-11 or 40 G-9. 
American Railways Express Co..Truck ..... 2 Couple-Gear Freight Wheel Co., Grand Rapids. Mich.. 72 Gall. 

American Railways Express Co..Tractor 7 Elwell-Varker Electrice Co., Cleveland..............06. 60 A-6 or 42 A-6. 
American Railways express Co..Tractor 1 Automatic Transportation Co., Buffalo, N. Y.......... 42 A-6 
Barneson & Hibbard.............. Tractor 1 Miwell-Parker Electric Co., Cleveland................. 60 A-4 
Matson Navigation Co............Lift truck. ; 6 Kiwell-Parker Electric Co., Cleveland................. 21 G-9 
Oceanic Steamship Co............ Truck . : 9 Elwell-Parker Electric Co., Cleveland................. 21 A-6 
Pacitic Steamship Co............. Lift truck.. 2 Klwell-Parker Electric Co., Cleveland................. 24 A-6 
Pacific Steamship (o.......... .- Truck 550% 12 Automatic Transportation Co.. Buffalo, N. Y..........36 A-4 
Pacitic Mail Steamship Co........ Lift truck.. 4 EFlwell-Parker Electric Co., Cleveland................. 21 A-6 
Shirmer Stevedoring Co.......... Lift truck.. 1 Siwell-Parker Electric Co., Cleveland................. 21 A-6 
Army Transport Dock............ Truck ..... 1 A-4 


*All apparatus listed are equipped with Edison storage 


stalled on cargo aprons of the piers. The electric 
motor operating these conveyors are housed in special 
compartments under the pier floor. A friction clutch 
is provided on the driving gear which slips in case the 
conveyor becomes overloaded, or in case there 1s any 
obstruction in the way, thereby eliminating the possi- 
bility of the equipment being damaged. The motor 
is covered over with a heavy door so that trucks can 
drive over. This cover can readily be lifted for mak- 
ing repairs to the motor or gear. All lubricating is 
done from the floor of the pier, however, so it is never 
necessary to go below except for repairs. There is a 
flexible slip joint in the chain guide of the conveyor 
which enables the apron to be raised or lowered to 
suit the héight of the tide. 

The safety of the stevedores has been taken into 
consideration in the design of this conveyor, and pro- 
vision has been made so that it is impossible for a 
person to be injured. In this respect it fills all of the 
requirements of the California state factory inspec- 
tion laws. In regard to its efficiency, it has been 
approved by the Harbor Board who made preparation 
for this installation on pier No. 3 by providing the pits 
for the motors, and the necessary floor openings when 
the pier was constructed. 


ACTIVITIES OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Great Increase in Membership and Meetings of British 
Organization—Plans for Broadening Its Influence. 


The English Institution of Electrical Engineers 
now has a membership of 7023, this being an increase 
of 356 during the year ended April, 1919. The grow- 
ing activity of the Institution is evidenced in the large 
number of meetings held as compared with previous 
years. For the past year the number was I9QI as com- 
pared with 153, 148 and 117 in the three preceding 
years and 159 in the year before the war.. Between 
1914 and 1919, 2021 members served either in the 
army or navy in connection with the war. The Elec- 
trical Appointments Board, now established as a 
separate organization, is at present only dealing with 
the cases of members who have served in the forces: 
this is due to the limited number of vacancies. 

The Institution has a committee sitting to report 
on regulations for overhead power lines, with a view 
to reducing the unnecessary high cost and securing 
the safety of the public of cheaper methods of con- 
struction. Specifications for such items of overhead 
construction as may require them will be prepared by 
the British Engineering Standards Association. 

Among the new committees there is one set up to 
secure technical co-operation between Great Britain 
and the British dominions and colonies and foreign 
countries, for the exchange of experience and infor 
mation as to engineering practice. In the course of 


Automatic Transportation Co., Buffalo, N. Y......... 36 
batteries. £ 


an address to the various centers of the Institution 
C. H. Wordingham, who shortly retires from the 
presidency after two years in office, referred to this 
Technical Co-operation Committee and said that he 
hoped that foreign countries would set up committees 
of their own on similar lines. He added that the In- 
stitution of Electrical Engineers was not at present 
doing very much as a body abroad. 

“In Canada the American Institute of Electrical 
Engineers has to a very great extent already captured 
the field, and anything that we do must be more or 
less in competition with them. It would be lament- 
able were a similar position to develop in Australia 
and New Zealand, or in India. We ought to take a 
very broad view of the matter, and recognize that 
we cannot expect these great dominions to be con- 
sidered as territorial centers, on the same footing 
as a comparatively small section of the British Isles. 
We must recognize their national aspirations, and my 
present view is that each of these dominions should 
have its own engineering institution, and our members 
should in some way be affiliated, as a section of this 
Institution to what I may call the national institution. 
In those countries in which the total number of en- 
gincers is small there might be one national institution 
for all kinds of engineers; in others there might be 
enough electrical engineers to justify a national elec- 
trical institution. In either case our members in the 
overseas dominions while remaining members of our 
own institution, and meeting together, should in some 
way be affiliated to that overseas national institution, 
so that Canadians or Australians or whoever they were 
would feel that they were not joining a purely English 
institution, but that they were joining a Canadian 
or Australian institution closely interlinked with our 
own British Institution of Electrical Engineers. I 
think it is the duty of our Institution to foster in that 
way the interests of electrical engineers all over the 
British Empire, and I think that the matter should be 
taken in hand forthwith.” 


HYDROELECTRIC POWER FOR WEST 
COAST OF AFRICA. 


Construction of Plant to Furnish Power for Tin Mines 
Under Way. 


A hydroelectric plant is being built by the Bauchi 
Tin Mines, Northern Nigeria, which will be used to 
operate the tin mines. "This hydroelectric develop- 
ment will have an initial capacity of 1500 hp., which 
will be transmitted 12 miles to the mines. The cost 
of the installation will be in the neighborhood of 
$400,000. It is estimated that the cost of energy will 
be about 1.2 cents per kilowatt-hour as compared to 
5.2 cents for energy generated from coal or oil. The 
annual saving which it is estimated avill_result. from 
this change is $195,000. 
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Re-awakening of the Electrical Industry! 
Electric Light" 


Interview with President-Elect Ballard Setting Forth His Ideas on” 
did Opportunities for Service Looming in Future Must Be Grasped ` 
Slogans for the Coming Year’s Work — Development of the Asso” 


PLENDID opportunities for public service and 
S incidental self-development are now presented to 

the electrical industry and every branch of this 
industry needs awakening to the possibilities that lie 
before it. War problems having been met, the indus- 
try must without delay terminate the present hesi- 
tancy and readjust itself to meet the greater calls for 
future service. 

leadership in bringing about the awakening to 
these greater opportunities and the development that 


of the many personal obligations involved, Mr. Ballard 
remained in the East, principally near the Associa- 
tion’s headquarters in New York City. He held 
numerous conferences with Retiring-President Wells, 
the vice-presidents and other officers and prominent 
members, at which the Association policies and ad- 
ministrative organization were freely discussed. 

One outcome of these meetings was already an- 
nounced in last week’s issue of the ELECTRICAL 
Review. It consists in putting into effect one of Mr. 


must come therefrom is 
the province of the Na- 
tional Electric Light As- 
sociation. The new 
administration of the 
Association, headed by 
President-Elect R. H. 
Ballard, of Los An- 
geles, Cal., proposes to 
take most active meas- 
ures to this end so as to 
secure spontaneous rec- 
ognition of its impor- 
tance to the electrical 
industry and to the 
country as a whole. 
Harmonious action 
within itself and with 
other branches of the 


electrical industry is 


needed to show that the 
Association truly repre- 
sents this rapidly grow- 
ing industry. We must 
let the people know that 
the supply of electric 
power and light is a 
prime essential to all in- 
dustry and, in fact, to 
the welfare of the coun- 
try in general. The As- 
sociation must convince 
the public that it is an 
industrial organization 
and has no political axe 
to grind, that it has a 
duty to the public in 


Salient Features of Mr. Ballard’s Aims for the 
N. E. L. A. 


ULL REVIVAL of all Association actiwties and 
conducting them on a scale greater than ever. 

Expansion of the Association through develop- 

ment of geographic sections so as to make the orgam- 

sation truly national and representative of the central- 

station industry m all the 48 states of the Union. _ 

Representation of the Association at each geographic 
or state convention. 

Stimulating the work of the company sections, upon 
whose membership depends so much of central-station 
SUCCESS. 

Changing the administrative organization so that 
cach of the four vice-presidents of the Association has 
general supervision over certain departments of its 
work. 

Carrying out the slogan, “Everybody works,” both 
in the Association and throughout the industry. 

Co-operation with other branches of the electrical 
industry—manufacturcrs, jobbers, contractors, dealers 
—so as to secure much greater development of the 
entire industry, possibly along the lines of the Cali- 
fornia Co-operative Campaign. 

Fostering of true conservation of natural resources 
through development of water powers. 

Interconnection of power systems to mect the enor- 
mous power demands of the future, due to general 
electrification of railroads and industries. 

Demonstrating the tdea “Service first.” 

Letting the public know what high-grade service 
means so that its appreciation will be spontancous. 

Showing the need for fair return on capital so that 
there may be secured the additional new capital fre- 
quently needed for development work. 

Carrying out plans to make cmployes take personal 
interest in the utility. 


Ballard’s distinctive sło- 
gans, “Everybody 
Works.” During his ad- 
ministration each of the 
four vice-presidents will 
have executive respon- 
sibility over an impor- 
tant part of the Asso- 
ciation's activities. This 
change was necessitated 
not only by the great 
distance from headquar- 
ters of. Mr. Ballard’s 
residence in Los An- 
geles, but by the desir- 
ability of making all the 
executive officers active- 
ly share in the Associa- 
tions work and thus 
incidentally relieve the 
president of numerous 
details so that he may 
devote his energies to 
the most important ex- 
ecutive matters. This 
plan is carrying out the 
administrative system 
now found necessary in 
many large corporations 
in which each vice-pres- 
ident has general super- 
vision over certain de- 
partments that report to 
him. Each of the vice- 
presidents. Martin J. 
Insull, Milan R. Bump. 
Frank W. Smith and 


furnishing service to meet the public needs at every 
point of contact with the public, and that this extends 
even to rendering service before profits. Central- 
station companies are public service corporations and, 
therefore, public servants. 

The above are some of the outstanding features of 
the general policy outlined by Mr. Ballard for the 
coming administrative year of the N. E. L. A. For 
some two weeks following the Association's big At- 
lantic City convention, at which he reluctantly accepted 
election to the presidency of the organization because 


Walter H. Johnson, is in keen sympathy with the new 
plan and has begun to map out his work for the year. 

On his wav home, Mr. Ballard stepped at Boston, 
Cleveland and Chicago, spending several days of this 
week in the latter city, where he kindly gave an inter- 
view to a representative of the ELECTRICAL REVIEW 
on his ideas and policies. Speaking of the executive 
plan just outlined, he felt that the steady growth of 
the Association's work demanded active participation 
therein of all of its executive ofhicers/and-this would 
give them a better insight into its activities and needs. 


June i+, 1919. | 983 


nder the Leadership of the National 
ssociation 


Association’s and the Industry’s Policies and Problems—Splen- 
Co-operative Effort — ‘‘Service First” and “Everybody Works” 
jation and How It Can Serve Both the Industry and the Country 
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of the geographic sec- 


It would also stimulate and make more valuable much 
of the committee work. Further increase of the work 
may require the engagement of a permanent execu- 
tive, such as a managing director, to co-ordinate the 
work throughout the country and carry out continu- 
ous work and policies from year to year instead of 
letting these become a new task for each year’s in- 
coming administration. 

Mr. Ballard has decided views on the Association's 
obligations to eliminate sectionalism and become truly 
national by representing 
the central stations 
throughout the country. 
“The administration 
wants to get and will 
get absolutely in touch 
with the whole coun- 
try,’ he said. “It is 
planned that, just as far 
as possible, one execu- 
tive of the national as- 
sociation will attend 
each of the conventions 


tions so as to secure the 
closer co-operation be- 
tween the sections and 
headquarters that is so 
desirable. The entire 
country should be 
divided into geographic 
sections for more effec- 
tive work. The present 
geographic sections now 
represent 18 states. 
There is no reason why 
all the 48 states should 
not have direct connec- 
tion with the Associa- 
tion. An amendment 
just voted to the consti- 
tution should help mate- 
rially in bringing in the 
other states. These 
geographic or state sec- 
tions at their annual or 
semi-annual conventions ` 
can take care of practically all the local problems 
peculiar to their needs, leaving to the national conven- 
tion the consideration of the broader national prob- 
lems. Most of the valuable convention features can 
be handled successfully in geographic conventions so 
that the national convention can be devoted to the big 
and broad questions affecting the industry as a whole. 
It may ultimately get to the point where the geographic 
sections will elect delegates to the national convention 
or congress of the Association. 

The company sections are a vital element in the 


R. H. Ballard, President-Elect National Electric Light Asso- 
ciation; First Vice-President Southern California 
Edison Company. 


national organization and the president-elect is in 
hearty sympathy with the views on this subject of 
Henry L. Doherty, that were so earnestly expressed 
at the recent convention. Primarily, the company sec- 
tions should develop interest in and intelligent execu- 
tion of the work of every central-station employe. 
“They must first grasp what is meant by ‘service’,” 
Mr. Ballard said, “and at every opportunity demon- 
strate to the public the idea of ‘service first.” Teach- 
ing the meaning of this can be done best through the 
company sections which 
should also develop the 
men for higher respon- 
sibilities. From the lo- 
cal section the men 
should be spurred to 
work in the state or 
geographic section and 
then the national asso- 
ciation.” 

Mr. Ballard is an 
enthusiastic believer in 
the general interconnec- 
tion of electric power 
systems which has been 
carried out so exten- 
sively and effectively in 
his section of the coun- 
try. “What has been 
done successfully on the 
Pacific Coast, where dis- 
tances are relatively 
great, can be done as 
well, if not more prac- 
tically, in the East and 
other sections of the 
country,” he declared. 
“The economies and 
service reliability result- 
ing from development 
of water powers and 
their connection with 
each other and with 
steam - driven plants 
were clearly shown by 
Dr. George Otis Smith, 
director of the Geologi- 
cal Survey, in his address before our Atlantic City 
convention, and I full agree with him that the exten- 
sive electrification of railroads and industries of the 
future with its enormous power demands will also 
require general interconnection of power systems. To 
conserve our fuel resources we must make possible the 
utilization of our water powers to the utmost and on 
a reasonable commercial basis. We cannot start too 
promptly on a generous program of power develop- 
ment on a national scale.” 

Another policy that has. worked out successfully on 
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the Pacific Coast and which Mr. Ballard would gladly 
see extended to the other parts of the ocuntry 1s full 
co-operatioh between the various branches of the elec- 
trical industry. The California Co-operative Cam- 
paign has demonstrated that the central station, manu- 
facturer, jobber, contractor and dealer occupy definite 
economic places in electric service to the public and 
that the best results to the industry generally, as well 
as to the public, are obtained by harmonious relations 
between these essential elements. “Everybody works” 
is exemplified by this co-operation. Through merely 
carrying out this idea alone throughout the country, 
Mr. Ballard foresees decided prosperity to the entire 
industry. 

A simple explanation of the meaning of “Service 
before profits,’ as interpreted in California, was of- 
fered by Mr. Ballard in answer to a question. The 
primary obligation of the utilities is there looked upon 
as giving the service that the public demands. If such 
service 1s rendered, the state regulatory commission 
may be depended on to set the rates so that the com- 
pany’s investors are properly recompensed. At the 
suggestion of President Wilson and Mr. McAdoo, 
then Secretary of the Treasury, the commissions last 
vear generally adopted a fair attitude on the matter 
of providing the rates needed to permit the utilities to 
continue their essential public service without finan- 
cial embarrassment in view of the high operating costs. 

Mr. Ballard emphatically believes that commission 
regulation is firsily established and should be main- 
tained. He has no sympathy for the legislative at- 
tacks made on the commissions in several states. In 
general, their work has been wholesome both for the 
public and the utilities; it has enlightened the public 
on many utility problems and has served to take utility 
questions out of politics. There is need, however, for 
more uniform action on some subjects, such as ques- 
tions of valuation and the principle underlying the 
rate of return on capital. The latter must be ade- 
quate so as to make it possible to secure the necessary 
capital for further development of the utility. Invest- 
ors require that there be an ample reserve for safety 
of the business. The income, therefore, must be suf- 
ficient to provide this reserve above the interest 
charges. 

It is quite a problem among all the utilities to se- 
cure the large amounts of capital needed to finance 
development work. “Here is where the policy of 
‘Service first’ should come into play,” declared Mr. 
Sallard. “We must let the public know that we are 
here to serve. If our eagerness to serve is appre- 
ciated, there also will be recognized, both by the public 
and the commissions, the necessity to allow fair re- 
turn on the capital needed for development.” 

Asked as to his opinion on municipal ownership of 
public utilities, Mr. Ballard said: “Of course, private 
ownership with its much higher efficiency and more 
progressive management is far superior to public own- 
ership. We have seen this demonstrated so clearly 
that it is no longer a question with anyone who has 
studied the matter in an unbiased way. We are so 
convinced of this that we are apt to take it for granted 
that the public appreciates this as a fact. We must 
let the public know more about ourselves and our 
business, our eagerness to give the best service, the 
value of such service, the large amount of capital 
needed to render this service, and that this capital 
cannot be obtained unless there is a reasonable return 
to the investor. Above all, we must first furnish the 
service that 1s needed, and by its quality make the 
public appreciate it. This done, good will is estab- 
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lislred, the utility is given fair treatment and agitation 
for municipal ownership dies out. Throughout, we 
must remember that ‘Works speak louder than words.’ 

“Giving service at every point of contact with the 
public requires contented and loyal employes, which 
means satisfactory compensation for them and, if 
possible, some method whereby they can share in the 
profits of the business. Some plan should be adopted 
that permits the employes to purchase stock in the 
utility or otherwise obtain a personal interest in its 
welfare. Many of the large utility corporations, for 
instance, the Commonwealth Edison Co. in your own 
city,” said Mr. Ballard, “are carrying out such plans 
and there is no reason why they may not be put into 
effect by practically all the utilities.” 


FEDERAL ELECTRIC RAILWAY COMMIS- 
SION TO STUDY STREET RAILWAYS. 


Announcement was made by Secretary Redteld on 
June 5 of the appointment by President Wilson of the 
members of the Federal Electric Railways Commis- 
sion, the purpose of which is to endeavor to find a 
solution of the street railway problem throughout the 
country. The members of the commission serve with- 
out pay. It is said that the commission must base its 
conclusions on information contributed voluntarily 
since it has no authority to hear and determine specific 
controversies in any community or in respect to any 
company. There will be no interference with regu- 
latory functions of state commissions or municipal 
authorities. 

Composing the commission are Edwin F. Sweet, 
Assistant Secretary of Commerce; Royal Meeker, 
Commissioner of Labor Statistics, Department of 
Labor; Louis B. Wehle, general counsel, Finance Cor- 
poration; Charles E. Elmquist, president National 
Association of Street Railway and Utilities Commis- 
sioners; Charles W. Beall of the Investment Bankers’ 
Association; Philip H. Gadsden, American Electne 
Railway Association, and William D. Mahon, Amal- 
gainated Association of Street and Electric Railway 
Employes. 


NORWAY’S ABUNDANT WATER POWER. 


According to the Commerce Reports issued by the 
Bureau of Foreign and Domestic Commerce, there 1s 
abundant natural water power in the Christiansand 
district in Norway, which as yet has scarcely been 
touched. Taking into consideration a minimum de- 
velopment of 500 hp., recent statistics show that there 
are exploitable power sites of 659,000 hp. in the 
(County of Lister og Mandal and 362,500 hp. in the 
County of Nedenes. These, with the return of nor- 
mal times, offer considerable possibilities for the de- 
velopment of artificial industries, for which the raw 
materials would have to be imported. 


COAL MINE TO BE ELECTRIFIED. 


The Mendota Coal Co., Centralia, Wash., is ar- 
ranging to electrify its coal mine at Mendota. Plans 
provide for installing a 100-kw., 440-volt, 3-phase gen- 
erator, to be steam driven; and roo hp. in motors for 
operating pumps, hoists and ventilating fans. The 
erection of a pole line for lighting and the wiring of 
60 small houses will also be required. An electric- 
driven mine hoist will be installed for underground 
service. The two pumps of 30 and 120 gal. capacity, 
respectively, for keeping the mine-workings free of 
water, will operate against..a head. of (350 )ft} 
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Electrical Plowing and Mechanical 
Agriculture in France 


Description of Equipment Employed at Meaux, France— 
Relative Costs of Plowing by Gasoline Engine and Electric 
Motor—Abstracted from Revue Générale de L’Electricité 


extensively in France and Germany during the 

past three years. It has been found a rapid way 
of tilling soil, and the cost of doing it has been lower 
than employing the horse. In America the kerosene 
and gasoline tractors are finding favor, but it is 
thought that the central-station companies in going 
after the rural loads might take under advisement the 
electric tractor for plowing. The load is a useful one 
and represents considerable energy consumption. 


E LECTRICAL plowing has been carried on quite 


ADVANTAGES OF PLOWING ELECTRICALLY. 


Electric plowing is superior to plowing by horse 
from every aspect, namely that of time, of labor and 
of cost. When compared to the use of steam engines, 
electric plowing still shows advantages. With the 
steam engine some form of animal transportation must 
be employed to carry water and fuel to the engine. 
With the electric motor, work can go on regularly 
and without loss of time due to firing up, the work 
is done more uniformly and the plow is kept at 
constant specd. The result of this is that plowing 
is performed at lower cost, at a price previously de- 
terminable and that varies little. 

The cost of electric plowing depends largely upon 
‘the cost of electrical energy, and the lower this cost 
the lower will be the cost of plowing. The experi- 
ments on electric plowing carried on at Meaux, and 
also statistics collected by M. Dariac, of the Ministry 
of Agriculture prove that while the cost of energy 
should be low. a cost exceeding 3 cents per kilowatt- 
hour does not preclude electric plowing competing 
with other mechanical plowing methods. If electric 
plowing is to be successful, it 1s better to obtain the 
close co-operation and interest of the transmission 
companies than to attempt to obtain extremely low 
energy charges. 

Statistics compiled by M. Petit, director, Société 


Genéral Agricole show the energy consumption, in 
kilowatt-hours, to be as follows: 


Kw-hr. per hectare Depth of furrow 


(2% acres) in in. 

90 to 100 12 to 11 Deep 

45 to 47 Xto 10 Medium 
35 t Shallow 


These figures may seem high as regards kilowatt- 
hour consumption, but it must be borne in mind that 
the land was “heavy,” that is wet and much of it 
consisted of clay. 


DESCRIPTION OF EQUIPMENT EMPLOYED. 


The equipment employed at Meaux was specially 
adapted to agricultural work, being heavily built so 
as to be able to withstand the rough usage that would 
be accorded it and to be little affected by the elements 
and long periods during which it might be called upon 
to remain unused and exposed to the weather. The 
equipment consists of five parts, namely two trans- 
former trucks, two tractors and two winches, and 
the plow. There is ancillary apparatus, of course, 
such as steel cables. apparatus for handling the high- 
voltage wires, etc., and flexible conductors. 


TRACTOR AND WINCH. 


The tractors are used for moving the entire appa- 
ratus, some of which is carried upon it and some of 
which is hauled, for example the transformer trucks 
and the plows. These tractors are designed to travel 
under their own power, either electric motor or gaso- 
line engine, as the plowed area changes. 

Fach tractor is built-up of I-sections to form a 


Fig. 1.—Side Elevation Showing Arrangement of Gasoline Engine, Electric Motor, Winch, Control Mechanisms and Apparatus 
for Locomotion. 
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strong and rigid wheel base. As shown in Fig. 1 a 
30 to 40 hp. gasoline engine is mounted at the front 
of the tractor and so arranged to drive the winch, 
located under the chassis frame, or the tractor wheels, 
according to the position of a leather-cast-1ron cone 
clutch. An 80 hp. wound-rotor induction motor is 
direct connected to the winch through oil-immersed 
reducing gears. This motor operates at 960 r.p.m. 
and develops 100% overload for one minute and 50% 
overload for five minutes. This motor uses forced 
ventilation and is enclosed against rain and dirt. It 
is protected by a 750-volt circuit breaker with auto- 
matic trip on overloads. 

The wheels of the tractors have special treads to 
permit of traveling over soft and rugged ground. The 
front wheels have a diameter of 69 in. and are 18 in. 
in width, while the rear wheels have a diameter of 
86 in. and are 27 in. wide. For moving along short 
distances parallel with the transmission line, as when 
plowing is being done, the electric motor is used for 
locomotion. For traveling away from the transmis- 
sion line and for moving long distances, the gasoline 
engine 1s employed. 

The: winches or windlasses are installed beneath 
the chassis so as to exert a pull along a path about 
1 ft. above the ground line. The steering apparatus 
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Fig. 2.—Side Elevation of Transformer Truck, Showing 90-Kv.-a. 
Oil-Cooled Transformer, Reactance Coil, and in-coming 
High-Voltage Line. 


and control levers for the motor and engine clutches 
are seen to be centralized where one man is easily 
able to manipulate them. 


TRANSFORMER TRUCKS. 


The transformer used for stepping down the volt- 
age from 15,000 of the transmission line to 
750 for actual use is a go-kv-a._ oil-immersed 
3-phase shell-type unit. The case is hermetically 
sealed to prevent “breathing” due to tempera- 
ture changes, and to keep moisture out of the 
case and prevent oil from being spilled while the truck 
is in motion over rough ground. One reactance coil 
per phase is installed in the 15,000-volt in-coming 
conductors, their purpose being to protect the trans- 
former from the severe short-circuits that may occur 
when the winch encounters large tree stumps or big 
rocks. The 15,000-volt in-coming wires enter the 
transformer truck through the roof through porcelain 
bushings, thence to the transformer. The transformer 
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secondaries are fused, but heavily, so as to protect the 
transformer against failure of the 750-volt circuit 
breaker on the winch tractor to operate or short-cir- 
cuits in the flexible cable that connects transformer to 
A watthour meter, which is energized through 


Fig. 3.—Apparatus Used for Connecting Transformer to Trans- 
mission Line. Bamboo Extension Rod Not Shown. 


current and potential transformers is installed in a 
partitioned section of the transformer truck. 

The transformer truck chassis is built up of 
I-beams and has a wide wheel base. Sheet iron forms 
an enclosure of all parts. The chassis is supported 
by four steel wheels carried on springs. 


SPECIAL FEATURES OF PILow. 


Fig. 4 shows the form of plow employed. This 
is a two-way plow balanced upon an axle and a pair 
of wheels so that the shears not actively used for 
plowing are lifted up out of the way automatically. 
Change in direction of plowing is accomplished 
quickly, immediately the pull is changed from one 
winch to the other, all that it being necessary for the 
operator to do being to change his seat on the plow 
carriage. 

Fach plow consists of two sets of plow shears. 
each of 6 plow shears. Auxiliary shears are installed 
so that in making specially deep furrows the sub-soil 
can be plowed and opened up without bringing the 
sub-soil to the surface. The depth of furrow is de- 
termined by the position of the plow shears, which 
can be changed by changing their angle. 


How THE PLOWING 18s DONE. 


To plow a given area, the tractors haul the trans- 
former trucks to their respective locations. Each 
tractor then takes up its position at one side of the 
field and directly opposite one another. The cable is 
wound up on the one winch and payed fully out on 
the other. The one winch then winds up its payed- 
out cable as the other winch allows its cable to unwind, 
and by so doing the plow is pulled across the field. 


Fig. METR Way Plow Used for Plowing by Electrically 
Driven (Winches: 


June 14, 1919. 


This process is repeated, as the tractors gradually 
travel along the sides of the field as the plow covers 
unplowed land. 

A flexible conductor, specially heavily insulated 
to safeguard the workers, connects the tractor with 
the transformer truck. By arranging the transformer 
truck advantageously in the direction of travel, move- 
ment of the transformer may be reduced to a 
minimum. 

Energy is tapped off the transmission line by the 
apparatus shown in Fig. 3. This consists of a section 
of fuse wire inserted through a hollow length of wood, 
of bamboo, at one end of which is a special connector 
for gripping the transmission line conductor and at 
the other end of which is a connector making contact 
with the conductors that go to the transformer. To 
“M?” connects a long bamboo pole, which the operator 
holds in his hands. The method of making connec- 
tion with the transmission line is not altogether satis- 
factory. The element of danger is present, and the 
manner of making contact with the transmission line 
may tend to cause trouble. Outdoor substations are 
preferable, although perhaps impractical. 

The method of plowing employed at Meaux, as 
described above, enabled an average of four hectares 
(ro acres) to be plowed per day by two men using 
the above-mentioned apparatus. The method has been 
very sticcessful and a greater application is to be 
expected in the future. During the war it is claimed 
there were some 1600 installations similar to the above 
made in Germany. The cost of electric plowing is 
low, labor is reduced to a minimum, and the work 
progresses rapidly. i 


ELECTRICAL CONVENTIONS BEING GEN- 
ERALLY RESUMED IN ENGLAND. 


Many Meetings Arranged for as in the Days Before 
the War. 


Arrangements that are being planned by the Eng- 
lish electrical and other engineering societies for the 
coming six months indicate a general resumption of 
normal pre-war activity. Whatever electrical conven- 
tions were held during the war were necessarily of a 
very restricted character. 

This month the Municipal Electrical Association’s 
convention takes place at Felixtowe, on.the East Coast 
and the subjects to be considered will include Whitley 
industrial councils for electric central-station systems, 
the salaries of electrical engineers connected there- 
with, electric transmission considerations, and the 
rating of electric supply systems. The British Asso- 
ciation for the Advancement of Science, which has 
not held its congress week for severai years, resumes 
its former practice at Bournemouth in September. 

But probably the evidence of greatest electrical 
activity is to be found in the proceedings now in prog- 
ress and those in prospect for the coming months by 
the Institution of Flectrical Engineers. Both in re- 
spect nf the number of meetings, formal and informal, 
and in regard to the interest taken by members, the 
Institution has never in all its history been so much 
alive. On May 14, Major J. Erskine-Murrav, Roval 
Air Force, lectured on wireless in the Royal Air 
Force. On the following day E. A. Laidlaw and 
W. H. Grinsted read a paper on the telephone service 
of large cities with special reference to London. On 
May 22 the feature was a paper bv Dr. S. Chapman 
on electrical phenomena occurring in high atmospheric 
levels. On June 3 Senatore G. Marconi lectured on 
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the continuous wave plant at the Carnarvon station, 
and on June 26 Capt. L. B. Turner will introduce 
“The Oscillatory Valve Relay: a Thermionic Trigger 
Device.” 

The Institution of Electrical Engineers has also 
arranged a joint conference with the Electrical Con- 
tractors’ Association and the Association of Super- 
vising Electricians in London to discuss the electrical 
and engineering equipment of modern small houses. 
It is further holding a summer meeting this year in 
Scotland, and the annual dinner and conversazione are 
both being revived after their war-time suspension. 

The same return to normal programs is also no- 
ticeable in the case of general engineering organiza- 
tions, some of which have particularly attractive func- 
tions in prospect. As an example may be mentioned 
a three-day summer meeting of the Northeast Coast 
Institution of Engineers and Shipbuilders at New- 
castle-on-Tyne when diplomas of honarary fellowship 
are to be presented to Marshal Foch, Sir David Beatty, 
Sir Douglas Haig, Lady Parsons, Lord Weir and Sir 
Joseph Maclay. There will be numerous useful 
papers, including one by Lady Parsons on women's 
work in engineering and shipbuilding during the war, 
one by Lord Weir on aviation during the war and its 
possible future, one by Sir Dugald Clerk on limits of 
thermal efficiency in Diesel and other internal-combus- 
tion engines, and one by G. Constantinesco on trans- 
mission of power. 


MICA FOR USE IN ELECTRIC CONDENSERS. 


United States Bureau of Mines Reports on Growth of 
Mica Production for Radio Condensers. 


The wide use of wireless telegraphy has given a 
great impetus to the production of high-grade mica. 
Prior to 1915 most radio sets were equipped with 
Leyden jar condensers, but subsequently mica con- 
densers as perfected by William Dubiher have largely 
replaced them. Mica condensers consist of 1o00 or 
more sheets of mica alternating with sheets of foil, the 
whole being inclosed in an aluminum case. They have 
the advantages of low power loss, small volume and 
durability. 

As a result of the imperative demand for radio 
sets for military purposes, about 50,000,000 sheets of 
mica were used during one year of the war. With 
the return of peace the wide application of wireless 
telegraphy to commercial uses will undoubtedly com- 
mand a strong and steady market for condenser mica. 

Condenser .mica must be of the highest quality. 
It must be free of iron compounds, air bubbles, pin 
holes, cracks or other defects or impurities that impair 
its dielectric strength. In this connection it is of 
interest to mica producers that for the most exacting 
demands in condenser manufacture high-grade domes- 
tic muscovite compares favorably with India or other 
foreign mica. It is claimed, however, that as a rule 
the domestic product is less carefully trimmed and 
graded than the imported material and is on this ac- 
count less in demand. With the assurance that domes- 
tic mica possesses essentially the same inherent quali- 
ties as foreign mica for this new and important use, 
it is to be regretted that the method of treatment 
places it on an unfavorable commercial basis. 

The Bureau of Mines offers the suggestion there- 
fore that mica miners and manufacturers give careful 
study to the question of trimming, grading and classi- 
fication, and make every effort to prepare their 
products in forms favored by users of manufactured 
mica. 
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The Importance of Electrochemistry 


Rapid Growth and Commercial Value of Electrolytic and 
Electrothermal Processes— Possibilities as Central-Station 
Load— From N. E. L. A. Atlantic City Convention Address 


By JOSEPH W. RICHARDS 


Professor of Metallurgy, Lehigh University; 


HE chemical industries deal with the problems 
of taking the raw materials of nature and mak- 
ing them more valuable. Take common salt, 
which costs about $2 a ton as it is taken out of the 
mine, and we convert it into caustic soda and chlorine, 
about half a ton each, which are together worth $45 
or $50. Take common water and we convert it into 
hydrogen and oxygen, each of which has considerable 
commercial value. Take the air and by means of 
electrical methods we convert the oxygen and nitrogen 
into nitric acid. These are samples taken at random 
of how the raw materials of nature are converted into 
more valuable materials for commercial use. 
Metallurgy is one of the branches of chemistry. 
The function of the metallurgist is to take ores in 
which the metals occur in nature and extract from 
them the metals so that they may be usefully applied. 
When, in the course of metallurgical operations, you 
use an electric current, either for its electrolytic power 
or electrothermal power, you have an electrometallurgi- 
cal operation. As illustration of this, it is possible, 
and in some few countries profitable at the present 
time, to make pig iron directly from iron ore by means 
of the electric furnace. It is almost everywhere pro- 
htable to refine impure copper into pure copper by 
means of electrolytic operation. We may therefore 
say in general that electrochemistry deals with using 
electrical energy to convert the raw materials of 
nature into more valuable materials, such as extract- 
ing metals from the ores, refining the metals, and sim- 
ilar operations which render them of value. 


THe Two LASSES OF ELECTROCHEMICAL INDUSTRIES. 


The electrochemical industries may be divided into 
two broad classes, according to the way in which you 
use the electric current—lI, electrolytic processes, and 
II, electrothermal processes. The difference between 
these is this. If you send an electric current (it must 
be a direct current) through a liquid, you can de- 
compose the liquid. The electric current is an ex- 
tremely active and powertul chemical decomposing 
agent. If vou have the conditions right in sending 
a current through an anode to a cathode, through 
an electrolyte, you can split the compound up into its 
constituents. There is no chemical compound that 
cannot be split up by the electric current; in fact, 
the electric current is so powerful that it requires 
less than 10 volts to break up the strongest chemical 
compound known. 

Therefore, electrolysis puts in to the hands of the 
chemist an extremely strong agent, very frequently 
a simple agent, by which he can break a compound 
Into its constituents im a way in which he cannot do 
it by any ordinary chemical operation. This princi- 
ple has been the basis of a large part of the electro- 
chemical industries. In such cases the operation re- 
quires very little voltage, but the output of the opera- 
tion is proportional to the number of amperes that 
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go through the cell; it is not proportional to the 
energy emploved, but proportional to the number ot 
amperes, If you get anywhere near 100% ampere 
efficiency. 

Speaking broadly of the other class, the electro- 
thermal class is made up of those operations in which 
we use the electric current only, or principally, for 
its heating effect. The advantages which the electric 
current gives us in that respect are these: First, you 
have a heating agent which is absolutely under your 
control; second, you can generate the heat almost 
exactly where you want it, and utilize it at high efh- 
ciency. If vou want to heat substances by ordinary 
means, coal or gas, it is very seldom that vou obtain 
more than 10 to 20% efficiency in heating. The maxi- 
mum efficiency of heating that I know of in metal- 
lurgical operations using fuel is in melting pig iron 
in a foundry cupola; the maximum efficiency of heat- 
ing there obtained is about 35%. In melting steel in 
a crucible the -efhciency is about 2%. Between these 
extremes you have the ordinary efhciencies of applying 
the heat through coal and gas. But electrical heat 
is generated so much under your control, just where 
you want it, that vou start with efficiencies of about 
35% and run up to efficiencies of nearly 90°% of the 
energv of the current actually usefully utilized, aver- 
aging between 50 and 75%. It is because of that 
very high efficiency of utilization of electrical heat 
that it is possible to use electricity in these electro- 
thermal operations, because electrically generated heat, 
except under very unusual circumstances, costs a great 
deal more than the same amount of heat generated 
by means of fuel. 

There are only a few places in the world where 
the electrical heat is cheaper than other fuel heat, 
such, for instance, as parts of Norway, where electric 
energy can be purchased at $7.50 per horsepower- 
year, or $10 a kilowatt-year, and where coal costs 
from $15 to $20 a ton. Under such conditions vou 
can heat houses by means of electrically generated 
heat cheaper than you can by coal. Those are excep- 
tional conditions, but ordinarily electric heat 1s com- 
mercial only by reason of the greater efhciency at 
which we apply it 
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We will briefly classify the electrolytic industries 
—what are they and what are their extent’ The 
original electrolytic industry is electroplating. Ín 
electroplating operations you have a slab of pure 
metal, which vou use as an anode, put opposite the 
object to be plated in an electrolyte which contains the 
metal which you are to deposit as a plating, and pass- 
ing the current vou plate it with the metal from the 
solution. This is a large industry, as you know. 
Think of the extent of the gold and _ silver-plating 
industries and the nickel-plating industry. These in- 
dustries are nearly one hundred years old. -Siuversand 
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gold plating was first done with batteries, before the 
dynamo was invented. Since the invention of the 
dynamo these industries have extended their opera- 
tions very greatly. 

These industries are very largely distributed 
throughout the country. The usual small electroplat- 
ing plants consume small amounts of power, but there 
are some large electroplating plants which consume 
considerable energy. As far as concerns central-sta- 
tion power, almost all of these electroplating plants 
run on one shift of ten hours a day, and therefore 
they do not require power continuously. It can be 
arranged with them to take the power mostly in the 
“off-peak” hours; when they wish to work overtime 
it should be done after midnight, in the early morning 
hours, instead of before midnight. 

besides plating for simply decorative purposes, 
plating 1s done for commercial purposes; for instance, 
electrogalvanizing, that is, the electroplating of zinc. 
You are familiar with the electro-zinc-plated conduits 
used in commercial wiring. That is a use of plating 
to put a covering on these conduits to prevent corro- 
sion. Such plants are, in general, run on a somewhat 
large scale, and consume more power than those which 
merely do plating for decorative purposes. 

Out of the electrolytic plating industries grew the 
electrorefining industries, which are commercially of 
much more importance and consume a great deal’ more 
power. The electroplaters used a nearly pure metal 
anode to renew the bath, but if the anode was impure 
there was a residue of impurities left of the bath. 
The Elkington Brothers in’ England were plating 
copper and observed that the impurities in the copper, 
particularly silver and gold, fell down in the mud in 
the bottom of the bath. Then the thought came to 
them: Why not use this method of plating metal 
from anode to cathode as a method of refining it? 
From this arose then the electrolytic metal refining 
industries. These are all based on the principle of 
taking as anode the impure metal vou want to refine, 
putting it in a solution of salt that contains the metal, 
passing direct current through the bath, depositing 
it as pretty nearly pure metal, and leaving the bulk of 
the impurities as mud or unattacked residue to fall to 
the bottom of the bath. Some of the impurities will 
go into solution, such as nickel, zinc and iron, but 
when using a copper anode, the platinum, silver and 
gold stay in the mud and are completely recovered. 
That is the principle which hes at the foundation of 
the electrolytic refinement of copper. 

The same principle has been applied to the elec- 
trolytic refining of silver, gold, lead, zinc, tin and 
several other metals, but that of copper is the prin- 
cipal one. Over 90% of all the copper made is put 
through the electrolytic refineries. There is one re- 
finery near New York, for instance, that refines over 
500 tons of copper in a day when in full operation, 
representing about $150,000 worth of copper a day in 
one refinery. The question of the supply of power to 
such an industry is very important. The power re- 
quired in such large plants runs into the thousands 
of kilowatts, and as far as central-station men are 
concerned, that power is usually considered as con- 
stant for 24 hours a day, and it is a 100% load-factor. 

I wish to state, however, that I do not think that 
the electrochemists, I mean the men running such 
electrolytic refining industries, have worked out as far 
as can be done theepossibility of running for certain 
hours a day on reduced power. In many plants where 
the current is steadily used for 24 hours a day it 
would be quite possible, in my opinion, to reduce 
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current materially for a few hours a day without any 
damage except reduced output. If you do that, your 
overhead expenses go on just the same, and therefore 
it costs money to do it, but you must balance the loss 
against the gain. It is a question for the central sta- 
tions to decide whether they can make great reduc- 
tions if they furnish the current fully during, say, 20 
hours a day and, say, for 4 hours a day at two-thirds 
to one-third full current, in order to keep the opera- 
tion running. Metallurgicallvy, I see no reason why 
it cannot be done, but it is a question of balancing 
financially the advantages against the disadvantages. 

I know of a very large copper-refining plant which, 
before it put up its own power plant, tried to make 
arrangements with the local city power company to 
secure the power needed on the basis of reducing the 
amount of power which it would take at certain hours. 
The arrangement fell through, because the parties 
concerned did not thoroughly understand each other, 
and did not quite go to the bottom of the proposition, 
and analyzing the problem and getting into their 
minds exactly the differences which would be caused 
by the proposed arrangement. I know that the elec- 
trochemists were anxious to make the arrangement 
with the power company, but I think there were faults 
on both sides; each side did not go to the bottom 
of the problem as it should have done. 

Next in line to these electrolytic processes are 
those which extract metal from a compound. There 
are opportunities of using the electrolytic power of 
the current in getting the metal from its ores, and 
these methods are being rapidly extended at the pres- 
ent time. One of them, which you will understand 
very easily, is, for instance, in the extraction of cop- 
per from its ores. Most of the ores of copper are 
insoluble in water, but you can dissolve them in acid. 
There 1s a large mine in Chile, in which the ore is 
easily soluble in dilute sulphuric acid. The ore is 
crushed and placed in vats holding about 1000 tons 
at a time, and leached with sulphuric acid. This 
brings the copper into solution. Then the solution 
of sulphate of copper is taken to decomposing tanks 
with unattachable anodes—a sheet of lead with 4% 
antimony does very well—and a current passed 
through. The current takes the metal from the solu- 
tion, extracts it in a pure state, and deposits it on the 
cathode as pure copper and leaves in solution sul- 
phuric acid. The solution is then ready to go back 
to the tanks and take up some more copper, so that 
the acid 1s used over and over again. Oxygen gas ts 
liberated at the lead anode, which lasts many months. 

That sounds almost too easy to be true, but it is 
true. The Chile Copper Co. is working it on a scale 
of 10,000 tons of copper ore a day, and it is probably 
making copper cheaper by that method than any other 
copper-producing works in the world. This is a much 
simpler operation and cheaper operation than any 
other that could be applied to the handling of 
that ore. 

The same principle has been applied to the extrac- 
tion of zinc. Within the last five years large plants 
have been put up in this country and abroad for the 
extracting of zinc. The chief ore of zinc is zinc 
sulphide, which is insoluble in water, but 1f you roast 
it carefully you can convert part of the zinc sulphide 
into zinc sulphate, which is soluble in water, and leave 
part as zinc oxide. You take the zinc sulphate solu- 
tion, pass it through the electrolytic cell, deposit the 
zinc, and leave the sulphuric acid. That acid can be 
used to leach the residue of the ore, which contains 
zinc oxide, and will dissolvecouty the™rest-ofxthe zinc. 
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The solution is electrolyzed for its zinc like the first 
solution. 

Plants to treat zinc in that way have been put up 
on a great scale. At Great Falls, Mont., a plant with 
a capacity of 200 tons of zinc a day has been erected. 
Several million dollars were put into it, but the price 
of high-grade zinc went so high during the war that 
the plant was paying for itself every few months it 
Was in operation. Electrolytic zine is far purer than 
the ordinary zinc made in retorts, and 1s so pure you 
can use it in making the finest quality of brass for 
cartridges, whereas, most of zinc is not fit for making 
that quality of brass. It runs 99.98% pure and com- 
mands a higher price than ordinary retort zinc. 

This industry is rapidly extending. I am speak- 
ing of industries that have but recently been put in 
operation. The electrolytic extraction of copper from 
its ore by the use of electric current, and the electric 
production of zine are at the present time rapidly ex- 
tending, so that you will see more and more about 
them in the transactions of the societies which inter- 
est themselves in electrochemical processes. 

Gold is another example of a metal which can be 
extracted from its ore in this way. You can take 
a gold ore, treat it with a potassium cvanide solution, 
which dissolves out the gold, and then precipitate the 
vold from the solution by means of electric current. 
(sold and silver can both be extracted in that way. 

Another variety of the electrolytic processes 1s 
the conversion of cheap salt into more valuable chemi- 
cal products. I am not speaking now of extracting 
metals, but the converting one compound into the 
other—general chemical processes. I have already 
mentioned salt. There has grown up a large industry 
for the manufacture of caustic soda and chlorine. 
Many works are devoted to this industry, with mil- 
lions of dollars of capital invested, and they menace 
very seriously the older chemical plants, which work 
on the non-electric method and which represent an 
investment of probably $100,000,000. These plants 
are springing up in various places, particularly where 
they have cheap salt, like in central New York, near 
Detroit, in West Virginia, and-other places. 

We take the salt, dissolve it, and pass through a 
direct current, getting out at the anode chlorine. This 
chlorine is piped off, and you all know the very many 
uses of chlorine gas. It has helped very materially 
in the winning of the war. The uses of chlorine are 
only beginning to be touched. There will be probably 
five or ten times as much used in the near future as 
is being used now, because of the extension of the 
uses of chlorine in all sorts of industries, the purifica- 
tion of drinking water, sterilization of sewage, disin- 
fection, ete. 

At the cathode vou obtain a caustic soda which 

can be converted into carbonate of soda by a simple 

chemical operation, and so you have the caustic soda 
industry and the carbonate of soda industry, directly 
following from the electrolyzing of common salt by 
the electrotvtic method. 

I will merely mention some of the other processes 
of a similar nature which have grown up from the 
electrolvzing of salt to produce more valuable salts. 
If vou electrolyze common salt solution under differ- 
ent conditions, you can get sodium hypochlorite, a 
valuable bleach used in the cotton, textile and paper 
industries. Electrolvzing it again under a little differ- 
ent condition you convert it into sodium chlorate; all 
the chlorate used on matches is made in that way. 
Flectrolvzing it under still different conditions, vou 
get sodium perchlorate, which is extremely valuable 
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for its antiseptic and oxidyzing qualities. Other salts, 
such as permanganates, perborates, percarbonates, per- 
sulphates, are made by similar processes. These are 
all methods of converting a cheap solution of a cheap 
salt into a much more valuable product, which has a 
great variety of uses. 

The iodoform which is at the present time used so 
much in medicine is, I believe, made electrochemically, 
from a solution of potassium iodide and iodine in the 
presence ‘of alcohol. 

Another application of the electrolytic method, 
used somewhat differently, is the production of gases. 
You can electrolyze water which contains some sul- 
phuric acid or a little caustic soda and produce hydro- 
gren and oxygen. Many plants have been erected in 
different parts of the country to get hydrogen and 
oxygen for blow-pipe work, and in general for various 
chemical operations. Ozone can be made in the same 
way by a little variation of the process. Chlorine 1s 
made as a by-product of the caustic soda industry and 
is made in extremely large amounts. The steriliza- 
tion of water and sewage can be achieved by electro- 
Ivzing them in the presence of a small amount of 
sodium chloride, and when the chlorine is generated it 
entirely sterilizes them. These methods are being ex- 
tended rapidly. 

There are other electrolytic operations where you 
pass a current through a fused salt, usually around red- 
ness. If vou melt and electrolyze sodium chloride 
under correct conditions, vou get chlorine at one pole 
and sodium at the other—metallic sodium. Metallic 
sodium, which is high-priced, is obtained directly, 
with chlorine as a by-product. 

On the other hand, aluminum, which is now made 
in such tremendous quantities, is made by electroly zing 
a huge bath in which alumina is dissolved—the oxide 
of aluminum. It is dissolved in a salt called cryolite, 
which melts at a bright red heat. You pass the cur- 
rent through the melt and get oxygen at the anodes 
(burning them to carbon monoxide) and aluminum 
at the cathode. That is the wav in which all aluminum 
is made. This process has reduced the cost of making 
aluminum from about $2.50 a pound to less than 15 
cents a pound. The size of the aluminum industry is 
indicated by the fact that there are probably 400.000 
hp. at work in the United States making aluminum at 
the present time, and the chief company which ts 
making it is developing a water power of 400,000 hp. 
more in eastern Tennessee, in order to double its 
output. 

These processes I have just spoken of are essen- 
tially continuous, 24-hour processes. When you have 
to employ a current to melt the electrolyte, and to 
keep it melted by its own resistance, you cannot let 
up on the current more than a few minutes at a time, 
because any stoppage of current would allow the bath 
to freeze solid. Sodium, calcium, magnesium and 
cerium are all produced by methods resembling that 
used for aluminum. 


THe ELECTROTHERMAL INDUSTRIES—ELECTRIC FUR- 
NACE WORK. 

JT have exhausted what I have to say about the 
electrolytic methods and will now turn to the electro- 
thermal methods, giving a description of them as 
briefly as possible. I am now referring to the meth- 
ods where the current is used solely for its heating 
effect. Many people who have not studied the ques- 
tion closely think that an electrical apparatus that is 
used for its heating effect must necessarily be run at 
a very high temperature. p\Whilejityis trie (that vou 
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can get a higher temperature with an electric furnace 
than in any other way, you can also run an electric 
furnace at a low temperature or moderate tempera- 
ture, and the range at which they are run has been 
cut down until we use them to melt ordinary metals, 
tin, zinc, brass, etc., as well as for melting steel, and 
also for temperatures which approximate the vola- 
tilizing point of carbon. 

Let me say of the electrothermal methods, in gen- 
eral, that in them you use the electric current for its 
heating effect, and when you are informed that the 
useful effect thus obtained is proportional to the 
amount of electrical energy, and not proportional to 
the amperes used, you see on what an entirely ditferent 
basis from the electrolytic methods we are working. 
The product of volts by amperes represents the 
amount of electrical energy which has been absorbed. 
and you figure it out on that basis. High amperes and 
low volts, or high volts and low amperes—it does not 
make any difference as long as vou get electrical en- 
ergy into the furnace. In electric furnaces vou can 
use alternating current or direct current. generally the 
former because it is cheaper and cannot have one- 
sided effects, but in electrolytic operations you must 
use direct current only. 

We have two fundamental types of electric fur- 
naces, the arc and the resistance. In an arc furnace 
the current jumps through a gap in the air in the 
furnace. There is a break in the circuit and therefore 
you have an arc. Speaking of the history of this 
process, experiments began a hundred vears ago, using 
the battery and small carbon pencils. Now the elec- 
tric pencils have grown to electrodes 24 in. in diameter 
and 7 ft. long, and it is also interesting to note the 
prowth which has taken place in the size of electric 
furnaces, and the scale on which thev are operating. 
Thev have grown from little bits of experimental 
things in the laboratory to furnaces of 15,000 kw. as 
a maximum. 

How can we use the electric are for chemical oper- 
ations? We can, as one simple method, bring the 
substance right into the are and heat it nearly to the 
temperature of the arc. For example, pass air through 
it rapidly. and as it goes through and comes out again 
it is rapidly heated and cooled; part of the oxygen and 
nitrogen combine with each other, and there you have 
the basis of the process for the fixation of atmospheric 
nitrogen. 

The commercial importance of this industry may 
be realized from the following instance: I have visited 
a mountain valley in Norway where ten years ago 


there were a few farms, with a big waterfall, some 
2000 ft. high, at the upper end of the valley. Two 


years later a town was there with 10,000 inhabitants, 
two power stations of 175,000 hp. each and a large 
manufacturing plant, looking like an industrial town 
of eastern France. That was in central Norway, and 
the nitrate fertilizer there made was being shipped as 
far as the sugar plantations of Hawaii. That plant 
for the fixation of nitrogen of the air and production 
of nitric acid was built largely by German capital, 
because the Germans realized the importance of hav- 
ing an artificial method of making nitric acid. The 
method of making nitric acid developed there enabled 
Germany to keep in the war for four years, whereas 
otherwise she would not have been in the war over 
four months; it was their salvation when their sup- 
plies of nitrates from Chile were cut off. The war 
quickly exhausted their stock of nitrates, and they 
would have had to throw up their hands inside of six 
months if it had not been that they quickly put up in 
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< Germany numerous plants for the fixation of nitrogen 


and the production of nitric acid. At every place 
where a little power could be spared they put in a 
nitric acid plant, and it is estimated that they put in 
nearly 500,000 hp. of these plants and spent $100,- 
000,000 inside of six months in putting up these 
plants. thus saving the nitric acid situation. 

The arc furnaces used are built to a capacity of 
2000 kw. The arc is spread out by means of magnets, 
so that it is a flat disk 6 ft. in diameter, and they call 
it the “Electric Sun.” The air is simply passed 
through the arc. 

Another use of the arc furnace is by plain radia- 
tien from the arc to melt substances brought near to 
it: in other words, taking two electrodes, with a heavy 
arc between, bring the metals close to them, and melt 
them by heat radiated by the are. The arc also 
radiates heat against the roof, and this is partly re- 
fected back to the metal. These are radiation fur- 
naces, however, have been built up to 1000 kw.. and 
metals can be melted in them by the ton. Steel fur- 
naces up to six tons capacity have been operated on 
this principle. 

There is another kind of arc furnace, 
charge itself forms one pole of the are. They are a 
little hit more complex in action. You may have, for 
instance, electrodes passing downward into a steel 
furnace, the bath of steel itself forming one other 
pole of the arc. The material is heated partly by 
resistance but principally by the are at its surface. 
There are hundreds of furnaces of that type in oper- 
ation. We have several kinds in this country, but the 
principal one is the Heroult, in which three electrodes 
pass through the roof of the furnace and the current 
runs from one electrode to the bath underneath and 
then to the other electrode, using three-phase current. 
The surface of the bath is kept hot principally by the 
arcs playing on it. Furnaces working on that prin- 
ciple are in operation up to a capacity of 30 tons. I 
was talking to a gentleman recently who was oper- 
ating some of these furnaces, and he agreed that there 
is no reason why one should not build 50-ton furnaces 
if it was desirable. Such a furnace would take 
3000 kw. 

The most important thing in the metallurgical field 
at the present time is the development of these elec- 
trical steel furnaces. It will not be long before all the 
steel made will be put through an electric furnace 
before it is finished. You can make in them steel 
which approximates or equals in quality crucible steel, 
but in the other processes the Bessemer and open- 
hearth, you cannot duplicate the electric furnace 
product. 

The United States Steel Corp. will be turning out 
20,000 tons of electric steel a month in the near fu- 
ture, using the electric furnace to finish steel made 
first in the Bessemer converter, nearly finished in the 
open-hearth furnace, and given its finishing touches 
in the electric furnace. 

In finishing steel in the electric furnace you can 
get it perfectly unoxidized, since air does not have an 
opportunity to get in; it is not needed; whereas, in a 
furnace heated by gas you must have gases passing 
through to heat it, and they spoil the quality of the 
steel. The electric furnace can be closed air-tight, 
producing a steel comparable in quality to crucible 
steel, or anywhere in between the quality of open- 
hearth and crucible steel. The electric steel industrv 
will increase very rapidly; it has increased in the 
United States in the last five years from about 30 fur- 
naces making electric steel to 250 or’more, The, steel 
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makers have been simply “falling over themselves” to 
put in electric furnaces. 

Time is lacking to describe the resistance class of 
furnaces, wherein, like an incandescent filament, a 
large resistor converts the electric energy into heat. 
This resistor may be the substance itself being treated 
or a solid resistor like a carbon rod, or a mass of 
granular carbon, the substance being heated by con- 
tact with or radiation from the resistor. 
includes the induction furnaces where the resistor is 
heated by a secondary induced current, such a fur- 
nace being really a transformer with a secondary of 
one turn. It includes the electric pig-iron furnace, 
which is commercially profitable in Norway and 
Sweden, also the various electric heating furnaces of 
the Baily type, which are at present making a great 
stir in the steel industry. 

I can mention only briefly a few other operations 
or processes which are of much commercial impor- 
tance and which consume large amounts of power. 


For instance. we have the carborundum furnaces at. 


Niagara Falls. Carborundum cannot be made in any 
other way but by the electric furnace. There are the 
ferro-alloy furnaces which produce the ferro-alloys, 
a wonderful series of molybdenum, chromium, vana- 
dium, and silicon alloys which are used in making the 
valuable alloy steels, of which you know the uses. 
That industry is growing rapidly and consumes large 
amounts of power. The calcium carbide industrv 
alone uses nearly a million horsepower, but must be 
dismissed with mere mention. 

We have also electrical heating furnaces not meant 
to melt metals but simply to heat them—a large variety 
of interesting furnaces. It will be but a short time 
before all the brass in this country will be melted by 
electric furnaces. It will not be long before most of 
the heat treatment of steel, that which is preliminary 
to hardening, tempering and annealing, will be done 
electrically. 

You will notice that there are essentially two kinds 
of operations which I have spoken of: some are con- 
tinuous and some are intermittent, and of the con- 
tinuous processes, some are actually 100% load-factor. 
The discontinuous processes can be operated for a 
short time and then discontinued. There is a little 
steel furnace near my home that operates from 12 
oclock at night until 4 o’clock in the afternoon, and 
during peak hours they practically shut off their cur- 
rent. Many of the continuous processes could, I am 
sure, operate on reduced current in “peak” hours, 
if it were made sufficiently attractive to them to do 
so by a special low power rate. 

I am forced to admit that the electrochemist and 
the electrometallurgist have not studied their power 
problems as they should have done. They have not 
gotten together with the central-station men on a 
broad basis of enlightened discussion. Perhaps there 
is blame on both sides. The electrochemists have not 
studied out their questions thoroughly on the possibil- 
ity of using intermittent power, like running a batch 
of steel, and still less thoroughly on some of the con- 
tinuous operations where the power might be reduced 
for a few hours and brought up again. I think those 
are particularly the directions where electrochemists 
have not fully realized the possibility of using central- 
station power. 

In conclusion, I believe the best hope central power 
stations have of raising their power-factor and 
smoothing over the peaks and vallevs of their load 
curve, hes in close co-operation with the electrochem- 
ical and electrometallurgical industries. 
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THE COPPER SITUATION AS REPORTED 
BY BUREAU OF MINES. 


Domestic Production at Rate of About 110,000,000 lb. 
Monthly—Imports Exceed Exports by 50%—Con- 
| sumption Only 30% of Production. 


Surplus copper stocks in the United States amount 
from 1,200,000,000 to 1,500,000,000 Ib. as compared 
to a normal surplus of 600,000,000 Ib. England is re- 
ported to have 114,531,000 lb. and France and Italv 
together had, at the date the armistice was signed, 
300,000,000 to 400,000,000 lb., which was the apparent 
cause for the restrictions on imports of copper into 
France and Italy. This surplus has undoubtedly de- 
creased considerably, as France has recently lifted the 
embargo on copper imports. This would indicate that 
Europe will soon be in the market for copper, thus 
greatly helping the American industry. The United 
States Government is reported to have stocks of cop- 
per amounting to 140,000,000 lb. From this stock 
5,000,0co Ib. was recently sold at the market price, 
although this copper was bought at 26 cents. 

Copper prices appear to be firm at 16 to 1634 cents 
a pound. This price will enable most producers to 
operate, although in many cases below the actual cost 
of production where all allowable charges are consid- 
ered. Recent sales were reported as high as 17 cents 
but it does not appear likely that this price will hold, 
although some observers predict 20-cent copper in the 
near future. 

The United States is producing about 100,000,000 
to 120,000,000 lb. of copper a month, as compared 
with about 150,000,000 Ib. in 1917 and 1918. Prac- 
tically all copper mines are producing at only 60 to 
80% of the rate of last November, one noteworthy 
exception being the Mohawk, which has increased its 
production about 20%. Although the majority of 
mines show a reduced output, several large companies 
show an increase in April over March, the principal 
ones being Utah, Inspiration and Nevada Consoli- 
dated. 

The production at present is about the same as 
before the war. However, the consumption is low and 
about 100% more copper is produced than is being 
consumed, The domestic consumption and the ex- 
ports must be doubled before normal consumption is 
reached. This can be accomplished only when the 
world market is opened and conditions in Europe are 
settled. 

The total exports of copper and copper shapes for 
April amounted to 22,569,827 Ib. The total imports, 
hy copper content, during the same month were 33.- 
287,053 Ib. This indicates a peculiar situation: the 
imports exceed the exports by 50°% yet there is a 
domestic consumption for only 30/7 of the domestic 
production. 

The purchases for May include, according to re- 
ports, wire bars, bought by England and 200 tons of 
electrolytic copper bought by Japan. This latter item 
has caused considerable comment and speculation as 
to its significance. Spain is reported to be in the mar- 
ket for 4,000,000 to 5,000,000 Ib. 


RAILROAD ELECTRIFICATION IN CHILE. 


The government of Chile has authorized a credit 
for the electrification of a large part of the railway 
system of the country. This is a project of major 
importance, which will put the Chilean railways in a 
position of advance over all others of South America, 
not excepting the Argentine. 
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Electric Freight-Handling Cranes 
Prove Economical tor Railroad 


Large Portal Cranes Load Heavy Machinery from Cars to Ships at 
Weehawken Terminal of Erie Railroad — Time and Labor Saved 


NSTALLATION of specially designed pier equip- 
| ment for handling heavy pieces of freight at the 

Weehawken, N. J., terminal of the Erie Railroad 
permits that railroad to load freight for ocean ship- 
ment more rapidly and cheaply than it has ever been 
loaded before in the New York harbor. The reduction 
in the time required to load heavy freight aboard ship, 
or to unload it, is obtained not only by reducing the 
actual amount of time required to load the freight on 
ships, but also by eliminating the necessity of the 
extra work involved in lightering. Shipping com- 
panies touching the New York and New Jersey ports 
always have lightered freight shipped in heavy pack- 
ages, because of the absence of suitable terminal load- 
ing equipment. The extra work required to load the 
freight from piers to barges by floating derricks, to 
tow the barges and derricks to a ship, and then to 
transfer the freight from the barge to the ship by 
means of a derrick, has involved an item of expense 
that has been considerable. The installation of the 
heavy cranes at the Erie terminal has reduced the cost 
of handling heavy freight more than half by making it 
possible to load the freight directly from cars to ships, 
or vice versa. 

The terminal arrangement at which the loading is 
done at Weehawken consists of an open type pier of 
wood construction, designated as pier H. The pier, 
which is 80 ft. wide and 1000 ft. long, supports five 
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standard-gauge railway tracks and two crane tracks 
extending the full length of the pier. The centerline 
of railway track No. 3 coincides with the centerline 
of the pier. The distance between the centerlines of 
tracks No. 2 and No. 4 and that of track No. 3 is 
18 ft., whereas, the distance between the centerlines 
of the two north tracks and between those of the two 
south tracks is 12 ft. The edges of the pier are 12 ft. 
distant from the centerlines of the outer tracks. Crane 
tracks straddle the two outer railway tracks. The 
outer rails of the crane tracks, the gauges of which are 
28 ft., are 4 ft. from the edges of the pier. 

Four traveling portal gantry cranes, electrically 
operated, built by Heyl & Patterson, Inc., of Pitts- 
burgh, comprise the loading equipment mounted on 
the pier. The capacity of three of the cranes is Io 
gross tons each, and that of the other crane is 20. All 
cranes have a vertical, or hook lift, of go ft., 60 ft. of 
which is above the base of rail and 30 ft. of which is 
below that datum. Minimum clearance between base 
of rail and bottom of boom in lowest position is 55 ft. 
All of the cranes, which are free to revolve about 
their vertical axis through complete circles, have a 
maximum radial reach of 48 ft. 6 in., 30 ft. 6 in. be- 
yond the edges of the pier. The elevation of the 
boom permits sufficient clearance over the edge of 
ships to prevent interference between the freight 
being loaded and the sides of a ship, and the length of 
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Cranes on Pier H, Erle Raliroad, at Weehawken, N. J. 
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boom permits lifting freight from cars on any track 
and placing it on cars on any other track, or in the 
holds of ships. 

Each crane is equipped with three 230-volt, series 
wound, direct-current motors, one for traversing 
the crane, one for turning the boom, and one for lift- 
ing the load and for raising or lowering the boom. 
Capacities of the motors are: for traversing, 25 hp.; 
for turning, 33 hp., and for hoisting, 81 hp. The 
operator's cab, which is heated by electricity, is sit- 
uated above the portal so that the operator can look 
- down on all operations. Control equipment for oper- 
ating a crane consists of drum controllers for the 
travel and the rotating motors, and a master control- 
ler for the hoist or lifting motor. A full complement 
of automatic brakes is provided for maintaining any 
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Baldwin 50-Ton Crane, Erie Railroad, at Weehawken, N. J. 


position of load, of boom, or of the crane on the 
track. Each crane is mounted on an equalizing struc- 
tural frame consisting of a trussed portal and four 
stiff legs. Each leg rests on a 2-wheel truck that is 
flexible. The motor drive propels the wheels in all 
four trucks under a frame. 

The controller for the hoisting motor is of the 
magnetic contractor type and gives either power or 
dynamic braking. as may be required for lowering 
the empty hook without any shift of the controller 
handle. Limit switches automatically prevent an 
overhoist of the load. Limit switches limit the travel 
of the boom in each direction. 

The rotary movement is effected by a 33-hp. crane- 
type motor geared to a heavy steel gearing bolted to 
the top of the portal. The motor is equipped with a 
drum-type controller located in the cab, and a mag- 
netic brake on the armature shaft of the motor auto- 
matically stops rotation whenever the power circuit 
is opened. 

The control equipment consists of drum controllers 
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for the travel, and rotating motors and a master con- 
troller for the hoist motor. This latter 1s equipped 
with an auxiliary interlock providing for operating 
the hoist engine, for raising the hook, and for lower- 
ing the boom. 

Electric energy to operate the cranes is delivered 
to a transformer station at the end of the pier by a 
4-wite, 2-phase, 2300-volt, alternating-current circuit. 
This voltage is stepped down to 188 volts by 
105-kv-a. transformers. The  188-volt, alternat- 
ing current is converted to 250-volt direct current 
by means of a rotary converter. The current is 
distributed from the transformer station to the 
cranes by means of a protected third rail. 

The design of the cranes is such as to afford two 
lifting speeds to expedite the handling of large but 
light packages. The 10-ton cranes can develop a 
traversing speed of 150 ft. per min. and a rotating 
speed of three turns per min. They can develop a 
lifting speed, on loads of 5 tons or less, of 220 ft. per 


= min., and, of more than 5 tons, of 110 ft. per min. 


The 20-ton crane can develop a traversing speed of 
100 ft. per min. and a rotating speed of two turns per 
minute. It can develop a lifting speed, of loads of 
5 or less tons, of 220 ft. per min., and, of loads of 
more than 5 tons, of 55 ft. per min. 

That the cost of installing the cranes was incurred 
wisely is indicated by a recent performance of them. 
A shipment of 50 locomotives for export arrived on 
200 cars at Weehawken. The equipment was knocked 
down in crated packages. Car loads consisted of 
20-ton locomotive boilers, 14-ton tenders, 12-ton 
frames, 4-ton cabs, 4-ton drivers, and 3-ton cylinders. 
The loaded cars were spotted on the tracks under and 
beside the cranes and the locomotive parts were picked 
up and loaded directly into the hold of a ship, having 
unusually large hatches. During the first day 12 of 
the 20 boilers were loaded into the ship in 7 hours, a 
rate of loading from freight car to _ ship’s 
hold of one boiler per 22-min. interval. The esti- 
mated time interval required to load the entire ship- 
ment was only 4 days. 


PRICES WILL HOLD FIRM SAYS PROFES- 
SOR FISHER. 


The present generation probably will see little, if 
any, reduction in prices because of the inflations in 
gold and currency, Prof. Irving Fisher of Yale Uni- 
versity, one of the country’s leading economists, 
stated at the Washington hearing on the public util- 
ities situation held by a committee of the Chamber 
of Commerce of the United States. The country’s 
street-railway systems will have to seek relief in di- 
rections other than a reduction in cost of labor and 
materials, he said. 

T. S. Holden, of the Department of Labor. de- 
clared that building materials were the cheapest com- 
modities on the market today by reason of a less 
advance in prices of building materials than in the 
prices of other commodities. Witnesses appearing 
before the committee asserted that street railways 
throughout the country were in a critical condition 
and that, unless relief is given, many more will go 
into the hands of receivers. 

Professor Fisher in his testimony said: 

“Business men should face the facts. To talk 
reverently of 1913-1914 prices is to speak a dead 
language today. We are on a new high level, which 
will be found a stubborn reality.” 
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A New Prime Mover 


NEW high-efficiency prime mover of British 
origin has been developed by William Joseph 
Still in which is combined in one engine the 
superior thermal cycle at the high temperatures and 
pressures of the combustion engine with the low 
thermal cycle of steam to deal with the rejected heat. 
The Still engine is capable of using in its main 
working cylinder any form of liquid or gaseous fuel; 
it makes recoverable the heat passing through the 
combustion surfaces as well as the exhaust, for evap- 
oration of steam, resulting in low fuel consumption 
per horsepower and light weight of engine. Great 
things are expected of this engine for marine and rail- 
road service because of the lighter weight and lower 
fuel consumption. For the same brake horsepower, a 
marine equipment weighs but 80% that of turbine 
equipment, while for locomotion purposes the efh- 
ciency is claimed to be six times as great as that of 
the present type of locomotive. 


Electricity and Electrochemistry 


R. JOSEPH W. RICHARDS’ able address at 
D the recent N. E. L. A. convention in Atlantic 

City on the subject of “The Importance of 
Electrochemistry” deserves the closest study by every 
chemist and central-station engineer and manager. 
This masterful address, appearing on page 988 of this 
issue, tells in simple language what electrochemistry 
implies. To those conversant with chemistry, the 
straightforwardness of Dr. Richards’ address will 
please them; to those pleading only a vague idea of 
electrochemistry will come a better understanding. In 
every case the impression is gained that electricity 
plays a vital part in a great many modern chemical 
processes. 

Electrochemical processes enter into so many in- 
dustries that every central station should recognize 
its possibilities as a load builder and for improving the 
load-factor. The small electroplating plant may meet 
a need in many places, whereas the extraction of metal 
from ores may be strictly localized; the melting of 
brass or steel may be prosecuted successfully in many 
a foundry where the decomposition of water into 
oxygen and hydrogen may offer a limited field. Yet 
all are electrochemical processes required by industry. 

For the central station the electrochemical load 
means a high load-factor, and Dr. Richards points out 
how the load-factor might often be made higher than 
is too frequently the case, a fact we would more espe- 
cially bring to the attention of chemical engineers and 
the utilities. 


The Zoning of Cities 
BILL is being considered by the Illinois Legis- 
A lature by which a zone sytem of building will 
be inaugurated throughout the state of Illinois. 
This bill would enable a municipality or city to specify 
within what zones of its municipality residences, 
industrial plants, factories and stores may be erected. 
In this way, among other things, the promiscuous 
springing up of factories within residential districts, 
and the rapid depreciation and disintegration of the 
latter would be prevented. Cities would grow up 
homogeneously instead of haphazard as at present. 
The zone system of building up a city of any 
magnitude enables railroad trackage to be laid out 
conveniently and of a minimum mileage. Shipping 
of raw materials and finished products can be made 
without waste of time and energy; power supply can 
be furnished upon scientific principles and transporta- 
tion assumes the aspect of something definite to meet 
a want that can be diagnosed before hand. The zone 
system safeguards real estate values; it tends to 
protect the life of the city dwellers and make it pleas- 
anter; offers the opportunity for bulk power supply, 
and all the advantages that go with it. It is the differ- 
ence between a settlement that is planned and one that 
“just grow'd.” The zoning of cities movement is one 
the utilities should stand behind. 


Co-ordinating Engineering Standards 


ONSIDERABLE development of standards was 
Be necessary during the war in order to facili- 
tate the production of the enormous quantities 
of munitions needed so urgently for prosecution of the 
war and also to conserve the supply of raw materials. 
A great many of the standards that had to be adopted 
were strictly of an engineering character, so that it 
was natural to organize an American Engineering 
Standards Committee. composed of representatives of 
the leading engineering societies of the country, to deal 
with the various departments of the Government. This 
committee served admirably in co-ordinating and har- 
monizing the conflicting standards formerly existing 
and offered during the war. 

This committee is now to be made permanent and 
reorganized as the American Engineering Standards 
Association, the full announcement of this appearing 
on other pages of this issue. A very useful work is 
thus to be undertaken that should receive the hearty 
support of all engineering societies. There are many 
cases where a standard is set up by one society or in- 
terest that may work hardship to another and, while 
efforts have been made in the past to avotd,this> the 
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new association definitely organized to serve as a com- 
mon meeting ground for this purpose should act as a 
stimulus to the development of standards of the great- 
est and most permanent value. Another feature of 
great interest is the possibility that the new associa- 
. tion may bring about international agreement on engi- 
neering standards—a consummation greatly to be 
hoped for in view of our rapidly expanding foreign 
trade. 


Broad Opportunities for Central-Station 
Leadership 


EW opportunities like those of the present have 
F ever offered themselves to the electrical industry 

to develop and expand for meeting the big de- 
mands for electrical equipment and electric service 
that evervone but a confirmed pessimist can see loom- 
ing up in the not distant future. The call for power 
and intensified methods of production during the war 
gave electrical men an opportunity to show that elec- 
tricity for machinery drive, for hghting, for lightening 
every form of human labor, and for increasing the 
comfort of living is nearer to being the universal 
servant of mankind than any agency ever before was 
or can now be conceived to be. This prestige that elec- 
tricity and electric service have won has made a lasting 
impression so that the call for their aid will be much 
greater than ever as soon as the remaining hesitancy 
of the general public will be swept aside. What pro- 
vision is being made to meet this call for electricity’s 
aid? Is the electrical industry as a whole prepared? 
What branch of it should take leadership in seeing 
that the public is adequately and promptly served? 
These are among the important question of the day 
for every electrical man to study. 

Whether they will publicly admit it or not, there 
is a general feeling among practically all electrical men 
that they must look to the central-station branch of 
the industry to take leadership in the commercial de- 
velopment of the industry as a whole. That is to say, 
the prosperity of the central stations and their attitude 
toward development work has a verv far-reaching in- 
fluence on practically all the other branches of the in- 
dustry and the latter naturally must look to the former 
with hope for continuance or revival of development. 
This was well shown in the great interest with which 
all the proceedings of the recent Atlantic City con- 
vention of the National Electric Light Association 
were watched by related electrical interests and the 
keenness with which were observed all indications of 
a policy of general resumption of pre-war activity. 

It was fortunate, therefore, that the association 
showed throughout the convention many evidences of 
a reawakening of former activities and a hopeful view 
of the future. Probably the best evidence was the elec- 
tion to the presidency of a splendid type of executive 
trom the prophetic West—the land of big undertak- 
ings carried out in a courageous way. Naturally the 
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views and plans of the new president, Mr. R. H. Bal- 
lard, of Los Angeles, are therefore of special interest 
to all electrical men, and we take pleasure in present- 
ing them in this issue in the form of an interview 
which he granted to one of our eilitorial staff while 
stopping at Chicago a few days during his return to 
his home. 

Mr. Ballard impresses one as a very forceful man 
in the prime of life whose, broad experience in the 
electrical utility field and other branches of electrical 
activity give weight to his opinions and policies. He 
has outlined a broad and constructive program for the 
coming year’s work of the association in which every 
one connected with it can take delight in participating 
early and whole-heartedly. He feels that the National 
Electric Light Association has an obligation for active 
leadership not only in the central-station industry but 
in the electrical industry as a whole. He aims to bring 
about an extension of the association’s influence 
throughout the country and to effect co-operation with 
other electrical interests, the first through develop- 
ment of the geographic sections and the latter through 
friendly relations with other branches of the electrical 
industry as they have been carried out so effectively 
in his own state of California. 

A very hopeful outlook is presented throughout 
the entire interview with Mr. Ballard and a far-sighted 
plan is disclosed to make the industry not only bestir 
itself to the possibilities now becoming clear but to pre- 
pare for rendering a more comprehensive service to 
the public than was conceived of as possible a few 
years ago. Let us all lend a hand so that in his words 
“Everybody works” for the upbuilding of the greater 
electrical industry. 


Value of Electrical Freight-Handling 


Equipment on Docks 


TEAMSHIP companies and firms engaged in the 
S loading and unloading of vessels of all descrip- 

tions are in a particularly good position to appre- 
ciate the value of speed and efficiency in this work. 
Unlike the railroads where the single freight cars are 
loaded and unloaded at various points and picked up 
or dropped off at their destinations one at a time, 
thus keeping the motive power and investment in prac- 
tically constant operation, in the case of ships the 
entire investment remains idle during the time in port. 
And at the same time, the wages of the employes go 
on just the same. 

The concerns engaged in this work along the San 
Francisco water front have established an enviable 
reputation for progressiveness and it is not surprising. 
therefore, that they should be among the first to adopt 
electrically operated freight-handling equipment. 
Starting with small installations a comparatively few 
years ago, the value of such apparatus was quickly 
realized with the result that at the present time there 
are several very complete installationsin service with 
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mcre being added as fast as possible, as described in 
the article by C. W. Geiger in this issue. Further 
evidence of the success of this apparatus is shown by 
the provisions being made by the San Francisco Har- 
bor Board for its use in the piers now in the course 
of construction. 

Another great advantage which the use of elec- 
trically operated equipment makes possible is in the 
efficient utilization of storage space. Property along 
navigable waterways is very valuable and must be 
used to its greatest capacity. In addition, the distance 
over which the freight must be hauled should be kept 
as short as possible in order to decrease the time 
required for loading and unloading. The use of 
portable electric piling machines and conveyors enables 
heavy materials to be piled on top of each other 
quickly and with comparative ease, thus relieving con- 
gestion and adding to the available space, while by 
the application of industrial electric trucks and trac- 
tors the cargoes are handled with the least amount of 
effort and the greatest speed. 


The Sympathetic Strike 


LTHOUGH things still look threatening, Can- 
A ada’s sympathetic strike appears to be gradually 

losing ground. Strikers are going back to work 
and some of the unions have alreadv repudiated the 
strike or afhliation with the soviet clique. Meanwhile 
a five-day sympathetic strike in the interests of Tom 
Mooney is threatened and a general strike of tele- 
graph and telephone operators is more or less 
under way. ) 

A strike with which public opinion is not in tune 
never wins. The sympathetic strike is unwise and, 
because it is unjust, works enormous injury to union 
labor and the cause of organized labor. The “one big 
union” jeopardizes the interests of the skilled worker 
and places the skilled artisan upon a par with the 
water carrier and the man that pushes the wheel- 
lLarrow. A series of sympathetic strikes called by dic- 
tatorship of the “one big union” would soon cause 
complete demoralization of our daily life, the dis- 
integration of our social fabric and rob the worker 
of his liberty. 

That the Canadian strike 1s losing ground, the 
manner in which the general strike called in Seattle 
some months ago fizzled out, and a few more similar 
instances on a smaller scale elsewhere, show that 
union labor is not back of this movement of a “one 
big union” and the soviet form of government. One 
autocracy is as bad as another, and we have seen both 
of the extreme types, the one in Germany, the other 
in Russia. What we want is a rationally balanced 
form of government of the people, by the people, for 
the people, and not a “ruling class” appointed by any 
part of the people. America must remain a democracy 
if it is to remain a country “fit for heroes to live in.” 
The “one big union” idea has no place in America. 
We stand for true industrial and social democracy. 
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Rural Transmission Lines 
M eee attention has been given to the use of 


electricity for agriculture and on the farm 

at different times. However, this matter has 
fallen into the background during the last year or so 
because of the attention diverted to winning the war. 
With the coming again of peace, the question of rural 
lines and electrification of farms will again be taken 
up. The farmers are credited with having passed 
through very prosperous times the last three years, 
and as a result are adopting conveniences that not 
long ago were looked upon as belonging to the city. 
The farm-lighting outfit and -all that goes with it is 
claimed to be in big demand, an unprecedented 
demand. 

Now is the time, therefore, for central stations 
serving agricultural states and rural communities to 
give serious consideration to the construction of rural 
lines for supplying this class of load. The farm- 
lighting outfit and the transmission line each has its 
place, although the demarkation of each may not 
always be clearly defined. Co-operation on the part 
of farmers and rural dwellers and the pooling of in- 
terests might easily make the construction of a rural 
transmission line a financial success and bring electrifi- 
cation to a whole settlement whereas lack of co-opera- 
tion and harmony would encourage the farm-lighting 
outht for a few, without electrification for the less 
fortunate. 

The life of ordinary farm-lighting outfits is not 
comparable with that of a transmission line. In many 
communities every installation of the farm-lighting 
outht today means financial loss later when the rural 
line is eventually constructed. Collective bargaining 
among farmers, advance of initial cost and purchase 
of utility stock, may all be instrumental for the erec- 
tion of a transmission line where otherwise such 
would not be justified. 

The better the prospect of high load-factor and 
energy consumption the more favorable the conditions 
for the installation of the rural line. The farm- 
lighting outfit, installed originally for lighting, leads 
to other things, such as the motor-operated washing 
machine, sewing machine, the flat iron, fan, and many 
more similar applications. A farm-lighting outfit 
may soon be outgrown, but not so with the transmis- 
sion line. Although the investment required for the 
latter may be higher than for the former, the invest- 
ment may be more permanent and bring in greater 
return. 

The farm-lighting outfit and the rural transmission 
line, each has its sphere; and they do not compete 
really to any serious extent. There is many a rural 
transmission line that could be erected with financial 
success, Were the settlers along its proposed route all 
interested in it and all connected up to it. To what 
extent this occurs depends very largely upon the vim 
and enthusiasm with which the local utility tackles the 
problem. 
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Many Conventions Meet and Scheduled — Naval Aircraft 
Radio Described — New Standards Association Formed 


ELECTRIC SUPPLY JOBBERS’ ASSOCIA- 
TION HOLDS BIG SEMI-ANNUAL 
CONVENTION. 


Hot Springs, Va, Scene of Important and Successful 
Meet. 


The semi-annual convention of the Electrical Sup- 
ply Jobbers’ Association held June 10 to 12, inclusive, 
was undoubtedly one of the largest and probably the 
most important held by this association. The conven- 
tion was very largely attended, and the business taken 
up of the utmost moment to the electrical jobbing 
business. 

The convention opened with the registering of 
attending members, opening addresses, the transac- 
tion of general business and the report of Secretary 
Overbagh. On the mornings of Tuesday and Wednes- 
dav general sessions were held, the final session being 
held on Thursday afternoon. Lengthy reports by the 
various standing committees were received, these deal- 
ing with the detailed activities of the association dur- 
ing the past busy half vear. 

It has been claimed that it was co-operation that 
won the war. One of the most apparent facts brought 
out at this convention was that co-operation between 
the Electrical Supply Jobbers’ Association and the 
National Association of Flectrical Contractors and 
Dealers is not only assured, but is a thing existent. 
The Electrical Supply Jobbers’ .\ssociation pledged 
the fullest co-operation with the National Association 
of Electrical Contractors and Dealers. This action 
carried with it the official endorsement of the educa- 
tional work recently undertaken by the National Asso- 
ciation of Electrical Contractors and Dealers follow- 
ing the report of the Harmony Committee, presented 
by W. E. Robertson of Buffalo, N. Y. 

The National Association of Electrical Contrac- 
tors and Dealers appointed a special committee sev- 
eral months ago to be put in charge of the Bureau of 
Education and Research. This committee consisted 
of W. Creighton Peet. Peet & Powers, New York 
City: M. Edwin Arnold, M. E. Arnold & Co., Phila- 
delphia; A. Penn Denton, Economy Electric Con- 
struction Co., Kansas City, Mo. As announced later 
by W. H. Morton, general manager of the Associa- 
tion, the object of the Bureau of Education and Re- 
search was to collect from all sources information 
relative to the best methods of improving and increas- 
ing retail distribution, to place this information before 
the industry and through local effort urge all those 
now engaged in the retailing of electrical merchandise 
to increase their efforts and increase their business 
along efficient and economical lines, and to give retail- 
ers the information which they were thought to nced 
to enable them to carry on their business along rec- 
ognized lines. It was the official endorsement by the 
}lectrical Supply Jobbers’ Association of this work by 
the National Association of Electrical Contractors and 


-central-station organization. 


Dealers that followed upon the reading of Mr. Rob- 
ertson's report. 

On Tuesday evening W. A. Durgin, lighting assist- 
ant tc the vice-president, Commonwealth Edison Co.. 
presented his lighting demonstration, “Lighting for 
Production,” before a large gathering. This demon- 
stration was exceptionally well received, holding the 
attention of the audience from beginning to end. Mr. 
Durgin was roundly applauded at the close of his 
display. 

Mr. Durgin referred in his introductfon to some 
of the difficulties confronting the lighting man because 
of the necessity of meeting physiological and psycho- 
logical conditions that vary considerably in individuals. 
By approaching the problem of industrial lighting in 
a human, practical way without overemphasis on illu- 
minating engineering terms, but conforming strictly 
to the best lighting practice, much headway has been 
made in Chicago in factory lighting betterment by the 
Connected to the com- 
pany's lines are some 700 large industrial concerns 
with motor installations of 100 hp. or more. During 
the past vear inspectional surveys were made of 260 
of these plants that aggregate a flocr area of over 
19,000,000 sq. ft. and employ 43,000 men. During the 
hours when work must be performed by artificial 
light, the average illumination intensity employed in 
these plants was found to be 1.4 ft-edl. The equip- 
ment in use comprised a varied aggregation of bare 
lamps and lamps with shades and reflectors of nu- 
merous types, mostly cheap in price and misfits, and 
usually very dirty. 

Mr. Durgin discussed the effect of well designed 
general lighting on reduction of accidents, improve- 
ment of supervision, making work rooms more orderly 
and cheerful, making the men more contented, and 
other factors that raise the morale of the entire organ- 
ization. These benefits, while clearly noticed in every 
properly lighted shop, cannot be definitely reduced to 
specific figures. The commonly claimed increase ot 
production should be capable of accurate determina- 
tion, however, and to verify it the Commonwealth 
Edison Co. instituted a series of carefully conducted 
tests in four different factories. The results of these 
were given and showed an energy consumption of 7 
and an average illumination 25 times with production 
increase of 20% normal. 

A special model was used for the demonstration, 
this consisting of a section of a factory about 42 in. 
wide made to a scale of r in. to the foot. A descrip- 
tion of this model will be found in the March 1 issue 
of the ELrectricaL REVIEW; also the review of Mr. 
Durgin's talk. 

On Wednesday evening a very interesting and 
enlightening address was presented by Dr. Frank RP. 
Vrooman on “Bolshevism,” who surprised many of 
his listeners with his lucid explanation of what bol- 
shevism really is and how it works. 

The Executive Committee has decided to hold the 
1920 sprng meeting at Delmonte, Cal. 


June 14, 1919. 


COOPER HEWITT ELECTRIC CO. AC- 
QUIRED BY GENERAL ELECTRIC. 


i 


Well-Known Concern to Be Operated Under New Man- 
agement—W. A. D. Evans, President. 


The General Electric Co. by the acquisition of all 
the common stock of the Cooper Hewitt Electric Co., 
of Hoboken, N. J.. has secured control of the latter 
company. In the future, the company will be oper- 
ated under the regulation and management of the 
General Electric Co., the following directors assuming 
office on June 3: C. E. Patterson, comptroller, Gen- 
eral Electric Co., New York City; C. W. Stone and 
N. R. Birge, General Electric Co., Schenectady, N. Y.: 
G. C. Osborne and W. R. Burrows, Edison Lamp 
Works of General Electric Co., Harrison, N. J.; L. P. 
Sawyer and W. H. Roberts. National Lamp Works 
of General Electric Co., Cleveland, Ohio; Grosvenot 
Calkins, attorney, Boston, Mass.: W. A. D. Evans, 
Cooper Hewitt Electric Co., Hoboken, N. J. 

W. A. D. Evans, who has been connected with the 
Cooper Hewitt Electric Co. since its inception, will be 
in actual charge of the company as president and 
treasurer. The other officers are: N. R. Birge, vice- 
president; C. P. Hamilton, assistant treasurer; E. E. 
Davies, secretary and auditor. 

The Cooper Hewitt Electric Co. during the past 
16 years has built up a very extensive business in 
industrial and photographic lighting among the large 
industrial manufacturers, motion-picture studios, pho- 
tographers and photographic laboratories. The pres- 
ent policy of the company in its field will be continued 
and increased facilities will be provided shortly to 
take care of the rapidly increasing business. 


IOWA SECTION, N. E. L. A. TO HOLD AMBI- 
- TIOUS CONVENTION. l 


Attractive Program One Feature of Coming Meeting. 


The Iowa Section, N. E. L. A., will hold their 
eighteenth annual convention at Colfax, Ia., June 
18 to 20 inclusive. According to circulars sent out 
by Rex H. Fowler, assistant secretary, the convention 
will offer an “opportunity to get a four-year course 
in public utility management in three days.” 

The tentative program is as follows: 

“Rate Litigation in Iowa,” by William Chamber- 
lain, general counsel, United Light & Railways Co., 
Cedar Rapids. 

“The Electric Transmission Line and Telephone 
Interference Situation in Iowa with respect to Farm 
Line Service,” by Howard S. Phelps, electrical engi- 
neer, Iowa Railroad Commission. 

“Municipal Ownership in Iowa,” by John A. Reed. 
vice-president, Iowa Railway & Light Co., Cedar 
Rapids. 

“The Board of Conciliation—Its Work and Possi- 
bilities,” by Dean Wm. G. Raymond, State University 
of Iowa, Iowa City. 

“Rates as Affected by the Increased Cost of Pro- 
duction, and the Attitude of Regulatory Bodies 
Thereto,” by X. A. Warfield, rate engineer, Illinois 
Traction System, Peoria, Illinois. 

“Principles to Be Observed in Determining a Rate 
for Electric Service in Cities Under 5000,” by J. B. 
Hill, professor of Electrical Engineering, Iowa State 
University, Iowa City. 

“The Steam Coal Situation in Iowa and Power 
Station Economics Applicable Thereto.” by F. C. 
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Chambers, electrical and mechanical engineer, Des 
Moines City Railway Company, Des Moines. 
“Electric Service for Farmers” will be presented 
by five or six speakers. 
“Meter Testing for the Small Electric Company,” 
by F. D. Paine, Associate Professor Electrical Engi- 
neering, Iowa State College, Ames. 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES TO HOLD MEETING. 


Summer Section Meetings to Be Held June 16-18 
Promises to Be Very Interesting. 


The Associated Manufacturers of Electrical Sup- 
ples will hold its summer section meeting June 16, 


. 17 and 18 at the Griswold hotel, Eastern Point, New 


London, Conn. This meeting promises to be particu- 
larly interesting and a large attendance is anticipated. 
Prominent among the important matters to be dis- 
cussed is the report of the Fuse Section which will 
include a report on renewable fuses. 

A tentative schedule has been drawn up for the 
various section meetings as follows: 

Monday, June 16.— Fuse Section, Outlet Box Sec- 
tion, Industrial and Street Lighting Fixture Section, 
Air Circuit-Breaker Section, International Trade 
Committee. A general association meeting for all 
members will be held Monday evening. 

Tuesday, June 17.—Signalling Apparatus Section, 
Heating Appliance Section, Electrical Porcelain Sec- 
tion, Moulded or Formed Insulation Section, Rigid 
Conduit Section, Non-Metallic Conduit Section, Ar- 
mored Conductor and Metallic Flexible Conduit Sec- 
tion, Lamp Receptacle and Socket Section, Attachment 
Plug Section, Snap Switch Section. 

Wednesday, June 18.—Knife Switch Section, 
Panelboard and Switchboard Section, Line Material 
Section, Wire and Cable Section. | 

The exact time for these meetings has not been 
fixed and, with the exception of the meetings arranged 
for Monday, this will be considered at the general 
meeting for all members to be held Monday evening 
when arrangements as to time will be made to suit the 
convenience of the members. 

It is desirable that all reservations be made through 
the office of the secretary of the association, Charles 
E. Dustin, 30 East 42nd street, New York City. 


DEVELOPMENT OF NAVAL AIRCRAFT 
RADIO DESCRIBED. 


Institute of Radio Engineers Meets in New York City— 
Address by T. Johnson, Jr. 


At a meeting of the Institute of Radio Engineers 
held in New York City, June 4, T. Johnson, Jr., for- 
merly associated with the Radio Club of America, at 
present expert radio aid of the Navy, presented an 
illustrated lecture entitled “Naval Aircraft Radio.” 
Mr. Johnson rehearsed the early development of air- 
craft radio communication, beginning with the first 
operation of radio equipment on an airplane. This 
operation was conducted by the Navy Department on 
July 26, 1912, at the Naval Academy, at Annapolis, 
Md. In that operation, Ensign (now Lieutenant- 
Commander) Charles H. Maddox, U. S. N.. acting as 
operator on the seaplane, transmitted a message from 
an elevation of 300 ft. to the torpedo boat, the U. S. 
S. Stringham. The communication was maintained at 
that time through a distance of thrée nautical Imiles. 

Early in 1916 a radioircraft laboratory-was_estab- 
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lished by the Navy Department at the United States 
Naval Air Station, at Pensacola, Fla. On May 15 of 
that vear an official message was transmitted from a 
naval seaplane in flight through a distance of 20 miles 
to the U. S. S. North Carolina. Several new types of 
radio outfits were developed by various manufactur- 
ers and were tested at Pensacola and at other stations. 
Types of craft are designated as seaplanes, ship air- 
planes, flying boats and dirigibles. The arrangement 
of the wireless apparatus depends to some extent on 
the type of craft. 

After describing the various types of transmitters, 
receivers and other parts of the radio communicating 
apparatus, Mr. Johnson described the radio compass 
and mentioned some of the possibilities to be expected 
from this apparatus. Five readings taken by the radio 
compass in flying boats at the Hampton Roads air 
station in February and March, 1919, on spark signals 
emitted from the Swan Island station, 1200 nautical 
niles distant, were in error by only 2°. Bearings 
with an error of only 1° have been observed at a dis- 
tance of 309 nautical miles from the Arlington spark 
signal station. 

= Nearly the entire development in all radio com- 
munication has occurred within two years. 


NATIONAL ELECTRICAL CREDIT ASSOCI- 
ATION HOLDS ANNUAL MEETING. 


Many Interesting and Important Subjects Discussed at 
Cincinnati Convention of Credit Men. 


The 20th annual convention of the National Elec- 
trical Credit Association was held June 13 and 14, 
at the Gibson hotel, Cincinnati, Ohio. Several valu- 
able papers were presented at this meeting and in 
addition, many topics of interest to electrical credit 
men and to the industry at large were discussed. 

The open session on Friday morning was devoted 
principally to the reports of the officers and commit- 
tees of the association including the report of the 
oard of Managers, the Auditing Committee, the 
Committee on Contractors’ Accounting Methods, the 
Committee on Association Activities and Committee 
on Trade Acceptances. This was followed by a 
luncheon at which W. C. Culkins addressed the mem- 
bers on the subject of public utilities. 

In the first part of the afternoon several proposals 
to amend various sections of the constitution were 
considered. The latter part of the afternoon was 
spent at the Fort Mitchell Country Club where a 
dinner was held for the members in the evening. The 
principal speaker on this occasions was Ralph A. 
Tingle. e 
Qn Saturday, June 14, a number of interesting 
and important subjects were on the program for 
discussions. These topics were as follows: “Trade 
Acceptance Expenses—Details of Accounting, etc.,” 
in which the discussion was led by Charles W. Dupins, 
of the Citizens National Bank of Cincinnati; “Con- 
signment Credits and Lamp Agents,” led by T. K 
Quinn, National Lamp Works of General Electric Co., 
Cleveland; “Use of Forms—Experiences, Perplext- 
ties, Results: “Moral Risk and Credit Interchange 
}uncheon Clubs :” “Handling of an Order; Analysis 
of Credit Information and Decision,” led by P. S. 
Berlin, Heineman Electric Co., Philadelphia, and J. 
L. Woodford, Doubleday-Hill Electric. Co., Pitts- 
burgh; “Following Accounts; Approved Forms of 
Correspondence in Connection Therewith”” L. M. 
Creighton, Frank H. Stewart Electric Co., Philadel- 
phia, and C. E. Showalter, Tron City Electric Co., 
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Pittsburgh, leaders; “Co-ordination Between Sales 
and Credit Departments ;” “Impressions Gleaned from 
the 24th Convention of the National Association of 
Credit Men” led by E. W. Shepard, general credit 
manager, Western Electric Co., New York. 

Following the adjournment of the general meeting 
the Board of Managers was to meet for the election 
of officers. 


CHEMICAL ENGINEERS TO HOLD CON- 
VENTION JUNE 18-21. 


Electric Furnaces Leading Topic to Be Discussed at 
Semi-Annual Meeting in Boston. 


A very interesting program, which will undoubt- 
ably attract a very large attendance, has been arranged 
for the 11th semi-annual meeting of the American 
Institute of Chemical Engineers to be held at Boston, 
Mass., June 18 to 21 inclusive. Headquarters of the 
convention will be at the Hotel Lenox. 

Perhaps the most important subject to be presented 
at this meeting deals with electric furnaces and prac- 
tically all of the time on Wednesday, June 18. the 
opening day will be devoted to this subject. Among 
the papers to be presented on this subject, many of 
which will be suitably illustrated, are the following: 
“The Future of the Electric Furnace,’ by C. T. 
əragg, Michigan Smelting and Refining Co., Detroit, 
Mich.; “Utilization of Electric Brass Furnaces,” W. 
HI. Gillette, Bureau of Mines, Washington, D. C.: 
“Problems Encountered in Electric Furnace Practice.” 
P. E. McKinney, Washington Navy Yard; “Electric 
Furnaces of the Resistance Type,” T. E. Baily, Elec- 
tric Furnace Co., Alliance, Ohio; “Ajax-Wyatt Induc- 
tion Furnace,’ G. H. Clamer, Ajax Metal Co., Philadel- 
phia ; “Some Practical Results Secured with High-Fre- 
quency Induetion Furnaces,” Dr. Edwin F. Northrup, 
Palmer Physical Laboratory, Princeton University ; 
“Booth-Hall Rotating Furnace,” Cart H. Booth, Pooth- 
Hall Co., Chicago; “The Rocking Electric Arc Fur- 
nace,” E. L. Crosby, Detroit Furnace Co., Detroit, 
Mich. At noon the members will have luncheon at 
the Engineers’ Club and in the evening a smoker will 
be held at the Arthur D. Little, Inc., Laboratories 
together with an inspection of the museum and labor- 
atories. 

On Thursday an inspection trip will be made by 
steamer to a number of industries located near Bos- 
ton harbor, followed by an excursion to Marblehead 
and dinner at the Eastern Yacht Chib. On this trip 
a paper on “Energy in the Realm of Reconstruction,” 
will be read by Dr. Chester G. Gilbert. 

Friday will be spent at the Massachusetts Institute 
of Technology visiting the laboratories and listening 
to a program of papers including an illustrated 
description of the growth and development of the 
Providence gas plant by W. H. Russell and a sympo- 
sium on the registration of chemists. The flash and 
burning points of gasoline-kerosene mixtures will be 
explained by James T. Robson and James R. With- 
now and the manufacture of castor oil in the United 
States by J. S. Sluader, at this time. During the 
afternoon the laboratories of Howard university will 
be visited, followed by an automobile trip through 
Roston, ending at the Irooklyn Country Club where 
an informal dinner will be served. 

Qn Saturday an inspection trip will be made to 
the Pacific Mills, Lawrence, Mass., the largest cloth 
printing works in the world. 

A special entertainment program has, been. ar- 
ranged for the ladies, many of whom are expected. 


June l4, 1919. 


OHIO ELECTRIC LIGHT ASSOCIATION TO 
HOLD ANNUAL CONVENTION. 


Tentative Program Promises Interesting Meeting at Cedar 
Point July 15, 16, 17 and 18. 


The Ohio Electric Light Association will hold its 
annual convention July 15, 16, 17, and 18 at the Hotel 
Breakers, Cedar Point, Ohio. According to present 
indications this will be the largest and best convention 
ever held by the association, and is expected to make 
up in pleasure and instruction the losses of the past 
two years when its activities were greatly restricted 
on account of the war. 

An exceptional program is being arranged. Several 
speakers of national reputation have already been 
secured and others are expected to be presertt. In 
addition to these the reports of the standing commit- 
tees promise to be very interesting. <A little change 
will be made in the usual rule this vear in that one 
address and one report will be had at each session, 
thus giving a variety which is very desirable. The 
tentative program is as follows: 

Tuesday, July 15, first session at 10:00 a. m.: 
President’s address, report of Executive Committee, 
secretarv-treasurer’s report, appointment of commit- 
tees and round table a on association work. 

Second session, 2:30 p. n Report of Station 
Operating Committee, and a mde “Daily Unit Data 
and Cost Systems,” by J. M. Strike, Acme Power Co., 
Toledo, Ohio. 

Third session, Wednesday, July 16, 9:30 a. m.: 
Address by Wm. McClellan, vice-president, Cleveland 
Electric Illuminating Co.; report of New Business 
Co-operation Committee, Lighting and Merchandising 
and Industrial, Power and Heating Sections. 

Fourth session, 2:30 p. m.: Address, “The Trend 
of Socialism,’ F. G. R. Gordon, Haverhill, Mass.; 
report of Meter Committee. 


Fifth session, 8:45 p. m.: Address and demon- 


stration, “Productive Factory Lighting,’ Wm. A. 
Durgin, Chicago; exhibitors’ carnival, moving pic- 
tures. 


Sixth session, Thursday, July 17, 9:30 a. m.: Re- 
port of Illumination Committee. 

Seventh session, 2:30 p. m.: 
sion and Distribution Committee. l 

Eighth session, Friday, July 18, 9:30 a. m.: Re- 
ports of Finance and Standardization of Voltages 
Committees and election of officers. 

An entertainment program is being drawn up in 
which special attention will be given the ladies of 
whom 150 are expected to be present. 

A very attractive exhibit will be held in connection 
with the convention. Only a very few of the 40 
exhibit spaces provided have not heen engaged and 
the exhibiting concerns are making every effort to 
have them as attractive as possible. 


AMERICAN ENGINEERING STANDARDS 
ASSOCIATION BEING FORMED. 


Report of Transmis- 


Former Standards Committee of Five Societies Reorgan- 
izing and Broadening Its Activities in Co-or- 
dinating Standardization Work. 


The following statement for publication has been 
issued by the American Engineering Standards Com- 
mittee, Comfort A. Adams, chairman, and C. B. 
Le Page, acting secretary. Headquarters of the com- 
mittee are in the Engineering Socteties building, New 
York City. 
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In many lines of engineering much excellent stand- 
ardization work had been done before the war; the 
war emphasized its importance and showed most 
clearly the need of co-operation to prevent the con- 
fusion caused by the promulgation of overlapping 
standards by independent bodies. During the war the 
government departments co-ordinated these efforts in 
certain lines and greatly assisted in unifying them. 
The American Institute of Electrical Engineers, Amer- 
ican Institute of Mining and Metallurgical Engineers, 
American Society of Civil Engineers, American Soci- 
ety of Mechanical Engineers and American Society . 
for Testing Materials, recognizing the value of what 
had been done, invited the Government Departments 
of War, Navy and Commerce to appoint representa- 
tives to act with them to continue this work. The 
body so formed is the American Engineering Stand- 
ards Committee. It has required considerable time 
to definitely formulate its objects, and to arrange 
methods for accomplishing them that would be effec- 
tive without in any way interfering with the many 
organizations that have been doing such excellent 
work in this line. 

The American Engineering Standards Committee 
has just completed and adopted a revision of its con- 
stitution which has been sent to the governing boards 
of all the departments and societies represented on the 
committee with a request for its ratification. 

The new constitution changes the name to Ameri- 
can Engineering Standards Association, the change 
from “Committee” to “Association” more fittingly 
indicating the wide scope of the interests involved. 

The n of the association are stated as 
follows: 

rt. To unify and simplify the methods of arriving 
at engineering standards, to secure co-operation be- 
tween various organizations and to prevent duplica- 
tion of standardization work: 

2. To promulgate rules for the development and 
adoption of standards; 

3. To receive and pass upon recommendations for 
standards submitted as provided in the Rules of Pro- 
cedure, but not to initiate, define or develop the details 
of any particular standard; 

4. To act as a means of intercommunication be- 
tween organizations and individuals interested in the 
problems of standardization; 

5. To give an international status to approved 
American engineering standards: 

6. To co-operate with similar organizations in 
other countries and to promote international standard- 
ization. 

Means are provided for increasing the ambe of 
representatives in the association by invitation or on 
request. Several important organizations interested 
in standardization will be invited to appoint repre- 
sentatives as soon as the necessary power is obtained. 

The routine work of the association will be'con- 
ducted by its secretary under the direction of a board 
of directors. This board will have power to deal with 
all of the affairs of the association, except the final 
approval of the standards submitted to it. 
© Any organizations may request the association to 
approve standards which it has formulated, or to 
approve committees that it has appointed, and by so 
doing becomes a Sponsor Society. Such a request is 
entirely at the option of the organization that has 
formulated or expects to formulate the standard. At 
the request of the sponsor, approval of the standards 
is given when they are the substantially unanimous 
conclusions of a committeezmade upas follows: 
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(a) Sectional committees dealing with standards 
of a commercial character (specifications, shop prac- 
tices, etc.), shall be made up of representatives of 
producers, consumers and general interests, no one of 
these interests to form a majority. A producer is a 
person, or the representative of a firm or corporation, 
directly concerned in the production of the commodity 
involved. A consumer is a person, or the representa- 
tive of a firm or corporation, that uses the commodity 
involved, but is not directly concerned with its pro- 
duction. General interests include independent engi- 
neers, educators, and persons who are neither con- 
sumers nor producers, as defined above. 

(b) Sectional committees dealing with standards 
of a scientific or non-commercial character shall con- 
sist of persons specially qualified, without regard to 
their affiliations. : 

It is anticipated that in nearly all cases the ap- 
proval of standards and committees by the association 
will be requested. In case it is considered advisable, 
the association 1s authorized to call a mecting of those 
who would be interested in the formulation of a new 
standard or the revision of an old one, to select one 
or more sponsor societies. The sponsor society or 
societies will appoint a sectional committee to form- 
ulate or revise the standard. This sectional committee 
will report to the sponsor when its work is completed. 
The sponsor may then request the association to 
approve. The association deals only with the sponsor 
and acts only at its request: Provision is made in all 
publications that a standard must be referred to as 
that of the sponsor, using whatever title the sponsor 
has given it, followed by the statement “approved by 
the American Engineering Standards Association.” 


The approval may be given in one of three wavs as— 


recommended practice, tentative standard, or standard, 
the expectation being that nothing will be approved as 
standard until it has shown that it is generally 
acceptable. 

The association thus acts only to bring together 
those interested in a common object, and when they 
have completed their work, will at their request certify 
that it has been done in such a manner as to justify 
its adoption. Nothing revolutionary is proposed, it 
is merely an extension of present practice. The Ex- 
ecutive Committee of the American Society for Test- 
ing Materials now passes on the composition of com- 
mittees, ascertains that their conclusions are substan- 
tially unanimous, and if so, reports them to the society 
for acceptance or rejection. The association does the 
same for groups of organizations. Its board of direc- 
tors performs the same functions as the Executive 
Committee of the American Society for Testing Mate- 
rials, and the association as a whole accepts or rejects. 
It neither selects sponsors nor sectional committees; 
it does not consider the subject matter of a standard, 
nor the procedure under which it is arrived at, except 
that it requires sufficient information from the sponsor 
to show that the conclusions are substantially unan- 
mous and that the sectional committee is balanced 
and representative. It requires that in all publications 
the sponsor shall be given full credit. 

Jn addition to this work in assisting in the selection 
of committees and certifving that their work has been 
done under proper conditions, the association will act 
as a bureau of information regarding standardization. 
It will collect information regarding existing standards 
and as'to the bodies that have formulated and adopted 
them. This will enable it to promptly give necessary 
information to those who select a committee to form- 
ulate a new standard or revise an old one. It will 
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also enable it to furnish information desired by the 
working committees regarding what has been or 1s 
being done on similar or related lines. It will estab- 
lish relations with similar bodies in other countries 
and can do much to promote the acceptance of inter- 
national standards. It is possible to secure interna- 
tional acceptance of American standards more easily 
through such a body than in any other way. 

With these fundamental restrictions of its activi- 
ties it may be asked whether there is sufficient reason 
for the existence of the association. This naturally 
has been carefully considered and it is the unanimous 
conclusion of the committee and of all of those who 
have been consulted who have been active in standard- 
ization work, that such an organization is urgently 
needed. In the past there have been many occasions 
when two or more organizations have formulated 
standards for substantially the same thing. Often 
these differences have been very slight, but neither 
has been quite acceptable to the other party. In the 
majority of such cases if these organizations had been 
brought together at the start they could have agreed 
on a standard that would have been satisfactory 
to both. 

The American Engineering Standards Association 
will furnish a means by which any organization in- 
tending to define a standard can readily ascertain 
what others are interested, and should be consulted 
in regard to it. At present there is no such means. 
There ts nowhere anything approaching a complete 
list of the organizations doing standardization work, 
much less any list of the standards proposed or in 
preparation. The enormous advantage of having any 
standard generally accepted. and the much greater 
probability of accomplishing this if it is prepared under 
definite conditions that have proved effective in the 
past, will, it is believed, cause most of the organiza- 
tions engaged in such work to ask and receive the 
assistance of the American Engineering Standards 
Association. It provides definite machinery for se- 
curing .co-operation and preventing duplication of 
work. It establishes definite rules securing the abso- 
lute autonomy of any group engaged in the develop- 
ment of standards and insures that this group shall 
receive full credit for its work. 

With the assurances of co-operation that the 
American Engineering Standards Association has 
already received, we believe that there is no question 
of the advisability of forming the more broadly repre- 
sentative association. Several organizations have 
already presented requests for the approval of exist- 
ing standards and we are informed that many others 
only await the notification of the committee that it is 
fully organized. 

It has been impossible to make any public state- 
ment of the committee's plans until they had been 
definitely formulated. This. we feel, has now been 
accomplished and we can therefore state what it is 
hoped to accomplish and the methods proposed for 
the purpose. 


ORIENTAL ELECTRICAL ENTERPRISE. 


Announcement is made of the organization of the 
China Electricity Co., by the owners of the Sino- 
Japanese Industrial Co. and the China Industrial De- 
velopment Association to combine the Japanese firms 
in China dealing in electrical goods. The new concern 
will be capitalized at 3,000,000 ven, and it is reported 
will also lend money in China for telephone and eléc- 
trical enterprises. 
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Economy of Utility Service — Bell-Ringing Transformer 
Campaign—Vehicle A pplications—Brooklyn Appliance Sale 


ECONOMY OF UTILITY SERVICE SHOWN. 


Less Than One-Twentieth of Average Income Budgets 
of Illinois Families Show Gees for Utility Service. 


With the high cost of living the uppermost topic 
in every householder’s mind. the Illinois Committee 
on Public Utility Information has made a careful 
survey of the state to determine what proportion of 
the income of the average wage earner—the man 
earning between $1000 and $2000 a year—goes to the 
public utility companies in return for the modern con- 
veniences, without which today any community would 
be paralyzed. 

The results of the survey are contained in the 
following statement: 

“The figures show that for electric light, gas for 
cooking and lighting, telephone and street-car trans- 
portation, combined, the average householder spent 
but 2.60 ta 5.260% of his income, the figures dependent 
upon the locality in which the householder lives. Even 
combining railroad fares and water bills, the percent- 
age totals less than 6%. 

“While not only have wages advanced tremend- 
ously and the price of every commodity risen in near- 
proportion, utility rates do not show such increases, 
the upturn being practically negligible in comparison 
with other necessities. Taking the state as a whole, 
electric rates in 54.3% of all communities are either 
lower or the same as in 1914, despite the tremendous 
increase in cost of materials and wages; 64.7% of 
gas rates are either lower or have not been changed 
and the same situation applies to 69.2% of all water 
rates. 

“Service at the rates which have been in effect 
has been a strain on many of the companies and the 
situation should be corrected. The price of ma- 
terials of all kinds essential to the operation of these 
companies has increased from 35 to 300% over the 
prices prevalent in 1915. Wages of employes have 
risen on an average of 44% for the state. Fuel, an- 
other of the big items to be considered, has advanced 
nearly go'%. 

“The survey shows the average householder in 
Illinois is now dividing his income in the following 
proportions, taking the extreme ‘top’ bills for elec- 
tricity, gas, telephone and street-car transportation 
as the basis for computation: 


Per cent of Income. Per cent of Income. 


POOG: <iaiaeceteeieees 40,10 Telephone ............ 1.01 

Clothes vsescoieseetcs 13.83 Electricity ............ 1.03 

Rent, taxes .......... 17.03 Gas, lighting and 

Liberty bonds, other cooking ............ 1.09 
savings, insurance Street cars, self and 
newspapers ........ 7.18 WIE: 2a.04Gueae EN 2.15 


Movies, theaters, etc.. 5.9% 

“The figures show that the increases in cost of 
operating the utility compamies since 1915 has been 
from 41 to 90%, the average being around 60%. The 
street railway and- gas companies have shown the 
greater percentage of increase, in the case of the 


former it being due in large measure to tremendots 

wage increases granted employes to meet increased 

living costs.” 

UTILITY CO-OPERATES WITH LOCAL 
DEALERS IN CAMPAIGN. 


Local Advertising and Window Displays Boost Bell- 
Ringing Transformers. 


The Public Service Co. of Northern Illinois and a 
number of electrical dealers and contractors are push- 
mg a campaign to encourage the use of the bell- 
The benefit 


ringing transformer. is mutual. The 


No trouble with them due to exhausted 
batteries if you install a 


Bell Ringing 


Transformer 


It will ring your doorbelle with the same 
current that lights your house, and will 
need no attention. 


It is easy to install, will ring 
three 3-inch bells at the same 
time, and is low priced. 


Public Service Company 


OF NORTHERN ILLINOIS 


Typical Advertisement Boosting the Bell-Ringing Transformer. 


utility aims to increase the convenience of electrical 
devices ; the contractors and dealers aim to profit from 
their installation and sale. 

The campaign is being carried on upon a co- 
operative basis. The utility is advertising in the local 
weekly papers that serve its territory, the form of 
advertisement being shown herewith. The electrical 
dealers and contractors have window displays featur- 
ing the bell-ringing transformer, showing the sim- 
plicity of the installation, the compact nature of the 
equipment involved, and its convenience. 

By working together in this way greater publicity 
is obtained than if eachparty; worked_alone’ and at 
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different times. ` And then, the advertising by the util- 
ity, for which it pays, is equitable, since the dealers 
would probably not find it profitable to do so because 
of the small margin of profit, whereas the utility is 
interested primarily in serving the community and 
only to a smaller extent in the profit from any sale of 
the transformers, bel.s, ete. 


CREAMERIES ADOPT ELECTRIC TRUCKS. 


Ideal for Wholesale and Retail Distribution of Dairy 
Products. 


Great care must be exercised in the handling of 
food products, especially if they are to be kept tree 
from contamination—delivered to ultimate consumers 
clean and pure. Dealers in milk and butter, realizing 
the necessity of cleanliness in the distribution of their 
products, have after much study, begun adoption of 
electric transportation on a iarge scale. 

e The Blue Valley Creamery Co., a large manufac- 


turer and distributor of butter, operating in New 
York, Chicago, Indianapolis, Detroit and St. Louis, 


have so far installed about 35 electric trucks which, 
besides proving to be an exemplihcation of cleanliness, 
are also proving themselves to be the most efficient, 
economic and dependable mode of transportation for 
urban application. 

One of the electric commercial vehicle manufac- 
turers has developed a very practical lightweight de- 
livery wagon, extensively being employed by retail 
milk dealers. This electric truck Np as the feature 
of external operation by means of a lever located con- 
veniently, which permits the operator to move the 
“electric” forward and backward under its own power, 
without necessitating climbing into the vehicle itself, 
representing a considerable saving in time. In this 
connection, the electric vehicle competes successfully 
with the horse trained to move at the command of the 
driver, Simpheity of electric vehicle Operation permits 
of this innovation which is proving very popular with 
retail milk dealers. Such vehicle also is cheaper to 
operate than a single horse wagon, besides being much 
more dependable. 


THE UNITED CIGAR STORES CO. EMPLOYS 
ELECTRIC TRUCKS. 


Used in the Distribution of Tobacco Products from Ware- 
houses to Hundreds of Retail Stores. 


ne United Cigar Stores Co. started to use electric 
trucks in New Y ork City in 1917. Since that time they 
have added to their fleet gradually and are now oper- 
ating 11 electric commercial vehicles. This nationally 
known firm states that in their work of distributing 
from a central warehouse to their chain of stores im 
New York City they find that electric trucks are cost- 
ing them about 35% less than gasoline trucks in sim- 
ilar work, and that the “electric” is just as able to 
cover work of this character as is the gasoline truck. 
It is significant that the thousands of electric com- 
mercial vehicles are employed chiefly by the largest 
and most representative business organizations in the 
country who handle all phases of their business in a 
scientific manner, rather than leaving results desired 
to chance. Recognition of the merits of electric trans- 
portation by organizations of such caliber is, m itself, 
conclusive evidence of the superior advantages of this 
modern system of transportation. To quote the famous 
slogan of a nationally known manufacturer of flour: 
“Eventually —Whvy not now?” Especially, as there is 


TRICAL REVIEW 


Vol. 74—No. 24. 


justification in the belief that the ultimate vehicle for 
urban work will be the “electric.” 


BROOKLYN EDISON CONTINUING SEA- 
SONABLE APPLIANCE SALES. 


May Campaign for Electric Vibrators Proves Very Suc- 
cessful—Electric Sewing Machine June Feauure. 


During the month of May, the Brooklyn Edison 
Co., Brooklyn, N. Y.. conducted a special campaign 
among its consumers for the sale of electric vibrators. 
A return postcard. describing the vibrators which 
were featured during the sale, was inclosed with each 
electric light bill, and the results obtained were be- 
yond all expectations. It 1s the usual practice of the 
company to advertise its special sales in the Brooklyn 
newspapers every few days, but this year the sale 
progressed so satisfactorily that the factory was un- 
able to deliver vibrators fast enough to supply the 
demand and intensive advertising through the news- 
papers seemed unnecessary. 

The number of orders taken was 531, against 425 
during the cerresponding sale of 1918. When it is 
taken into consideration that during the latter part of 
the month no particular effort was made to push the 
sale, and that the 1918 sale was beaten by 25%, it 
seems evident that the popularity of the electric vibra- 
tor for home use is growing beyond the usual antici- 
pation. 

During this month, June, the company, is offering 
as a special sale feature, electric sewing machines. 
Cards similar to those used in the vibrator campaign, 
describing the many advantages of the electric sewing 
machine with a return card „attached are being in- 
closed with its bills. 


INTERCHANGE OF ENERGY BETWEEN 
PENNSYLVANIA CENTRAL STATIONS. 


Tke Metropolitan Edison Co.. of Reading, Pa., has 


signed a contract for an exchange of current with the 


York Haven Water & Power Co., at York Haven, Pa. 
The latter company gives service to the town of York 
and surrounding territory and = furnishes wholesale 
current to the city of Harrisburg. It also supphes the 
large steel plant at Steelton. 

This new contract of the Metropolitan Edison Co. 
probably will enable the company to dispose of a large 
amount of current to the water-power plant as the 
latter 1s completely up to its capacity and either must 
purchase current from some outside source for all 
future growth or else develop a new plant. The York 
Haven company also must have some source of cur- 
rent for periods when the river water is low and the 
water plant cannot be used to full capacity. 


GARY CENTRAL STATION SHOWS RE- 


The pairi holdings of the Gary Heat, Light & 
Water Co.. Garv, Ind., were recently assessed by the 
Indiara Tax Board at $3.300.000. Considering the fact 
that Gary is only 12 years old, the accomplishments 
of the company are regarded as highly satisfactory 
to the stockholders, the public and the Indiana Public 
Service Commission. 

The company controls 45 miles of gas mains, X) 
miles of water mains and about 100 miles of electric 
transmission lines for hght and power. It has 7o00 
eas meters, 9000 electric meters and 6000 water meters 
in service. The electric department’ of, the company 
has 4000 poles and 400 transformers: 
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Relocated Transformer Mounting — School for Cable 
Splicers Reduces Cable Failures—Low-Cost Insulator Tests 


ADVANTAGEOUS RELOCATION OF TRANS- 
FORMER BANK. 


Merchanıs Heat & Light Co.’s Line Construction for 
Transformer Mountings. 


It is the policy of the Merchants Heat & Light Co., 
Indianapolis, Ind., to locate its transforming equip- 
ment and substations so they will interfere as little as 
possible on the consumers’ premises and still be of 
modern construction and requirements. The follow- 
ing description of changes on consumers’ premises is 
‘a typical example: 

All power as used in the two large plants of the 
Link Belt Co. is supplied by the Merchants Heat & 
Light Co., of Indianapolis. 

Due to the expansion of the consumers’ plant, it 
was recently found necessary to relocate a bank of 
transformers supplying part of one factory, known as 
the Dodge Works, to make more accessible a valuable 
yard space. s 

The old transformer installation was of the usual 
pole type construction having two line poles for dead- 
ending the line wires and supporting the primary and 
secondary buses, together with two short stub poles 
for supporting the wooden platform upon which the 
transformers were mounted. As now installed the 
transformers are more readily accessible, less sec- 
ondary copper is required to reach the consumer's out- 
let, a neater and better installation has been secured, 
together with the vacating of a valuable space of yard 
and driveway, in addition to locating the bank in a 
space where there is remote possibility of disturbance 
due to plant expansion. 

In contrast with the old installations only one sup- 
porting member of the structure has a ground foot- 
ing. where formerly four poles were set and guyed. 
The vertical supporting member is made up of two 
13'4-ib., g-in. ship channels, spaced 18 in. apart, set 
well down in concrete, cross braced with 34 by 12-in. 
steel plates and also braced against the building wall 
by one 4-in., 7%-lb. I-beam. The cross members to 
which the 2 by 12-in. platform material is bolted are 
made up of two 8-in., 25-lb. channels spaced 18 in. 
apart. one end of which rests on the vertical member, 
the other extending 18 in. into one corner of the 
building wall, allowing a clearance of 14 ft. from 
transformer base to ground. 

Due to the method of line entrance, it was found 
necessary to erect 4 by 4-in. timbers for dead-ending 
the primary line. These timbers also support the 
primary fuses, transformer choke coils and primary 
bus structure. 

At present three 75-kv-a., 60-cycle, 220-volt pri- 
mary, 110/220-volt secondary transformers are in- 
stalled connected star (primary), delta (secondary ). 
The weight of each transformer is approximately 
2200 lb., including the 7o gal. of transil oil which 
each unit contains. 


Another bank of transformers, of the same rating, 
supplying other parts of the Dodge Works, are sim- 
ilarly mounted in one corner of the building, thus 
allowing the use of all ground space entirely up to 
the building walls. 

The steel structure was designed and erected under 
supervision of Mr. Praed, works engineer, Dodge 


Interesting Transformer Mounting Employed by Merchants 
Heat &Light Company for Relocating Transformer Bank. 


Works of Link Belt Co., and approved by the power 
company’s engineering department. 

Ample safety factors have been allowed to take 
care of additional power in case larger and heavier 
transformers are found necessary at a future date. 


LOW-HUNG TRUCK FOR TRANSPORTING 
LARGE TRANSFORMERS. 


Features of Special Low Truck Used by Cleveland Elec- 
ý tric Illuminating Co. 


In the transportation of heavy and large apparatus 
through the streets of cities the low head room under- 
neath bridges, etc., often constitutes the greatest diffi- 
culty and may necessitate long detours because of 
inability to pass underneath the (overhead structure. 
The way in which this thfficaltyycan* be’ often ‘avoided 
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is to employ a low-hung truck, so that the apparatus 
moves as close to the surface of the road as per- 
missible. 

The Cleveland Electric Illuminating Co. possesses 
a number of large three-phase, oil-cooled transform- 
ers, having considerable height, and to permit trans- 
porting these along the streets of Cleveland neces- 
sitated designing a special truck where the head room 
required would be a minimum and where the trans- 
formers could be handled with a maximum of safety 
and minimum of work. The type of truck employed is 
shown in the accompanying illustration. 


Low-Hung Truck Used by Cleveland Electric Illuminating Com- 
pany for Transporting Heavy and Tall Equipment. 


The truck shown is mounted upon solid rubber 
tires and has a capacity of 10 tons. The frame is 
hung low. The transformer shown has a height of 
135 in. to top of cover and is a 750-kv-a., single-phase. 
23.000/11,500-volt unit. The truck is provided with a 
special winch for hoisting the transformer aboard the 
truck and anchoring it in place. 
© The company also uses this truck for carrying 
cable reels, for which purpose it is particularly con- 
venient because of its being hung low. As many as 
four reels can be carried at one time, the weight of 
this load being in the neighborhood of 12 tons. From 
the truck each reel can be easily handled, and handling 
is reduced to a minimum. 


SCHOOL FOR CABLE SPLICERS REDUCES 
BREAKDOWNS. 


Experience of Detroit Edison Co. with Splicers and 
| Splices. 


Up to about two years ago, the number of cable 
failures of the underground cables of the Detroit Edi- 
son Co. were comparatively few. Then breakdowns 
began to multiply and the company set out to investi- 
gate the cause. There were some 273 miles of under- 
ground 24,000-volt conductor and 4500 joints involved. 
The conclusion reached was that the cause of the 
trouble was, primarily, due to poorly made splices. 

As the company’s underground transmission sys- 
tem grew, additional cable splicers were taken on, and 
while all the old splicers were capable men, and many 
of the newer ones also, it happened that the good men 
were not necessarily able to teach their methods to the 
newer men with the result that splices of inferior 
workmanship multiplied, and with them cable failures. 
A school was then established and the cable splicers 
were put through routine instructions periodically and 
finally routine examinations. This was about March, 
1917, at which time it was commenced to make joints 
according to special specifications which were gotten 
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up. Since that time more than 1515 joints have been 
installed. Of those 1515, there were two joints that 
failed, being one-tenth of 14%, which amounts to about 
2.2 miles of cable. 

These specifications first drawn up included the 
use of paraffine for filling compound, because at that 
time the company still believed there was nothing bet- 
ter than paraffine. It had no reason to suspect par- 
affine or feel that it was directly responsible for the 
cable failures so at that time the paraffine was in- 
cluded in the new type. 

It is the opinion of the Detroit Edison Co. that 
joints made up with paraffine make good joints if 
extreme care is used in making up the joints, but if 
the splicer is going to be careless in making up a 
loose joint, paraffine will not do, and in that respect 
the compound came to our rescue. 

The company has made a number of tests with 
paraffine and it was found that, in spite of the fact 
that the dielectric strength showed with new parafhne 
of a melting point of somewhere around 150° F., the 
paraffine as taken from the joint as made up did not 
show the same test in respect to dielectric strength. 
Another objectionable feature found in parafhne was 
the large coefficient of contraction. A number of 
joints were opened and large voids were found, par- 
ticularly right on the interior, between the three con- 
ductors, where it had been expected to find the 
compound air pockets were found, tending to in- 
dicate that paraffine is less satisfactory than compound 
for cable splices. 

Because of the relatively large number of failures 
the company is continuing to remake many of the 
splices made previous to r917. The cable records are 
referred to and those splices made by splicers whose 
work has been found to be uncertain are being re- 
made. In all such instances compound replaces the 
paraffine. Up to the present time 335 joints have been 
drained of paraffine and refilled with compound. Not 
one joint made with compound has as yet failed. 


TESTING INSULATORS ON LINE AT TWO 
AND ONE-HALF CENTS EACH. 


Georgia Railway & Light Co. Makes Good Record on 
27,500 Insulators. 


A complete test of the whole Tallulah 110,000-volt 
power tower line, both north and south circuits, under- 
taken March 13 and completed May 17, included thc 
testing of 27,550 insulators at a cost per insulator of 
2'4 cents. The records kept of this test are more 
complete and detailed than of any other yet made, and 
the company feels that it has established a model upon 
which all later tests can be based. 

The whole cost of the investigation was $688.74. 
Of 13,174 insulators of one make, 4120 were found 
defective, the percentage being 31.3. These insulators 
are part of the original installation on the Tallulah 
system and all are on the straight line. Of the re- 
maining 14,376 insulators of another type, on straight 
and strain lines, only two were found bad, this per- 
centage being .o14. The insulators of this make have 
been in use less than two years. 

Replacement of all the insulators that were found 
defective already has begun, and in this way the com- 
pany will anticipate and avoid the interruption in 
service which their later breaking-down would have 
caused in the course of the stormy season now about 
to begin. 
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Illinois Contractors to Meet — English Contracting Prob- 
lems—A pproved Fixture Wires—New Chicago Association 


ILLINOIS ELECTRICAL CONTRACTORS TO 
HOLD MID-SUMMER CONVENTION. 


Question of Seceding from National Organization to Be 
Principal Topic of Discussion. 


The Illinois State Association of Electrical Con- 
tractors and Dealers will hold its mid-summer conven- 
tion at the Orlando hotel, Decatur, I.. June 20 and 
21. At this meeting several very important questions 
will be brought up and promise to make this conven- 
tion an interesting one. ; 

Perhaps the most important of these problems has 
to do with the relationship of the state and the national 
associations. A number of the members are of the 
opinion that greater progress could be made if the 
greater expense incurred by membership in the 
national body could be eliminated. For this reason 
they strongly urge that the Illinois state association 
secede from the National Association of Electrical 
Contractors and Dealers. This is a very vital ques- 
tion and one which promises to bring out a great deal 
of discussion and a full attendance is very desirable. 

Reservations may be made by applying to J. W. 
Collins, 179 West Washington street, Chicago. 


ENGLISH CONTRACTORS MEET SAME 
PROBLEMS AS AMERICAN. 


Recent Article Shows Similarity in Ethical Contracting 
Problems of Both Countries. 


It is often a source of satisfaction as well as en- 
couragement to those having problems to solve if they 
realize that others in similar positions are confronted 
with similar problems. For this reason it may be of 
interest to electrical contractors in this country to 
know that the contractors in England encounter diff- 
culties in many respects identical to those which con- 
front American contractors. Practically the only dif- 
ference in the contracting problems of the two coun- 
tries is that English central-station companies do not 
take any part in construction or sales work but appar- 
ently the activities of the English jobbers, or factors 
as they are called, more than offset the central-station 
inactivity. The problems confronting the English 
contractors are very well described in a recent article 
in Electrical Review of London by Donald Smeaton 
Munro. This article is substantially as follows. 

In these days of the settlement of frontiers it should 
not be impossible to define ‘a just boundary between 
the spheres of the electrical contractor and of the 
manufacturer with his selling agencies and factors. 

This is an old grievance, for it is a long time since 
the centracting frontier was violated by the wholesale 
men. At times a better feeling prevailed, but there 
are ominous signs of a renewal of hostilities. 

If the contractor be merely an injurious middle- 
man, there 1s no more to be said. Contractors, how- 


‘the ccntractors’ profit margin. 


ever, claim that they did great service not only when 
the foundations of the electrical industry were being 
laid, but in building up its structure. Most of them 
are men of experience, and many have had excellent 
technical training. This great body constitutes an 
ideal selling agency, in local and daily touch with the 
necds and fancies of the purchasing public. Yet, if 
some of the wholesale people had their way, the con- 
tractors domain would be reduced slice by slice until 
its Occupants became a group of petty wiremen strug- 
gling for a livelihood with the inferior class of 
plumbers, ironmongers, etc. Were this policy to con- 
tinue, the final result would be an unexpected disaster 
to the wholesale trade. It is a poor invasion which 
cannot find some justification and it may not be irrele- 
vant to consider a few of the pleas advanced by the 
manufacturers and factors. 

1. The members of the Manufacturers’ Factors, 
Ltd. (which ts the supply jobbers’ association of Eng- 
land) find that their accounts are more surely and 
quickly met by many consumers than by the average 
contractor. The reply to this is that the financial 
struggle of the contractor is mainly due to this very 
Invasion. You cannot annex the richest fields without 
impoverishing these who lose them. To a certain ex- 
tent, however, contractors finance the factors because 
many consumers do not pay for their installations 
until long after the contractor has paid for the goods. 

2. The factors would like to save all. or part, of 
It would be easy to 
show that this hope is a fallacy. It 1s, however, unfair 
to contractors who hold stocks, employ skilled labor, 
and do good work for their discounts, and their ex- 
tinction would result in a vast increase in selling cost 
and much less selling efficiency. 

3. Some contractors are supposed to favor cheap 
toreign goods. If this were so in the old days, it will 
not be so in future because of the healthy change in 
public feeling about home manufactures—unless the 
contractors are driven to buy goods made abroad for 
the purpose of repelling factor’s trespasses. The con- 
tractor has to live by his local reputation and his selec- 
tron of articles to sell is a protection to the consumer 
against the plausible tongue of the casual commercial 
traveller. It was the foreign manufacturer and his 
local agents, however, who began the invasion com- 
plained of. E 

4. The factors go to the expense of sending out 
salesmen, ostensibly to the trade. If any one con- 
tractor does not buy their goods, why shouldn't the 
salesman sell direct to the important customers of that 
contractor? 

No contractor can buy everybody's goods all the 
time. Neither can a factor expect to receive orders 
from all the contractors of a district, but should be 
content with his share of business... The only way to 
meet this is for all the contractors to combine against 
the factor who pursues this policy. ( If the Manufac- 
turer's Factors, Ltd., desires to ‘cultivate the retail 
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trade no one can hinder it, but it would be unreason- 
able to expect any assistance from contractors. Fur- 
thermore, in many cases there would be no harvest 
to reap if contractors had not prepared the soil and 
sown the seed. 

5. The factors find it useful to establish local 
agencies. They may expend much money on these on 
handsome showrooms, extensive stocks and shop win- 
dow show. Why should they not sell to the public so 
long as thev charge retail prices? Against this it may 
be urged that they would not so readily find it profit- 
able to do so if they: were not subsidized by the orders 
from contractors. This also gives them an unfair 
advantage for, in the course of the legitimate whole- 
sale business, they become acquainted with the names 
and needs of the contractor's retail customers. 

6. The Manufacturer's Factors, Ltd., have gra- 
ciously agreed to sell only to people who have an elec- 
trical staff. Even if this arrangement were rigidly 
adhered to by the local agencies, its value is reduced 
to the vanishing point by the adopted definition of the 
phrase “an electrical staff.” There are now few 
works or warehouses or clubs or hotels, ete., which 
do not have at least an elevator attendant or fuse- 
replacing porter who calls himself an electrician. The 
factors who do not wish to play the game consider 
this quite sufficient for their purpose. Thus whenever 
contractors develop a town sufficiently they may have 
to carry on their trade against the competition of the 
factor’s salesmen. lirst their profits are cut down, then 
all their good customers are lost. then the factors are 
angry because a contractor does not send them good 
orders and pay promptly. 

To meet the questions raised by No. 6 the con- 
tractors should press unitedly for a fairer definition 
of an electrical staff. What is really wanted is to 
exclude the consumer from trafhe with the factors. 
This is done in nearly all other respectable trades; 
why not in the electrical industry? And a large con- 
sumer should not be bribed to become a nominal con- 
tractor merely to secure trade terms for his own 
requirements. 

7. Not only every plumber, but every ironmonger., 
optician, store and fancy goods shop is sedulously cul- 
tivated by the factors lest there should yet remain a 
small field for the business of the retail electrician. 
In view of the modern growth of the multiple depart- 
ment business it is not so easy to suggest a rem- 
edy for this. A remedy can be found, however, if a 
sense of fair dealing prevails. 

It would not be difficult to name further points of 
conflict, but those given mav sufhce. The electrical 
contractors, maintaining useful local businesses with 
their own capital, skill and personal effort. are like 
the infantry in the line. They are essential to the 
successful advance of the electrical industry. There 
is httle wisdom in turning all the heavy ordnance, 
tanks and airplanes of the electrical army into instru- 
ments for the decimation of their own infantry. 

The desire of the author of this article is to see a 
united industry with all sections working together, 
each in its own sphere, for the triumphant progress of 
applied electricity. 


FIXTURE WIRE FOR ALL TYPES OF 
LAMPS. 


V. H. Tousley, chief electrical inspector of Chi- 
cago, in an open letter recently called to the attention 
of contractors the fact that there are several wires 
now approved by the Underwriters’ Laboratories for 
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the wiring of fixtures in which will be used either the 
ordinary type “DB” tungsten lamps or the gas-filled 
tvpe “C” lamp. Where wire of this type is used for 
the wiring of fixtures and where the sockets are of the 
type approved for use with gas-filled lamps, no change 
will be necessarv in the fixture construction to allow 
the use of gas-filled lamps. 

Wires referred to are now manufactured by the 
D. & W. Fuse Co., this wire being known as the 
Deltabeston wire, and a similar wire manufactured by 
the Independent Lamp & Wire Co., of New York. It 
is understood that other wires of the same type are 
being put on the market. 


SOUTH SIDE CHICAGO CONTRACTORS 
FORM NEW ASSOCIATION. 


Masiers’ Electrical Association Organized to Improve 
Local Conditions and Co-operate with Other 
Associations. 


The Masters’ Electrical Association was recently 
organized by a number of electrical contractors and 
dealers located on the south side of the city of Chi- 
cago. The purpose of the association 1s to assist its 
members in every way in the solution of their prob- 
lems and to improve contracting conditions in that 
section. The growth of the organization thus far has 
been very rapid, more than 25 members having already 
been secured. 

Among the first problems which this organization 
is considering is the matter of contractors’ licenses. 
Although at present there is a city Jaw requiring all 
contractors to be licensed, it is not deemed sufficient 
owing to the ease with which the licenses are obtained. 
As a result, many wiremen now hold contractors’ 
licenses although working for others, and the members 
claim a considerable quantity of work is lost in this 
wav. Steps have already been taken to remedy this 
condition by the city authorities and the Chicago Flec- 
trical Contractors’ Association with whom the new 
association expects to co-operate. In addition to its 
activitics along these lines the Association intends to 
carry on an educational campaign among its members 
to secure better and more complete wiring installations. 

Although the Association was formed primarily 
for the purpose of solving local problems, it ts the 
intention to co-operate as closely as possible with anv 
other Chicago associations or with state and national 
associations in any work which tends to better the 
industry. Some of its members are already members 
of the larger associations and many others have signi- 
fied their intention to become members of these organ- 
izations. 

The following officers have been elected: Albert 
Wagner, president; A. Oppenheimer, vice-president : 
S. M. Kahn, treasurer; and H. E. Entler, 135 Fast 
5!st street, is secretary. 

This is the third sectional organization of elec- 
trical contractors to be formed in Chicago, the two 
former being the Commercial Electrical Association, 
composed principally of contractors located on the 
west side of the city, and the Chicago Electrical Con- 
tractors’ Association, which includes the larger con- 
tractors located in all parts of the city. Another asso- 
ciation composed of north side contractors is also 
contemplated. It is expected that these associations 
working individually on purely local problems, and in 
co-operation with each other on the larger ones, will 
do a great deal toward improving contracting ocond- 
tions in Chicago, and the world knows they neéd it. 
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Combined W. ashing and Drying Machine—Electric Meters 
for Measuring Gas-Plant Output—A mmeter for Automobile 


Marlow Combination Electric 
Washer and Dryer. 


Commercial laundries, as well as the 
laundries of large clubs, hotels and in- 
stitutions, use such methods for wash- 
ing and drying clothes as have been 
found by experience to be most econom- 
ical from every standpoint. The wash- 
ing 1s done in large cylinder machines 
and the water is removed by extrac- 
tion instead of wringing. Use of 
wringers involves handling each indi- 
vidual piece and feeding it into the 
wringer properly, and besides results 
very commonly in tearing off of but- 
tons and ripping or otherwise damag- 
ing the clothes because of the violent 
strain of passing between the rolls. If 
the wringing rolls are not set tightly 
the danger of damage is diminished, 
but the water is only imperfectly re- 
moved. For these reasons the wringer 
‘that is so common a part of household 
laundry equipment was long ago ban- 
ished from the large laundries. 

In developing an electric washing 
machine for household use, it occurred 
to the designers of the Marlow Manu- 
facturing Co., 2152-60 Superior avenue, 
Cleveland, Ohio, to use the extractor 
principle in place of the wringer in 
order to obtain a close approach to the 
efficiency of large laundries. The Mar- 
low washing machine carries out this 
idea. The washing is done in the large 
motor-driven cylinder, which has a ca- 
pacity of 12 sheets or their equivalent 
and makes 35 r.p.m. Removal of the 
water is secured by throwing a batch of 
the washed clothes into the extractor. 
This extractor can be run while an- 
other batch is being washed, or it may 
be run separately. In either case its 
speed ts about 1500 r.p.m., which pro- 
duces such a powerful centrifugal ac- 
tion as to throw out practically all the 
water in 3 to 5 minutes, leaving the 
clothes just damp enough to iron effec- 
tively without further drying and re- 
moistening. 

This machine is built substantially of 
metal throughout. Most of the sur- 
face is porcelain-enameled to make 
keeping the machine clean an easy mat- 
ter. So well balanced is the extractor 
that its high speed does not make the 
machine vibrate seriously or move on 
its casters. The motor is well pro- 
tected and the mechanism guarded. 


Thomas Electric Meters Measur- 
ing the Output of a Gas 
Works. 


The Citizens Gas Co., Indianapolis, 
Ind.. has completed the installation 
of two Thomas meters in its Langs- 
dale avenue plant. The equipment 
and piping arrangement is interest- 
ing because it permits the use of 
either of the two meters to measure 
the gas load while the other is held 


in reserve, or the two meters may 
be thrown in series, each measuring 
the same gas and checking each 
other's accuracy. When peak load 
occurs or when unusually heavy de- 
mands make larger capacity neces- 
sary, the two meters may be operated 
in parallel. The gas company is 
therefore assured of uninterrupted 
gas measurement, means for checking 
accuracy of meters and capacity for 
properly measuring the gas flow over 
a range varying from the minimum 
capacity of one meter to the maxi- 
mum of two. 

Accompanying illustrations show 
the two meter housings and the in- 
strument panels which contain the 
totalizing and graphic meters. The 
meters measure the coke-oven gas 
obtained from one battery of 43 
Semet-Solvay ovens. The housings 
and panels are located in a part of 
the office building which was for- 
merly occupied by a 16-ft. drum sta- 
tion meter. The housings are each 
16 in. in diameter and are inserted 
in a 24-in. line between the purifiers 
and the storage holder. Each meter 
is of 200,000 cu. ft. per hour capacity, 


Installation of Two 
Thomas Meters in Plant 


of Citizens’ Gas Co., 
Indianapolis — Lower 
View Shows the Indi- 
cating and Recording 


Instrument Panels for 
the Two Meters. 


which is suthcient to handle the coke- 
oven gas load. The pressure drop 
through the entire installation is less 
than % in. of water with 200,000 cu. 
ft. of gas per hour. A platform built 
around the housing makes easy in- 
spection of the parts of the meters 
which are contained within the hous- 
ings. 


Ammeter for Universal Use With 
Lighting and Starting Sys- 
tems of Automobiles. 


A new type of direct-current am- 
meter for use with electric lighting 
and starting systems of automobiles 
has been placed on the market hy the 
Roller-Smith Co., 233 Broadway, New 
York City. The outstanding feature 
of this instrument is its universal ap- 
plication to all makes of cars, all 
makes and types of lighting and 
starting systems and all voltage sys- 
tems. With all the different makes 
of cars on the market and all the dif- 
ferent types and voltages of systems 
with which they are equipped, it is 
a very difficult matter for a jobber, 
dealer, service sta- 
tion or garage to 
recommend a suit- 
able ammeter to a 
car owner who is 
in need of a device 
of that kind, the 
principal point be- 
ing that the ordi- 
nary ammeter 
which is designed 
for lighting circuit 
work will not oper- 
ate under condi- 
tions where the 
ammeter must be 
installed in the 
cranking circuit, 
such. for instance, 
on some cars 
where the single- 
unit, single-wire 
type of system is 
employed. With 
the new Roller- 
Smith “Universal” 
ammeter it does 
not make any dif- 
ference what make 
and type of car and 
system it is in- 
stalled, as this in- 
strument will oper- 
ate satisfactorily 
under any condi- 
tions, it having 
been particularly 
designed for crank- 
ing-circuit use. 
This is the only 
ammeter on the 
market ofy which 
this mayi be (said. 
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James Leffel & Co. Acquires New Factory Site— Milliken 
Manufacturing Syndicate to Handle European Business 


Iig Electric Ventilating Co., Chi- 
cago, manufacturer of fans and blow- 
ers will erect a new factory building 
at the southwest corner of Crawford 
avenue and George street, on a tract 
of land approximating ten acres, on 
the Chicago, Milwaukee & St. Paul 
railway. An issue of $400,000 of the 
company's first mortgage 6% bonds 
has been underwritten by S. W. Straus 
& Co. to finance the new plant. 


Standard Electric Co., Seattle, 
Wash., has moved from a former 
location to 2931 First Ave., South, 
where larger shop room and ware- 
house floor are available. The two 
men active in the concern are Herbert 
C. Moss and Percy S. Martin, the lat- 
ter having recently purchased an in- 
terest in the business, which consists 
in electrical construction and repair- 
ing. 


The Baker R. & L. Co., Cleveland, 
Ohio, manufacturer of industrial elec- 
tric trucks and tractors, has issued a 
pamphlet entitled “Features,” which 
describes in a general way the sev- 
eral models of trucks and tractors, 
which with an engineering service 
comprise the Baker system of indus- 
trial transportation. The mechanical 
construction of this equipment is de- 
scribed in detail, and numerous illus- 
trations included, showing typical in- 
stallations of Baker trucks and trac- 
tors. 


Westinghouse Electric & Manufac- 
turing Co. recently held a memorial 
in its East Pittsburgh works in honor 
of former employes of the company 
who paid the supreme sacrifice in the 
world war. A chorus comprising 
about 65 voices opened the service by 
singing “Lead Kindly Light.” after 
which a large silk service flag was 
lowered containing the gold service 
star and the number of its employes 
who have died. numbering 72 out of 
8000 employes who answered the call 
to arms. A memorial address was 
delivered by A. L. Ashby, attorney 
for the company. 


The Seattle Electrical Supply Co., 
lately incorporated at Seattle by M. 
V. Underwood, H. B. Sawyer and E. 
A. Norton, has opened a new store at 
509 Pine street, that city, for mer- 
chandising electrical appliances, with 
special reference to the needs of the 
electrically equipped home and house- 
hold. The quarters of the company 
are being fitted and equipped in at- 
tractive and modern fashion. Mr. 
Underwood was formerly with Muller 
& Sons: Mr. Sawyer, until recently, 
was manager of the appliance depart- 
ment of the Puget Sound Traction, 
Light & Power Co., and Mr. Norton 
was formerly connected with the 
sales department of the Pacitic States 
Electric Co.. at Seattle. 


Electric Furnace Co., Alliance, 
Ohio, has just shipped one of its 
standard nose-tilting type furnaces to 
the United States Navy Yard at 
Washington, D. C., to be used in the 
Government brass foundry there. This 
furnace is provided with a motor- 
operated tilting machanism and has 
a maximum hearth capacity of 2000 
Ib. The shell is 7 in. in diameter, 
and the furnace is rated at 105 kw. 
in electrical capacity. 


The De Laval Separator Co., 165 
Broadway, New York, the world’s 
largest maker of centrifugal pumps, 
has recently issued its Bulletin No. 
100 on the subject of “The De Laval 
Method of Purifying and Reclaiming 
Oils.” This bulletin of 24 pages, 
is well gotten up and is generously 
illustrated. The De Laval method of 
purifying and reclaiming oils is dis- 
cussed, the application of centrifugal 
force described and the manner in 
which by its action oils are purified 
and reclaimed. Various forms of 
centrifugal oil purifyers for steam 
power plants, for reclaiming oils of 
gas engines, axle waste and Diesel en- 
gines and cutting oils are covered. 
The working of the De Laval centrif- 
ugal purifiers and the mechanical con- 
struction of each working part is 
fully explained. The bulletin is an 
instructive one that ably deals with 
a worthy subject. 


The James Leffel & Co., Spring- 
held, Ohio, manufacturer of water 
wheels, engines and boilers, in order 
that it may be provided with ade- 
quate facilities for handling its 
rapidly increasing business, has pur- 
chased the property and plant of 
the Columbia Planter Co., on East 
street. This inciudes all of the ad- 
joining property north to the D. T. 
& I. Railroad tracks and south 100 
ft. from the Fairbanks estate, consti- 
tuting a new factory site, extending 
1432 ft. in length and comprising be- 
tween nine and ten acres of ground. 
The Leffel company purposes to im- 
mediately commence work on the 
erection of a new plant that will con- 
tain the latest improved machinery, 
equipment and sanitary features. 
Engineers and architects are already 
engaged on plans for one of the most 
modern and fully equipped manufac- 
turing plants in the state of Ohio, 
and it is hoped that the new plant 
will be completed and ready for oc- 
cupancy by Dec. 1. 

The James Leffel & Co. which has 
experienced a remarkable growth, 
was organized by James Leffel in 1862 
when he invented and made the first 
models of water wheels, engines and 
boilers in his stove works at String- 
town, west of the city. Further de- 
velopment occurred during the next 
two years in a small factory on a site 
near the present Westcott motor 


works. In 1864 Mr. Leffel purchased 
a planing mill utilizing Mill Run for 
testing purposes, and soon after add- 
ed the property subsequently known 
as the Columbia theater. Associated 
with Mr. Leffel were John and Wil- 
liam Foos and James Goode, but in 
1866 the company was reorganized 
when the late Hon. John W. Book- 
walter purchased the interests of 
John Foos and James Goode. The 
business continued there until 1879, 
when new shops were built, and later 
expanded at the present location on 
Lagonda avenue and Nelson street. 
In the meantime Mr. Bookwalter had 
purchased the interest of all his asso- 
ciates „and became sole owner and 
proprietor, having brought into the 
business in 1887 his brother, F. M. 
Bookwalter, who in seven years be- 
came the active manager, continuing 
with the business until retiring in 
1917. It was largely due to the lat- 
ter’s untiring and intelligent manage- 
ment that the production of the com- 
pany enjoys its well earned reputa- 
tion. 

In 1890 the business was incorpo- 
rated as The James Leffel & Co., and 
from that time it has expanded to the 
extent that enlarged manufacturing 
facilities have become a necessity. A. 
F. Sparks, for the past several years 
vice president and general manager. 
is one of the best recognized hv- 
draulic engineers in the country. Be- 
sides George R. Prout, president, the 
other officers who have been identi- 
fied with the business for many years 
are: A. F. Sparks, vice president and 
general manager; A. L. Baylor, secre- 
tary: B. F. Kauffman, treasurer, and 
E. J. Sanderson, sales manager. 


Milliken Brothers Manufacturing 
Co., Inc., Woolworth building. New 
York, has organized the Milliken 
Manufacturing Syndicate. Ltd.. Lon- 
don, England, to handle all European 
business for the well-known electric 
transmission towers, radio towers, 
pinlock poles, and Milliken buildings. 
These different steel specialties have 
enjoyed a large export trade. The 
English organization will be asso- 
ciated with the Widnes Foundry Co., 
Ltd.. Widnes, Lancashire, where fa- 
cilities will be provided for manufac- 
turing these products for English 
trade, the British colonies, and other 
countries. C. T. Wilkinson, formerly 
London representative tor Milliken 
Brothers, Inc.. and F. Sumner-Smith, 
formerly managing director of the 
British Electric Equipment Co., Ltd.. 
will be associated with the new or- 
ganization. To provide for western 
trade in this country, the company 
has established a branch office in the 
Majestic building, Chicago, HI.: for 
Pacific Coast trade, othces have heen 
established in the Rialto building. 
San Francisco,.Cal. 
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Current News 
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Weekly Record of Construction Activities—Conventions 


EASTERN STATES. 


Weybridge, Vt.—Plans are being 
prepared for a one-story, 25x100 ft. 
hydroelectric plant and two dams for 
the Hortonia Power Co. 


Saugus, Mass.—The City Council, 
Lynn, has had plans prepared for the 
construction of a new one-story 
pumping plant, about 28x40 ft., to be 
located at Hawkes Pond in the Sau- 
gus section. Reeves J. Newsome, 
City Hall, Lynn, is water commis- 
sioner. 


New Britain, Conn.—Landers, 
Frary & Clark, manufacturers of elec- 
trical appliances, etc., have awarded 
a contract for the construction of the 
proposed one-story brick building, 
about 50x100 ft., to be located on 
High street. The Ellison Construc- 
tion Co., 120 Wellington avenue, 
Hartford, is the contractor. 


New Haven, Conn.—Lapides & 
Kalison have recently been awarded 
the contract for electrical work in 
connection with the erection of a new 
apartment building at Orange and 
Bishop streets. 


Waterbury, Conn.—American Brass 
Co., 414 Meadow street, has com- 
pleted arrangements for the erection 
of a new one-story power plant at its 
works, for increased operations. The 
structure will be about 35x50 ft., and 
with equipment is estimated to cost 
approximately $50,000. The H. Kent 
Co., 141 Broadway, New York, has 
been awarded the contract for con- 
struction. 


Providence, R. I.—The W. & J. 
Electric Co. has filed notice of or- 
ganization to operate at 631 Public 
street. Charles H. Wheaton, 30 Fifth 
street, East Providence, and James 
A. Jones, Providence, head the com- 
pany. 


Forestport, N. Y¥.—The Village 
“Trustees, Forestport (Oneida coun- 
ty), have filed application with the 
Public Service Commission for per- 
mission to construct, maintain, and 
operate a new electric plant, to be 
used for local and municipal service. 


Lancaster, N. Y¥Y.—Burdick-Stafford 
Electric Corp. has hled notice with the 
Secretary of State of a change in its 
‘corporate name to the Burdick Reyn- 
ders Electric Co., Inc. 


Lyons, N. Y.—Announcement has 
been made by the Niagara, Lockport 
& Ontario Power Co., Marine Bank 
building, Buffalo, that operations will 
be resumed at an early date in its 
local plant. It is understood that 
about 300 persons will be employed. 


New York, N. Y.—IJnterborough 
Rapid Transit Co. has recently in- 
augurated operations in a large new 
triplex Westinghouse turbogenerator 
of 100,000 hp., said to be one of the 


world’s most powerful engines, oper- 
ated by rotary motion. The control 
of this turbine is centered at a switch- 
board located in the upper section of 
the plant, and the machine is started, 
stopped, etc, by merely operating a 
few dozen small keys. 


New York, N. Y.—It is understood 
that the Broadway Association is 
backing a movement for the installa- 
tion of increased lighting facilities 
along Broadway, to include various 
sections of the thoroughfare. 


New York, N. Y¥.—Crocker Xa- 
tional Fire Prevention & Engineering 
Co., 1270 Broadway, has submitted a 
low bid on electrical equipment and 
installation for a new public school 
building at 180th street and Belmont 
avenue, to be known as Public School 
No. 57, at a price of $23,898. 


New York, N. Y¥.—Wappler Elec- 
tric Co., Inc., 173 East 87th street, 
manufacturer of batteries, has in- 
creased its capital from $750,000 to 
$850,000, for general expansion. The 
company has recently acquired prop- 
erty on Harris avenue, Long Island 
City, for the construction of a pro- 
posed manufacturing plant. 


New York, N. Y.—New York Edi- 
son Co. has recently been awarded a 
contract for electrical service for the 
large new nine-story apartment house 
covering four lots now in course of 
erection at 115 East 82nd street. The 
installation totals 2000 lights, and 
about 75 hp. in motors, the latter 
equipment to operate two elevators 
and the complement of house pumps. 


Niagara Falls, N. Y.—U. S. Light 
& Heat Corp., Highland avenue, man- 
ufacturer of batteries, lighting equip- 
ment, etc., has awarded building con- 
tracts tor the construction of the pro- 
posed addition to its plant on 15th 
street, to provide for increased oper- 
ations. The work is estimated to 
cost $77,000. The John W. Cowper 
Co., Fidelity Building, Buffalo, is the 
contractor. 


Rochester, N. Y.—North East Elec- 
tric Co., 348 Whitney street, has had 
plans prepared for the construction 
of a new six-story plant, about 61x206 
ft., to be used for increased opera- 
tions. The company specializes in 
the manufacture of electric starting 
and lighting systems. H. W. Fowler 
is superintendent of construction. 


Saratoga Springs, N. Y.—<Adiron- 
dack Electric Power Corp. has tiled 
application with the Public Service 
Commission for permission to con- 
struct extensions to its electric plant 
and systems in Westmoreland, Ve- 
rona, Vernon, and Kirkland, Oneida 
county, to provide for increased oper- 
ations. 


Schenevus, N. Y¥.—The Board of 
Village Trustees has recently author- 


ized the issuance of bonds for $22,- 
000 to provide for the cost of the 
construction of a new electric light 
plant and transmission system 
through the town of Maryland to the 
town of Milford. The board has re- 
cently hled application with the Pub- 
lic Service Commission for the neces- 
sary permission for the proposed 
construction work. 


Solvay, N. ¥.—The Board of Trus- 
tees has awarded a contract to F. L. 
Worth, 430 Center street, Solvay, for 
the construction of the proposed sub- 
station, to be used for municipal ser- 
vice. 


Newark, N. J.—Public Service Elec- 
tric Co. contemplates making exten- 
sions to its electric power plant at 


Point-No-Point to involve an expen- 
diture of about $80,000. 


Newark, N. J.—K-W Electric Co., 
Inc., 49 Lawrence street, has been 
awarded a contract for the electrical 
work in connection with the con- 
struction of a large new warehouse 
by the American Oil & Supply Co. 
on Wilson avenue, at $2150. 


Trenton, N. J.—Hutchinson Stor- 
age Battery Co., 230 South Warren 
street, has taken bids for the con- 
struction of a two-story. reinforced- 
concrete storage battery plant and 
administration building, about 36x51 
ft. to provide for increased opera- 
tions. 


Allentown, Pa.—F rank Koeski, con- 
sulting engineer, has prepared speci- 
fications for the proposed electric 
plant. 


Fort Mifflin, Pa.—In connection 
with the proposed construction of a 
local T. N. T. plant of the Govern- 
ment, a new boiler plant, about 17x70 
ft, with wing, 22x23 ft., will be erect- 
ed. A melting and cooling building, 
fusing house, fuse and detonator 
buildings, tintshing plants, and other 
structures will be erected. The Bu- 
reau of Yards and Docks, Navy De- 
partment, is in charge of,the work. 


Grove City, Pa—Enyineer Sidney 
B. Martin, Pennsylvania building, has 
prepared estimates for additional unit 
to the electric light plant. Address 
L. L. McKay, city manager. 


Harrisburg, Pa.—A new establish- 
ment has been opened recently by the 
Diamond Grid Battery Co. at 68 South 
Cameron street, to engage exclusively 
on repairs, etc., on the Philadelphia 
Diamond grid battery. The new 
station is under the management of 
L. G. Airsman. 


Myerstown, Pa.—The Board of 
Managers of Albright College is hav- 
ing preliminary plans prepared for 
the construction of a new electric 
light and power plant at the institu- 
tion, to be erected>in connection with 
a number of other\ structures, the 
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entire work being estimated to cost 
approximately, $200,000."~A- A. Rich- 
ter and H. I. Eiler, 33 North Sixth 
street, Reading, are associate archi- 
tects. 


Philadelphia, Pa.—Amerteean Insula- 
tion Co. has disposed of its three- 
story factory and four-story manu- 


facturing building at Stokley street’ 


and Roberts avenue, to the United 
States Government for a considera- 
tion of about $186,000. These build- 
ings, exclusive of equipment, are as- 
sessed at $50,000. The property is 
adjacent to a tract of about four acres 
at Roberts avenue and Bristol street 
purchased by the Government about 
a year ago, at which time it was 
proposed to utilize the site for the 
construction of a new gun manufac- 
turing plant. 


York Haven, Pa.—York Haven 
Water & Power Co. is considering 
plans for the erection of a one-story 
concrete machine shop at its local 
plant. The structure will be about 
45x66 ft, and is estimated to cost 
25,000. Garrett & Seelye, 204 Lo- 
cust street, Harrisburg, are architects 
and engineers. 


Hampton Roads, Va.—The Navy 
Department is taking bids for the 
construction of a new electric dis- 
tributing system at the local Govern- 
ment site. The proposed work will 
cost about $60,000. 


Richmond, Va. — Coleman- Miller 
Flectric Co. has recently been organ- 
ized to manufacture electrical appli- 
ances and equipment. James A. Mil- 
ler, 516 West Grace street, is presi- 
dent. 


South Charleston, W. Va—South 
Charleston Utilities Co. has recently 
awarded a contract to the Engineer- 
ing Service Co., Charleston, for the 
erection of a new electric light plant 


and distribution system, estimated to 
cost $15,000. 


Spencer, W. Va.—The city has had 
plans prepared for the erection of a 
new one-story brick electric light 
plant, to be used for municipal ser- 
vice, about 30x40 ft. R. C. Wieland 
is mayor, 


Warwood, W. Va.—Hyglo District 
Electric Sign Co. will erect an elec- 
tric sign plant here. 


Cornelius, N. C.—The city is con- 
sidering plans for the installation of 
a municipal electric light system. 
Bonds for $6000 will be issued to 
cover the cost of the proposed work. 


Wilmington, N. C.—In connection 
with the proposed construction of a 
large new plant by the Morris Fer- 
tilizer Co., Third National Bank 
building, Atlanta, Ga., to be located 
on the Cape Fear river, near Wil- 
mington, estimated to cost in excess 
of $400,000, an industrial electric rail- 
way of the third rail system will be 
constructed, power to be furnished 
by the Tidewater Power Co., Wil- 
mington, The company is also hav- 
ing plans prepared for the erection of 
a new phosphate mining plant near 
Bartow, Fla.. estimated to cost about 
$750,000, both of the works to be fully 
equipped with electricaily operated 
apparatus and mechanical equipment. 
etc. The installation at the latter 
plant will comprise four 400-hp. boil- 
ers two 1000-kw. steam turbines: 


ELECTRICAL 


DATES AHEAD. 


Tri-State Water and Light Associa- 
tion. Annual convention, Greenwood, 
S.C, June 17-19. Secretary-treasurer, 
WwW. F. Steiglitz, Columbia, S. C 


American Society of Mechanical En- 
gineers. Spring meeting, Hotel Stat- 
ler, Detroit, Mich., June 17-20. Secre- 
tary. Calvin W. Rice, 29 West 39th 
street, New York City. 


American Institute of Chemical En- 


gineers. Semi-annual meeting, Bos- 
ton, Mass., June 18 to 21. Secretary, 
John C€. Olsen. Polytechnic Institute, 


Brooklyn, N. Y. 

Association of Municipal Electrical 
Engineers of Ontario. Annual conven- 
tion, Niagara Falls, Ont., June 19-21. 
Secretary. R. A. Clement, 190 Univer- 
sity avenue, Toronto, Ont., Can. 


INinois Association of Electrical 
Contractors and Dealers. Summer 
convention, Decatur, NI, June 20-21. 
Secretary, W. J. Collins, 179 West 


Washington street, Chicago. 


New York State Association of 
Electrical Contractors and Dealers. 
Annual convention, Saratoga Springs, 
June 23-26. Headquarters, Grand 
Union Hotel. Secretary, J. P. Ryan, 
26 Cortland street, New York City. 


American Society for Testing Ma- 
terials. Annual meeting, Atlantic City, 
N. J., June 24-27. Headquarters, Hotel 
Traymore. Secretary, University of 
Pennsylvania. 


American Institute of Electrical En- 
gineers. Annual convention, Lake 
Placid, N. Y., June 24-27. Headquar- 
ters, Take Placid Club. Secretary, 
F. L. Hutchinson, 33 West 39th street, 
New York. 


Canadian Electrical Association (af- 
filiated with N. E. L. A.). Annual 
meeting, Alexandria Bay, N. Y., June 
27 and 28. Secretary-treasurer, W. 
Volkman, Toronto Power Co., Toronto, 
Ont., Can. 


National Association of Electrical 
Contractors and Dealers, Annual con- 
vention, Milwaukee, Wis.. July 15, 16 


and 17. General manager, Wiliam H. 
Morton, 110 West 40th street, New 
York City. 

Ohio Electrice Light Association. 
Annual meeting, Cedar Point. Ohio. 
July 15-18. Headquarters, Breakers 
Hotel. Secretary. D. L Gaskill, 


Greenville, Ohio. 


Michigan Section. N. E. L. A. An- 
nual convention, Ottawa Beach, Mich., 
Aug. 19-21. Headquarters, Hotel Ot- 
tawa. Secretary-treasurer, Herbert 
Silvester, Monroe, Mich. 


Southeastern Section, N. E. L. A. 
Annual convention. Asheville, N. C., 
Sept. 17-19. Secretary -treasurer, T. W. 
Peters, Columbus, Ga. 


International Association of Munici- 
pal Electricians. Annual convention. 
Chicago, Sept. 23-26. Secretary, Clar- 
ence R. George, Houston, Tex. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention. 
St. Louis. Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire build- 
ing, Pittsburgh, Pa. 


National Association of Electrical 
Inspectors. Annual meeting. Spring- 
field. Mass., Oct. 13 and 14. Secretary, 
W. L. Smith, Concord, Mass. 

HWluminating Engineering Society. 
Annual convention, Chicago, IN., Oc- 
tober. General secretary, Clarence L. 


a 29 West 39th street, New York 
“ity. 


pumping machinery, and. auxiliary 
apparatus, with complete electric 
power plant aggregating in cost about 
£50,000. 


Greenville, S. C.—Southern Bell 
Telephone & Telegraph Co. with 
headquarters in Atlanta, Ga., has 


awarded contract to Jamison & Mor- 
ris of this city to remodel telephone 
building here. About $5000 will be 
expended. 
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Lake City, S. C.—City contem- 
plates water works installation. 


Bowling Green, Fla—Bowling 
Green Manufacturing Co. has in- 
creased its capital from $15,000 to 
$50,000. Electrical equipment will be 
purchased. Address W. J. Case, 


manager. 


Bowling Green, Fla.—The city has 
called a special election on July 1, to 
vote on the issuance of bonds for 
$20,000, to cover the cost of the con- 
struction of a new electric distribut- 
ing system and water works. 


Dalton, Ga.—Georgia Railway & 
Power Co. is arranging plans for im- 
provements at its local power station, 
estimated to cost about $6000. 


NORTH CENTRAL STATES. 


Dayton, Ohio.—Dayton Power & 
Light Co. acquired several properties 
located on the southwest corner of 
Fourth avenue and Conover street for 
erecting a new substation. The power 
company proposes to establish a sub- 
station in that section of the city. 
which has been planned as a part of 
its ultimate development and is now 
made necessary by the demands for 
service in Edgemont, West Side and 
Dayton View. Definite plans have 
not yet been made. 


Lima, Ohio.—Ohio Electric Co. will 
expend $200,000 on new equipment 
and will erect within five years either 
at Indian Lake or Scotts Crossing, a 
power plant to cost $2,000,000, capable 
of handling light and power demands 
of the city for the next ten years. 


Marion, Ohio.—The street lighting 
committee has been petitioned for ad- 
ditional lighting. Address clerk ot 
the commission. 


Northfield, Ohio.— The sum of $35,- 
Q00 in bonds has been issued for elec- 
tric light equipment. The current to 
be furnished by the Northern Ohio 
Traction & Light Co. 


Wellington, Ohio.—$50,000 in bonds 
has been voted to install lights and 
power plant. Address town clerk. 


Connersville, Ind.—Indiana Public 
Service Company has issued an order 
lowering the rates of the Hydro- 
Electric Light & Power Co. 10%. 


Gary, Ind.—Contracts have heen 
let for the erection of a $2,500,000 ad- 
dition to the Inland Steel Co.’s plant 
at Indiana Jlarbor, Ind. A total of 
11,000 tons of steel will be used in 
the construction of the new building 
which will be used as a rails mill. 


Newport, Ind.—Commissioners of 
Vermilion county have awarded wir- 
ing of court house to Henderson & 
Beach, Evansville, Ind., for $1500. 


Peru, Ind.—Lake Erie & Western 
railroad has plans for the erection of 
a new powerhouse, mill, machine 
shops and 10 additional stalls for the 
newly constructed roundhouse, these 
improvements to cost $250,000. 


Seymour, Ind.—Interstate Public 
Service Co. will erect a high-tension 
transmission line from its substation 
in Greenwood to the hydraulic power 
station at Williams. A transmission 
line was recently built from Seymour 
to Columbus and it was announced at 
that time that it would be extended 
from Columbus northward to Gréen- 
wood, 


June 14, 1919. 


South Bend, Ind.—A company to 
deal in electrical equipment has been 
formed by E. L. Burch and A. G. 
Graham of South Bend and Albert 
Weger of Chicago. A display room 
will be opened at 123 North Michigan 
street on July 1. Lalley farm light- 
ing plants will be distributed by the 
new company, which will operate in 
18 northern Indiana counties, as well 
as in Berrien, Cass and St. Joseph 
counties in Michigan. A line of other 
ea a appliances will also be han- 

e 


Athens, Ill.—Athens Electric Light 
& Power Co. will erect its lines to 
include Cantrall, Indiana Point and 
Fancy Prairie. 


East Moline, Ill.—Voters will de- 
cide whether new sewer pumping sta- 
tion and improvements to cost $25,000 
shall be built or not. 


East St. Louis, Il.—The sale of the 
assets of the Southern Traction Co., 
announced for June 10, has been post- 
poned until July, the exact date not 
having been determined yet, as the 
result of an order entered in the 
United States District Court at Ur- 
bana by Federat Judge English. The 
order stipulates that the entire pur- 
chase price shall be paid in cash. The 
assets include a single track reac 
trom Fourth street and Broadway, 
Fast St. Louis, to Belleville, TI. 


Rock Island, Il.—Victor Storage 
Battery Co. will be removed from 
Moline, Ill, to Rock Island and a 
$52,000 factory will be erected. The 
factory will be 80x300 ft., of concrete 
and brick construction. More than 
forty men will be employed. 


Sherrard, Ill.— A high-tension trans- 
mission of 11,000 volts will be built 
from Coal Valley to Milan by the 
Sherrard Electric Light Co. 


Springfield, IllL.—At the meeting of 
the City Council a numerously signed 
petition was presented asking for the 
installation of an ornamental lighting 
system in Douglas avenue, between 
Fayette and Lawrence avenues. 


Vienna, I11—The council is plan- 
ning to install an up-to-date power 
plant. Address city clerk. 


Big Rapids, Mich.—Bids will be re- 
ceived June 16 for the installation of 
an electric lighting plant, for wiring 
and accessories at the county farm. 
Address W. B. Lyons, chairman, Big 
Rapids, Mich. 


Ashland, Wis.— The municipal light- 
ing plant burned. Loss $10,000. 


Elroy, Wis.—Bids will be received 
June 22 for the purchase of $10,000 
electric light bonds. Address M. P. 
MecGuity, city clerk. 


Manitowoc, Wis.—The county will 
install street lamps in conjunction 
with street lighting system on South 
8th street. Address Adolph E. 
Schulze, county auditor. 


Milwaukee, Wis.—Hackendahl & 
Schmidt, structural fabricators, will 
enlarge their plant and have awarded 
contracts for the erection of a one- 


story addition, 80x100 ft, to be 
equipped with a 5-ton electric travel- 
ing crane. 


Port Washington, Wis.—The City 
Council is considering the issue of 
$30,000 in bonds for extending and 
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improving the electric light system. 
Address city clerk. 


Wrightstown, Wis.—S. D. Schooky 
will erect a three story flour and feed 
mill. Two electric motors will be 
installed. 


Ely, Minn.—The question of issu- 
ing $66,000 light and water bonds will 
be submitted to vote. Address J. 
Wisted, Jr., town clerk. 


Minneapolis, Minn.—The county 
commission contemplates installing 
100 additional fire alarm boxes, new 
terminal switchboards and other in- 
struments necessary to meet sugges- 
tions of the National Board of Fire 
Underwriters. Address J. T. Morrison, 
superintendent of the fre department. 


Burlington, Iowa.—A request for a 
franchise for the installation of elec- 
tric transmission lines on every pub- 
lic highway in six townships in Des 
Moines county is asked by the Amer- 
ican Utilities Co., a new company to 
enter the industrial thelds of Des 
Moines county. It is planned by the 
company to erect lines along these 
roads and furnish electrical energy for 
lighting, heat and power to the resi- 
dents of towns or rural communities 
in the following townships of the 
county: Augusta, Concordia, Dan- 
ville, Pleasant Grove, Washington 
and Yellow Springs. 


Centerville, Iowa.—Iowa Southern 
Utihties Co. will rebuild and remodel 
its power house. The company will 
also ballast seven miles of interurban 
track. Address J. A. Johnson, gen- 
erai manager, Centerville, lowa. 


Davenport, Iowa.—A movement is 
under way for the construction of an 
electric railway from the tri-cities of 


Davenport, Rock Island, Moline, to 
the southern end of Illinois at 
Metropolis, by way of Springfield. 


The Davenport, Springfield & South- 
ern Railway Co., organized for this 
purpose, has begun surveys for a 
heavy electric railroad between Dav- 
enport and Metropolis. 


Davenport, Iowa.—Scott county 
commissioners have approved a con- 
tract for the installation of electric 
transmission lines from the city limits 
to the county farm. The cost to the 
county will be $1000 and the total 
cost will be $3800. The contract for 
installing this work has been given 
to the Electric Construction & Ma- 
chinery Co., the Peoples Light Co. 
approving the contract. The voltage 
carried will be 2200. 


Wiota, Iowa.—Bonds have been 
voted for $10,000 electric light plant. 
Address city clerk. 


Cameron, Mo.—A_ bond 
$20,000 for water works 
voted. Address city clerk. 


St. Joseph, Mo.—$500,000 in bonds 
has been voted for electric light im- 
provements. Address city clerk. 


Chanute, Kans.—Election will be 
called in the near future to vote $65,- 
000 bonds for the extension and im- 
provement of the electric lighting sys- 
tem. C. G. Wood, city clerk. 


Kansas City, Kans.—The Chamber 
of Commerce has opened the cam- 
paign of civic organizations for the 
$500,000 bond issue to enlarge the mu- 
nicipal light plant to a capacity where 
it may handle all the power and light 


issue of 
has been 
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business. Unless the plant is en- 
larged, power must be furnished_by 
the Kansas City Power & Light Co. 


McPherson, Kans.—Central Kansas 
Power Co. has made plans to build a 
large power plant on the western end 
of its transmission system. McPher- 
son is strongly considered, though 
Lindsborg and Ellsworth have also 
received consideration. The adequate 
water supply, the milling and large 
power consumers at McPherson will 
probably give McPherson the preter- 
ence over the other two cities. The 
plant is estimated to cost $200,000. 


Osawatomie, Kans. — Engineers 
Black & Veatch, 507 Interstate Bank 
building, Kansas City, Mo., have pre- 
pared plans for white way lighting 
system. Address city clerk. 


Tyrone, Kans.—FElection to vote 
bonds to purchase the Tyrone electric 
light plant and buy equipment tor 
enlarging the same, carried. 


Emerson, Neb.—The Emerson vil- 
lage council “is considering the pur- 
chase of the electric light plant. now 
owned privately. Recently $20,000 in 
bonds was voted for the establish- 
ment of such a plant. 


Lawrence, Neb.—An election will 
be held to decide the question of 
establishing a $6000 light system. Ad- 
dress town clerk. 


Oshkosh, Neb.—A special election 
will be held to vote on the question 
of issuing $9750 municipal light bonds. 
Address G. M. Robison, village clerk. 


Phillips, Neb.—Bonds have been 
voted for electric transmission line 
to be run over from the Grand Island 
Power Co. 

West Point, Neb.—Plans are under 
consideration for hydroelectric plant 
on Elkhorn River, three miles trom 
West Point, to supply electricity 
here. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—Tentative plans 
are being arranged for the comple- 
tion of the Frankfort & Shelbyville 
Electric Railway. L. C. Lashmet, 
New York, construction engineer, has 
the work in charge. Substantial sub- 
scriptions to the fund for building 
the road have been made by the 
Shelbyville Business Men's League 
and the Frankfort Chamber of Com- 
merce will take similar action. 


Louisville, Ky.—Louisville Gas & 
Electric Co. has made connections 
for supplying electric current to 
"amp Henry Knox amounting to 
3750 hp. in motors. The commercial 
department of the company in addi- 
tion to the above reports a gain of 
57 customers for the week with 18 
kw. of lighting and 145 hp. in motors. 
New business contracted for but not 
yet connected includes 87 customers 
with 41 kw. of lighting and 58 hp. in 
motors. Fifteen contracts were 
closed for wiring already built houses. 
There was a gain of 13.6% in electric 
energy output over the correspond- 
ing period a year ago. 

Louisville, Ky.— William F. Krauth 
Electric Co., manufacturer of elec- 
trical supplies, has recently increased 
its capital to $20,000, to provide for 
general expansion, 


Meridian; oc Miss.—E.) J. 


Martin, 
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superintendent of Masonic Home, is 
im market for an electric light plant 
with a capacity of 300 lights. 


Chattanooga, Tenn. — Cumberland 
Telephone & Telegraph Co. has re- 
cently awarded a contract for altera- 
tions and improvements in its plant 
to cost about $15,000. Moudy & Co., 
(Chattanooga, are the contractors. 


Montgomery, Ala—The city com- 
mission has approved a measure 
granting permission to Montgomery 
Light & Traction Co. to extend line 
on Bell street to aviation depot. 


Blytheville, Ark.— Missouri South- 
eastern Utilities Co. is arranging 
plans for the establishment of a new 
local central power plant and system 
for the furnishing of electric energy 
to various municipalities in the south- 
eastern section of Missouri and the 
northwestern portion of Arkansas. 
lt is understood that bonds to the 
amount of $450,000 are available to 
cover the cost of the project. 


Conway, Ark.—$50,000 will be ex- 
pended extending and improving elec- 
tric light system. Address Mayor 
jruce. 


Humphrey, Ark.—Pine Bluff Light 
& Power Co. will construct a sub- 
station and transmission lines. 


Little Rock, Ark.—Arkansas Light 
& Power Co. has been authorized hy 
the Arkansas Corporation Commis- 
sion to make many repairs and ef- 
cient changes in. its plant at Mari- 
anna. Among the improvements or- 
dered are the overhauling of the en- 
gines, repair of the building, installa- 
tion of additional machinery and 
equipment, overhauling of switch- 
board, maintaining sufficient street 
lizhts, installation of new boilers and 
pumps and replacing all parts that 
fail to function properly. 


Marianna, Ark.—Arkansas Light & 
Power Co. will improve its plant. 
Address general manager. 


= Okolona, Ark.—R. H. Andrews will 
install an electric plant on Antoine 
river, 4 miles from ()kolona. 


Paris, Ark.—The city commission- 
ers will construct an electric light 
plant. 


Pine Bluff, Ark.—Dixie Battery & 
Manufacturing Co. has tiled notice 
with the Secretary of State of an in- 
crease in its capitalization from $12,- 
OOO to $25,000, to provide for general 
expansion. 


Springdale, Ark.— Engineers will be 
selected immediately to make surveys 
and estimates for the construction of 
municipal sewer, water and light 
plant. A bond issue for $150,000 has 
been sold. 


Afton, Okla.— Election for voting 
$18.000 bonds for improving the wa- 
terworks system and $10,000 for im- 
PoE the electric light plant car- 
rie 


Bartlesville, Okla.— Prices and plans 
are being prepared for the installa- 
tion of more city lights. 


Okemah, Okla.— Election will be 
held soon to vote $23.000 in bonds for 
improving the water system and 
$50,000 for improving the electric 
lighting system. Earl S. Dossey, city 
clerk. 


ELECTRICAL REVIEW 


Pawhuska, Okla.— Election to vote 
$79.380 to improve sewerage system 
and $67,567 to improve electric power 
and light equipment and $238,053 to 
improve waterworks system will be 
held June 19. R. L. Carroll, com- 
missioner. 


Corsicana, Tex.—Davidson Electric 
Co. has bought out the Beckett Elec- 
tric Co., also of Corsicana. Both 
concerns have been doing an exten- 
sive business here for several years. 


Dallas, Tex.— Dallas Power & Light 
Co. has petitioned for authority to 
issue $1,500,000 in preferred stock and 
$6,000,000 in bonds for re-financing 


purposes. Improvements and exten- 
sions will be made. Address general 
manager. 


WESTERN STATES. 


Boise, Idaho.—Idaho Power Co. 
plans the erection of a transmission 
line from American Falls to Poca- 
tello, a distance of 25 miles. The 
company is now installing a 3600-kv-a. 
generating unit at its hydroelectric 
plant at Lower Salmon. 


Bend, Ore.—To provide additional 
power the Bend Water, Light & 
Power Co. has started construction 
of a new unit at the auxiliary plant 
of the C. O. I. dam. 


Dallas, Ore.— Mountain States 
Power Co., Dallas Division, has re- 
cently been awarded a contract by 
the Willamette Valley Lumber Co. 
for furnishing additional electric 
energy for operation, approximating 
&0 hp. in motors, to be used for the 
proposed box manufacturing plant to 
be erected by the company. 


Reedsport, Ore. — Arrangements 
have been completed by the Reeds- 
vort Power & Light Co. for the in- 
stallation of a new local electric plant 
and distributing system. 


Salem, Ore—Two water applica- 
tions involving $1,500,000 are now on 
file in the oftice of State Engineer 
Percy A. Cupper. These seek to take 
water from the Clackamas river for 
power purposes. Development of 
11,705 hp. is sought by the Clackamas 
Power & Irrigation Co. which has 
asked to take 1000 second-feet from 
the river near Estacada. The pro- 
posed project which will utilize 103- 
foot fall of water involves construc- 
tion of a ditch and flume 6.6 miles 
long and a dam 400 feet long at a cost 
of $1,250,000. The Portiand Railway 
Light & Power Co. has fited an ap- 
plication for the storage of 40,400 
acre feet of water from the Oak 
Grove Creek for development of pow- 
er along the Clackamas river. Con- 


struction of storage reservoir will 
cost $300,000. 
Oasis, Utah.—Deseret Irrigation 


Co. and the Melville Irrigation Co. 
have applied to the Public Utilities 
Commission for permission to supply 
electricity in several towns in Millard 
county. The companies contemplate 
the construction of a second power 
plant on the Savior river near Delta 
and propose to furnish electrical ser- 
vice in Delta, Deseret, Hinckley and 
Oasis. 


Montrose, Colo.—Montrose has 
under consideration the installation of 
a municipal electric light plant. 


Superior, Mont.—Superior Light & 
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Water Power Co. including the ice 
plant. was sold to C. L. Simonson of 
Bonner and Glenn Hamilton of Ana- 
conda. The plant will be remodeled 
and extensive improvemenuts made. 


Seattle, Wash.—The city is arrang- 
ing plans for extensive improvements 
and additions to the local municipal 
electric lighting system. It is under- 
stood that the council has approved 
appropriations approximating $30,- 
709.86 to cover the cost of the pro- 
posed work. 


Seattle, Wash.—The Toard of Pub- 
lic Works has recently awarded a 
contract to the Pacitic Lamp & Sup- 
ply Co. for furnishing incandescent 
light bulbs for the ensuing year for 
municipal service, at a cost of about 
$100,000. 


Spokane, Wash.—Ludwig Kemper, 
receiver of the Spokane Heat, Light 
& Power Co., has recently disposed 
of the property of the company val- 
ued at approximately $2.000,000, to F. 
C. Paine, of the Union Trust Co., 
and E. P. Twohy, for a consideration 
of $400,000. 


Seattle, Wash.—Negotiations are 
pending between the city and Puget 
Sound Traction Light & Power Co. 
for the use by the city of the trac- 
tion company’s surplus power. J. D. 
Ross, superintendent of the municipal 
light & power plant, has prepared 
a statement for the utilities commit- 
tee, showing how the surplus current 
can be used by the city. The trac- 
tion company has offered to sel! the 
city surplus current when it is avail- 
able. 


Seattle, Wash.—J. D. Ross, super- 
intendent of the city lighting depart- 
ment, has hled a communication with 
the city council urging an appropria- 
tion of $764,360 to add a third unit 
to the Lake Union steam-electric 
plant, adding 15,000 kw. to its ca- 
pacity. Request was made on the 
basis of the heavy demand for cur- 
rent. 


Vancouver, Wash.—The commis- 
sioners of Clark county have appoint- 
ed G. J. Poysky of Kelso engineer for 
a diking district in which 9000 acres 
of overflow land 1s to be reclaimed. 
Under plans of the project it is pro- 
posed to drain Vancouver lake, cov- 
ering several thousand acres of land. 
Mr. Poysky supervised the reclamation 
of 12,000 acres of overflow land in the 
vicinity of Kelso. All those projects 
involve diking and electric pumping. 


Valley, Wash.—Arrangements are 
being made by the farmers on the 
west side of the valley to erect an 
electric transmission line from the 
local system to that neighborhood. 


Walla Walla, Wash.—The Wash- 
ington Motor & Equipment Co. has 
been incorporated tor $25,000 by 
Charles H. Perry and others. 


Avalon, Cal.—Board of Trustees, 
Cataline Island, is considering plans 
for the issuance of bonds to the 
amount of $88,000, to provide for the 


acquisition, construction, etc., of an 
electric light system and water 
werks. It is understood that the 


Board is also planning to issue bonds 
for $55,000, for the construction of a 
municipal gas works. 

Fresno, Cal.—Plans are-beingy ar- 
ranged by /OtheoCCalifornia’ “Packing 
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Corp. for the erection of a large new 
power plant to be used in connection 
with its proposed plants. Large 
quantities of electrical equipment, 
automatic machinery, etc., will be in- 
stalled in the proposed works, for all 
features of operation. Philip Bush, 
101 California street, San Francisco, 
is engineer. 


Glendale, Cal— Arrangements are 
being made by the City Trustees for 
extensive improvements and additions 
to the municipal water system. In- 
cluded in the plans is the construc- 
tion of a new hydroelectric generat- 
ing plant, to be used for municipal 
service, estimated to cost $196,000. It 
is proposed to issue bonds to cover 
the cost of the work. It is said that 
` plans are also under consideration for 
the installation of a new municipal 
telephone system. 


Los Angeles, Cal.—Clune Produc- 
tion Co. has had plans prepared tor 
the construction of a new electric 
power plant at its works for opera- 
tion. A building permit for the 
structure has been issued. 


Los Angeles, Cal.—The City Coun- 
cil has completed arrangements for 
the installation of a new ornamental 
electric street-lighting system on 
Westmoreland place, between Seventh 
street and Wilshire boulevard. 


Orland, Cal.—The city is consider- 
ing the early installation of a new 
electric street-lighting system in the 
business section, to be of ornamental 
tvpe. 


Porterville, Cal.—A special election 
has been called by the city for July 
1, to vote on the issuance of bonds 
for $200,000 to provide for the cost 
of constructing a new municipal gas 
plant. J. M. Berkley and Olmsted & 
Gillelen, associated, Hollingsworth 
building, Los Angeles, are engineers 
for the city. 


San Francisco, Cal—Pit River 
Power Co. is having preliminary sur- 
veys made for the location of a new 
dam on Pit river above Copper City 


in connection with the proposed 
hydroelectric development of the 
company. It is understood that the 


frst dam will be located near Sheep 
Rocks, about four miles from Copper 
City, with the second dam located 
near the mouth of Totem Creek. The 
entire project, when completed, is 
estimated to represent an expenditure 
of over $15,000,000: 


Modesto, Cal.—Approval by the 
governor of the Broughton irrigation 
bill, authorizing districts to store, 
manufacture, distribute and sell elec- 
trical energy, means that the Modesto 
and Turlock irrigation districts will 
jointly proceed with the construction 
of the $3,000,000 Don Pedro project 
above the present La Grange dam, 
so as to increase the water supply. 
The plans of the big project call for 
the construction of a power plant just 
below the dam. 


CANADA. 


Vancouver, B. C.—N. Lang Electric 
Fixture Co. was awarded the elec- 
trical contract in connection with 
Harrison Wire & Steel Co.'s new 
plant being erected on Industrial 
Island. Contract was awarded by 
Gardiner & Mercer. 
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FOREIGN TRADE 


{Addresses of firins referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and Do- 
mestic Commerce, Washington, D. C.. or 
its branch and local co-operative offices, 
Request for cach opportunity should be on 
a separate sheet and the file neuniber 
given.) 


Electric Cables, Etc. (29,581 ).—.\n 
agency is desired by a merchant in 
England for the sale in New Zealand 
of railway material, steel rails, tele- 
graph requirements, such as electric 
cables and Gordon cells; and special- 
ties of any description. Terms, cash 
avainst documents at destination. 
References. 


Electric Lighting Appliances (29,- 
553).—Copper and copperware, cop- 
perplate and all kinds of copper 
goods, electric lighting appliances, 
lamps, etc., are required by a firm in 


Norway. Payment, cash against doc- 
uments. Reference. 
Electrical Supplies (29,590).—The 


agency and purchase of telephones, 
wiring devices, Edison and bayonet 
lamp holders, shade holders, switches, 
bells, plugs, brass and porcelain sock- 
ets, connecting sets, fans and other 
electrical supplies are desired by a 
man in Italy. Correspondence may 
be in English. References. 


Electrical Equipment (29,542).—A 
merchant in Italy wishes to purchase 
or secure an agency for the sale of 
medical and dental equipment, elec- 
trical equipment, hospital and ortho- 
pedic supplies, rubber articles, etc. 
Terms, payment on receipt of goods. 
Correspondence may be in English. 
References. 


Electrical Goods (29,535).—A_ per- 
son in this country who is soon to 
sail for Jugoslavia wishes to secure 
an agency for the sale in that republic 
of machinery, dry goods, textiles, 
food products, electrical goods, etc. 
References. 


Electric Street Lights (29,536).—A 
Government engineer in Peru desires 
to receive catalogs from manufac- 
turers of all kinds of structural ma- 
terial used in the construction of pub- 
lic buildings and works, such as steel 
work, electrical fixtures, plumbing, 
paints, varnishes, etc. He also re- 
quests catalogs of public and orna- 
mental fountains for parks and build- 
ings, ornamental electric street lights, 
and bronze statuary. He desires these 
catalogs as soon as possible, as all 
purchases will be made upon his rec- 
ommendation. 


Cables and Wires, Motors and Dy- 
namos (29,586).—A commercial agent 
in Belgium wishes to purchase and 
later secure an agency for the sale of 
insulated cables and wires for elec- 
tric wiring, motors and dynamos for 
direct and alternating current, trans- 
formers, and various electrical mate- 
rial. Correspondence should be in 
French or Flemish. References. 


Electrical Machinery (29,598).—A\ 
firm in Belgium desires to purchase 
machinery for making jute, as fol- 
lows: A steam engine, 500 hp.; oiling 
machines to make the jute supple; 
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carding machines. breakers, spool 
machines, stretching machines, jute 


spinning mills ror thick yarns (Nos. 
5 to 10) and for thin yarns (Nos. 10 
to 16); winding apparatus, rolls and 
cops machines, packing press, lifts 
for goods, heating and electric light- 
ing installations: all apparatus for 
forge: transmissions, iron and wood- 
en pulleys, landings. greasing boxes, 
belts, sprinklers, weighing machines, 
ete. Payment, cash. Correspondence 
may be in English. References. 


PROPOSALS 


Power Plant Equipment.—Bids will 
be received by the Public Service 
Commission, Los Angeles, Cal., until 
June 27, for machinery for the mu- 
nicipal power plant No. 2 in the San 
Francisquito Canyon, including hy- 
draulic equipment, electric genera- 
tors, transformers, auxiliary electrical 
equipment, etc. The estimated cost is 
about $500,000. 


Generating Apparatus.—The Board 
of Public Service, Knickerbocker 
building, Los Angeles, Cal., will re- 
ceive bids until 3 p. m., June 27, for 


furnishing new electric generating 
apparatus, transformers, hydraulic 
equipment, and auxiliary electrical 


apparatus. to be used for municipal 
power plant service. Specifications 
are on file at the offices of the Board 
of Public Service. James P. Vroman, 
secretary, No. P-16. 


Electric Hoists—The Bureau of 
Supplies and Accounts, Navy Depart- 
ment, Washington, D. C., will receive 
bids for six portable electric hoists. 
These are to he delivered at the 
Washington, D. C., navy yard (Sched- 
ule 4024). ` 


Shears.— Bids will be received by 
the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
for one direct-connected. motor-driv- 
en squaring shears for delivery at the 
Mare Island (Cal.) navy yard. 
(Schedule 4064.) 


Electrical Equiprhħent.—Bids will be 
received at the ofhce of the general 
purchasing othcer, the Panama Canal, 
Washington, D. C., until June 23, 
under circular 1282, for copper wire 
and cable, condenser tubes for thim- 
bles, copper, watthour meters, motor 
generator sets, starting compensa- 
tors, transformers, fans, busbar sup- 
ports, end bells, connectors, recepta- 
cles, switches, studs, pipe clamps, 
fuses, globes and sockets. For fur- 
ther information address the above 
office. 


Operating Supplies.—Treasury De- 
partment, Supervising Architect's 
Oftice, Washington, D. C., will open 
bids at 3 p. m., June 30, for supply- 
ing to the various public buildings 
under the control of the Treasury 
Department hand, electric portable 
vacuum cleaners, during the fiscal 
year ending June 30, 1920, in accord- 
ance with the specifications, copies of 
which may be had at the above ofhce 
in the discretion of the Supervising 
Architect. James A>Wetmore, acting 
supervising. architect. 
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H. H. Crowell Vice-President Electric Bond & Share—Maj. 
Sholes Joins Edison Storage Battery—Albert Brunt Resigns 


W. B. T. BELT, president of the 
Nebraska Telephone Co., Omaha, Neb., 
has been elected a member of the board 
of directors of the United States Na- 
tional Bank of Omaha. 


Warp M. Burgess has been 
elected president of the Nebraska 
Power Co., Omaha, Neb. He succeeds 
General Harries, who remains with the 
company as a director. 


LIEUT-COoOL. THEO. H. SCHOEPF, 
loth Engineers, U. S. A., related in a 
very interesting manner his experiences 
and the work of the 15th Engineers in 
France at the monthly meeting of the 
Pittsburgh Section of American Insti- 
tute of Electrical Engineers, which was 
held in his honor on June 7. A recep- 
tion was held at the University Club, 
followed by a stag dinner. 


H. L. GARBUTT, for the last six 
years of the line material section of the 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa., has been ap- 
pointed manager of the Supply Division 
of the Westinghouse San Francisco 
office. In 1908 Mr. Garbutt became a 
part of the sales organization of the 
Drew Electric & Manufacturing Co. of 
Indianapolis, handling various types of 
overhead line material, with which com- 
pany he remained until 1999, when he 
entered the Supply Department of the 
Chicago office of the Westinghouse 
company, as line material specialist. He 
served in this capacity until 1913, when 
he was made manager of the line mate- 
rial section, with offices at East Pitts- 
burgh, Pa., continuing as manager until 
his recent promotion. 


H. H. CrRoweE tt, a vice-president 
of the Michigan Railway Co. and the 
Consumers Power Co., and who has 
represented the Commonwealth Power, 
Railway & Light Co. interests for the 
last eight years, has been elected a vice- 
president of the Electric Bond & Share 
Co. to fill the vacancy recently created 
by the death of George E. Claflin. Mr. 
Crowell has been identified with the 
electrical industry since 1889, when he 
entered the service of the Thomson- 
Houston Electric Co. Later he was 
New York State agent of the Thom- 
son-Houston Motor Co., and assistant 
New York State manager of the Thom- 
son-Houston Electric Co. until the or- 
ganization of the General Electric Co. 
in 1893. He was manager of the 
Syracuse and Buffalo offices of the Gen- 
eral Electric Co. until 1906, when he 
became chief engineer of the Commis- 
sion of Gas and Electricity of New 
York Stafe and later of its successor, 
the Public Service Commission, Second 
District. Since 1911 he has been with 
the Commonwealth Power, Railwav & 
Tight Co. properties in Michigan. Mr. 
Crowell ts a member of the National 
Committee on Public Ut'ttv Conditions. 
which has represented the public utili- 
ties in Washington during the war. 


C. I. Crippen, for many years 
connected with the Mahoning & She- 
nango Railway & Light Co., has re- 
signed to open an electrical engineering 
office for himself in Youngstown, Ohio. 


J.L Spence, who for the past six 
years has been general manager and 
chief engineer of the Stentor Electric 
Manufacturing Co., has resigned his 
position with the Klaxon-Stentor Co., 
which in May of last year took over the 
manufacture and sale of Stentor equip- 
ment. He will be identified with the 
Spencer Electric Co., this company hav- 
ing been organized to handle such 
equipment as Mr. Spence’s extensive ex- 
perience in the electrical field qualities 
him to handle and develop. 

May. CHARLES E. SHOLES has 
been elected vice-president, director and 
general sales manager of the Edison 
Storage Battery Co., East Orange, N. 


Maj. Charles E. Sholes. 


J., succeeding Harrison G. Thompson, 
who has resigned to organize and con- 
duct the Transportation Engineering 
Corp. of New York. Major Sholes has 
heretofore been identified with the con- 
struction, operation and management of 
Chemical Industries, and is particularly 
well known to manufacturers and con- 
sumers of heavy chemicals throughout 
the United States and Europe. He was 
the active member of the Creditors 
Committee of the Aetna Explosives, 
Inc., during the receivership, which is 
ending sc creditably. During the war 
he served as major in Ordnance, first 
as chief of the chemical branch, which 
attended procurements of platinum, 
cotton linters, alcohol, acids, etc., 
and as army representative before the 
War Industries Board, and numerous 
other committees and boards. He was 
subsequently made contracting officer 
for the United States on the staff of 
Colonel La Mont, and retains his rank 
in the Officers’ Reserve Corps. He is 
honorable chairman of the Society of 
Chemical Industry and a member of 
many other scientific societies. 


Frep W. FISCHER has severed 
his conection with the United States 
Nitrate Plant at Muscle Shoals, Ala., 
to become boiler-plant supervisor with 
the Du Pont Engineering Co. 


W. G. BALPH has been appointed - 
manager of the Safety Switch Section 
of the Westinghouse Krantz Factory, 
Brooklyn, New York. As head of this 
section Mr. Balph will have entire re- 
sponsibility for the sale of all Krantz 
products, and in addition will have 
charge of the extension and develop- 
ment of this very important line to meet 
the needs of the country for safety 
switches. Prior to working as salesman 
in the New York office, Mr. Balph was 
head of the Fan Motor Division with 
offices at East Pittsburgh, Pa. 


‘ALBERT BRUNT, who for the past 
four years has been engineer in charge 
of the direct-current machine design 
section of the Industrial Engineering 
Department of the Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa., has resigned to return to 
Holland, his native country. Mr. Brunt 
was born in Woerden, Netherlands, No- 
vember 6, 1883, and received a complete 
education in the schools and universities 
of that country. His technical training 
was received at the University of Delft. 
where he took the degree of mechanical 
engineer in 1905, and electrical engineer 
in 1906. For two years following this 
he was employed in design work with 
electrical manufacturing companies on 
the continent. In April, 1909, he came 
to America and entered the Engineering 
Department of the Westinghouse com- 
pany at East Pittsburgh. Mr. Brunt 
was an active member of the American 
Institute of Electrical Engineers and 
has prepared a number of interesting 
articles for technical papers on direct- 
current motors. 


Obituary. 

JAMES SmirH, Flushing, L. I, N. 
Y., for many years connected with the 
Department of Electricity, Gas and 
Water Supply, New York, died on June 
2, at his home, 316 State street, aged 63. 


FREDERICK PEARCE, a well 
known manufacturer of telegraph. 
police telegraph and fire alarm appar- 
atus, and one of the pioneers in this 
field, passed away recently at his home 
in Summit, N. J.. at the age of 75 
years. Mr. Pearce was born in London, 
England, and in early life made elec- 
trical instruments for Elliott Brothers 
of that city. In 1863 he accepted em- 
ployment with Charles T. and J. N. 
Chester, pioneer telegraph instrument 
makers in New York, and in 1872 he 
engaged in business for himself. He 
was a member of other telegraph or- 
ganizations, including the Magnetic 
Club of New York, International Asso- 
ciation of Municipal Electricians, the 
Electrical Contractors Association, New 
York “Electrica! Society and a number 
of other organizations. 
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| For the 
Readjustment Period—What? 


XL. 


Your ‘‘Selling Voice” — 
Is It Loud Enough? 


You have full confidence in your products and 
their future. 


But— 


Are you satisfied with the progress your busi- 
ness is making? 


Your selling field is as large as you make it. 


The louder your “selling voice” the further it 
travels; and your products travel with it. 


With a small, squeaky, local sales voice you 
-can reach only a limited selling field. 


Shout your “Selling Talks” thousands of miles 
to thousands of prospective buyers, every 
week, through our advertising pages. 


Hundreds of the most progressive and suc- 
cessful concerns selling to the Iron, Steel, 
Foundry and Metal Working Industries are 
. using the “megaphone” sales voice of this 
paper in expanding their business. 


We can be of the same service to you. 


Are you interested? 
THE IRON TRADE REVIEW. 


What is very truly stated here concerning 

the paper mentioned applies with equal force 

to the EvectricaL Review or any journal of 

recognized standing which is serving its in- $ 
dustry. Apply the facts to vour own business 

and see how thev fit. 


C. A. TUPPER President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 
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RELTRTUTACATUN TAAL ACUOLAR RAUTT TAISA AESAAT ASTA ITOE Aar aaa 


Hale & Kilburn Bonds Offered. 


A preliminary offering is being made 
by Montgomery & Co. and Frazier & Co. 
of $1.500,000 first mortgage 20-year 6% 
sinking fund gold bonds of the Hale & 
Kilburn Corp. The bonds are dated June 
1. 1919, and sell at 96 and interest. They 
are free of Pennsylvania state tax and 
norma! Federal income tax up to and in- 
cluding 26 under present construction of 
law. The proceeds of the sale of these 
bonds will be used in paying off bank 
loans of the corporation, an existing 
ground rent (principal $50.000), and in 
supplying additional working capital to 
handle its largely increased business. 
Thev will be secured by a first mortgage 
upon the plant of the corporation, com- 
prising about four acres of land, and the 
tive modern manufacturing buildings 
erected thereon, the whole appraised by 
the American Appraisal Co., as of Dec. 
21, 1918, at $2,246.515.90, a valuation of 
approximately 50% in excess of the bonds 
Presently to be issued. The Hale & Kil- 
burn Corp., including its predecessor 
companies, has been in operation for over 
70 vears, and is engaged in the manufac- 
ture and sale of steam and electric rail- 
Way car seats and certain autombile 
equipment, principally enclosed types of 
automobile bodies and various pressed 
metal automobile parts and units. 


Standard Gas & Electric Resumes 8 
Per Cent Preferred Dividends. 


At the regular meeting of the directors 
of Standard Gas & Electric Co., held May 
27, dividends on the preferred stock were 
increased 8% per annum by the declara- 
tion of a dividend of 2% for the last 
quarter, payable upon the preferred stock 
June 1%, to shareholders of record May 
31. The company announced that this is 
tc be Its future regular dividend policy. 
This dividend is paid from earnings of 
the company for the last quarter, entire- 
ly irrespective of the very large earnings 
of the Shatfer interests which accrue to 
Standard Gas & Electric Co. from Jan- 
uary 1 of this year. In view of the com- 
pletion of the acquirement of the Shaffer 
properties and the further large increase 
to Standard Gas & Electric Co. earnings, 
the president appointed a committee to 
report at an early date upon a plan for 
the liquidation of the unpaid accumulated 
dividends on preferred stock amounting 
to approximately 13¢c¢. 


Chicagoans Own Bulk of Common- 
wealih Edison. 


Figures showing that the Common- 
wealth Edison Co. is a home owned cor- 
poration were given out by Louis A. 


Ferguson, Vice-president. Chicagoans 
now hold 80% of the stock and constitute 
771 Of all stockholders. Of all the stock- 
holders 55%, or 3.464, are men. 40, or 
2.340, are women, and 5%. or 28S, repre- 
sent miscellaneous shareholders, such as 
banks, estates, ete. The original tinancing 
of the old Chicago Edison Co. was done 
by local men. Since then there has been 
a wide distribution of Interest in the 
company among small investors. 


Northern Ohio Traction Offering. 


An Offering of $4.600,000 Northern Ohio 
Traction & Light Co. seven year 6% se- 
cured bonds is being made by the Na- 
tional City Co. at 98 and interest, to vield 
about 6%. The bonds are dated June 1, 
lso, and fall due June 1. 1926. They are 
redeemable, as a whole or in part, at 101 
and accrued interest at any time on 30 
days’ notice. 

The Northern Ohio Traction & Light 
Co. conducts an electrice Tight and power 
business and operates a system of electrie 
street and interurban railways, serving 
an important industrial section, including 
Akron and Cleveland. 


——_, 


‘ Oklahoma Gas Notes Sold. 


Bonbright & Co. and H. M. Byllesby & 
Co. have sold 8700.000 additional one- 
vear 7% notes of the Oklahoma Gas & 
Etectric Co. at 993. 


Dallas Company Seeks to Issue 


Stock. 


The Dallas Power & Light Co. has filed 
an application with the city for permis- 
sion to issue $1,500,000 in preferred stock 
and $6,100,000 in bonds for refinancing 
purposes. The company now has common 
stock amounting to $2,000,000. Its liabili- 
ties consist of $4,000,000 in 6% unsecured 
notes, payable on or before April 1, 1922, 
and a first mortgage of $1,000,000 at 7%, 
payable Feb. 1, 1920. It is desired to re- 
finance in order to take care of the first 
mortgage When necessary and to make 
necded improvements and extensions, 


Nebraska Power Bonds Sold. 


The Nebraska Power Co. has sold $5,- 
600,00 first mortgage 30-year 5% bonds 
to the Harris Trust & Savings Bank of 
Chicago and Coffin & Burr of Boston. 
The company supplies electric light 
and power to the city of Omaha and vi- 
cinity, and, with its predecessor com- 
pany, has been in operation for 32 years. 
The bonds will be secured, in the opin- 
fon of counsel, by a first and only mort- 
gage upon all of the property of the com- 
pany. They mature June 1, 1949, and are 
Offered at 90 and interest. 


Electric Railways in Receiver’s 
Hands. 


Eleven electric street ratlway com- 
panies in the State of New York are in 
the hands of receivers, according to in- 
formation made public by Joseph K. 
Choate., chairman of the Committeee on 
Ways and Means to Obtain Additional 
Revenue of the New York State Electric 
Railways. Several other companies are 
close to bankruptey on account of their 
inability to obtain the consent of the two 
State Public Service Commissions to in- 
crease fares to compensate for the de- 
preciation of the nickel. The investment 
in electric railway companies in the state 
is more than $1,250,000,000. 


Dividends. 
Manhattan Electrical Supply Co. has 
declared a quarterly dividend of 1%, aizo 


a quarterly dividend of 1%% on first pre- 
ferred stock and a quarterly dividend of 
1%,% on second preferred stock, all pay- 
able July 1 to stock of record June 20. 


Directors of the United Light & Rail- 
wavs Co. have declared a quarterly div- 
idend of 1%, also a quarterly dividend of 
i%% on preferred stock, payable July 1 
to stock of record June 14. 


A quarterly dividend of 1%% has been 
declared by the Utilities Securities Corp.. 
pavable June 27 to stockholders of record 
June 17. 


El Paso Electric Co. has declared a 
quarterly dividend of $2.50, payable June 
18 to stockholders of record June 4. 


Board of directors of the Arkansas 
Valley Railway, Light & Power Co. has 
declared the regular quarterly dividend of 
1%% on the preferred stock of the com- 
pany, payable June 16, to stockholders of 
record May 31. 


Oklahoma Gas & Electric Co. has de- 
clared the regular quarterly dividend of 
13,% on the preferred stock of the com- 
pany. payable June 16 to stockholders of 
record May 31. 


Board of directors of the Muskogee Gas 
& Electric Co. has declared the regular 
quarterly dividend of 1%% on the pre- 
ferred stock of the company, payable June 
16 to stockholders of record May 31. 


Central States Electric Co. has de- 
clared a quarterly dividend of 14% on 
preferred stock, payable July 1 to stock 
of record June 209. 
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WEEKLY COMPARISON 


OF CLOSING-PID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 
Public Utilities. Per cent. June 3. June 10. 
Adirondack Electric Power of Glens Falls, common......... oes 6 14% 14 
Adirondack Electric Power of Glens Falls, preferred........... 6 751 aD 
American Gas & Electric of New York, COMMON.......0000865 10+ extra 170 162 
American Gas & Electric of New York, preferred............... 6 11 42 
American Light & Traction of New York, common.............. ais 269 ait 
American Light & Traction of New York, preferred............. 6 49 sa 
American Power & Light of New York, common................ 4 66 10 
American Power.& Light of New York, preferred............... 6 7A id 
American Public Utilities of Grand Rapids, common..........., ; 10 15 
American Publie Utilities of Grand Rapids, preferred........... 7 36 n6 
American Telephone & Telegraph of New York ...........-0... ; 107 10h» 
American Water Works & Elec, of New York, common......... rer Tg 6 
American Water Works & Elec. of New York. particip.......0., T 15 14 
American Water Works & Elec. of New York, first preferred... 60 61 
Appalachian Power, COMMON. ...... ccc cece cere eee nee tence nes 6 5 
Appalachian Power, preferred... .. 0. ccc eee eee em nee twee tetas 7 16 15 
Cities Service of New York, COMMON... ..... cece eee eee nee e eee +extra 3:8 2x0 
Cities Service of New York, preferred. oo... 0... c cee ee ce ee eee eee 6 whe So 
Commonwealth Edison of Chicago oo... 0 ccc ee ee ee eee cae R 111 1114, 
Comm, Power, Railway & Light of Jackson, common............ age 25 a 
Comm. Power, Railway & Light of Jackson, preferred........... 6 v8 63 
Federal Light & Traction of New York, common............... ss 10 11'2 
Federal Lieht & Traction of New York, preferred.............. qnie 4i 
Hlinois Northern Utilities of DExOn 2.00. cc ccc ee cc eee eee eee 6 TU 7o 
Middle West Utilities of Chicago., COoOmmon.....sssessessoss.o 2+ extra 35 3512 
Middle West Utilities of Chicago, preferred. o.oo... cc cee ees ` 6 60 62 
Northern States Power of Chicago, COMMON.. ....ssssessseess.e. T214 te 
Northern States Power of Chicago, preferred. ............... ex.div.4 90 “0 
Pacific Gas & Electric of San Francisco, common...... E EE Rl 57 tl 
Pacific Gas & Electric of San Francisco, preferred............. 6 SS gS 
Publie Service of Northern Ilinois, Chicago, common.......... T AN a21 
Publie Service of Northern Ilinois, Chicago, preferred......... 6 n2 athe 
Republie Railway & Lizht of Youngstown, common............ 4 19 19 
Republie Railway & Light of Youngstown, preferred..... EE 6 59 5u 
Standard Gas & Electrice of Chicago, COMMON...... cc cee eee eee ees a 37 3S 
Standard Gas & Electric of Chicago, preferred. oo... 00.0... 000006 6 47 47 
Tennessee Railway, Light & Power of Chattanooga, common.... Ko dl tie 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 20 Le 20 
United Light & Rafilwayvs of Grand Rapids, common........-..+ 4 48 {4i 
United Light & Railways of Grand Rapids, preferred........... 6 72 res 
Western Power of San Francisco, COMMON. ...... 6. cece eee eee Yul, 20 
Western Union Telegraph of New York .........0 ccc cece wees extia YO Ly yuk, 
Industries. 
Electric Storage of Philadelphia, COMMON .......cc cece cece ce eeee { Tile ge 
General Blectric of Schenectady ....... 0.0 ce cee ete cece eee ces 8 TRS; POH 
Westinghouse Electrice & Mtg. of Pittsburgh, commonsa sa. sT: 7 57% EN 
Westinghouse FKlectrice & Mfg. of Pittsburgh.) preferred... J. >. T 57 mai 
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Fig. 1.—Rock Tunnel Finished, Plastered and Partly Filled With Conduit. 


Chicago’s Tunnels for Electric Light 
and Power Cables 


Details of Commonwealth Edison Co.’s Tunnels— Construction 
Methods Employed—Relative Advantages of Tunnels and Conduit 


By G. B. SPRINGER 


Civil Engineer, Commonwealth Edison Co. 


parts and as the economical transmission of elec- 

tric current under various streets requires direct 
routes, the building of a number of tunnels under the 
river at certain intervals has been necessary. 

Thirteen tunnels for this purpose have been built 
to date and all are of a standard size, 6 ft. 6 in. high 
and 6 ft. wide, the top half being semi-circular, with 
vertical sides from the springing line to the bottom. 
A slant of about 2 in. is given to the floor toward the 
center and a 3-in. trough provided to take drainage 
to the sump at the shaft. The section indicated was 
found to be the most practical and economical for the 


i CHICAGO the river divides the city into three 


purpose, as it permits ducts to be installed with mini- 
mum loss of space. 

On account of the changeable character of the 
underlying material of the city, such as soft clay, 
hard blue clay, quicksand, hard pan and gravelly 
water-bearing strata, many interesting and difficult 
problems naturally arise which it will be the purpose 
of this article to describe. ' 

In some tunnels a stratum of good blue clay was 
found deep enough to be under foundation piles of 
bridges and still sufficiently distant from bed rock to 
escape the gravelly material which overlays the rock 
and which if penetrated_ causes mfich trouble | from 
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water. It is most desirable to build a tunnel in clay 
both from the standpoint of obtaining a dry tunnel 
and also from the economical point of view. 

In general, it is the policy to have the roof of the 
tunnel about 50 ft. below datum and about 12 to 15 ft. 
of good ground is required between the top of the 
tunnel and the river bed. In cases where these condi- 
tions cannot be met, it 1s necessary to build the tunnel 
in rock, which involves more expense and greater dif- 


Fig. 2.—Form of Inclined Derrick Used for Rock Tunnel. 


ficulties, as rock usually has many seams or fissures 
which admit water under pressure to the drifts. 


In order to ascertain the conditions at the sites of . 


the shafts, borings are made to bed rock and the char- 
acter of the material noted. While borings are not 
always reliable, much valuable information can be 
gained in advance by making the plans, and in most 
cases it is found that borings pay. Some exceptions 
are made as, for example, at a point where a tunnel 
or foundation has been built and a reliable record is 
accessible or if previous borings have been made 
within a reasonable distance and the general level of 
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. Fig. 3.—Derrick Over Tunnel Shaft, Showing Method of 
Handiing Material. 
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the rock from the government geological reports ap- 
pears to be about the same. These reports, which are 
borne out by experience, show rock about 95 to 100 ft. 
below datum in the downtown district, gradually 
sloping upward for about three miles west and north- 
west, while about two miles southwest rock crops out 
on the surface. 


CONSTRUCTING THE TUNNELS. 


The shafts are located with reference to the build- 
ing line of the street so as not to be interfered with 
in case of deep foundations for buildings adjacent. A 
distance of 5 ft. is usually allowed for the outside of 
the shaft from building line. When the locations of 
the shafts and the approximate depth of the tunnel 
have been decided upon, excavation is started and 
usually about 4 ft. 1s excavated at a time. Steel rings, 
3 by 334 in., are placed in position with 2-in. lagging 
backing them up. Two rings are used to each set of 
lagging, the rings being made in two halves to permit 
of lowering them and they are then securely bolted 
together. 

When the material is not sufficiently stable to sup- 
port the rings without distortion or where the material 
will not stand up it is necessary to build a timber shaft 
or use some other form of construction, as steel 
cylinders. l 

Timber shafts are built of 12 by 12-in. and 2-in. 
sheeting. Where quicksand is encountered, 3-in. 
steel shells or cylinders are sunk by loading them 
down with pig iron or other weights and bolting on 
the required number of cylinders, as they are sunk. 

When the shaft excavation has reached the desired 
depth and the ground for the height required for the 
tunnel is found to be good clay or hard pan, it is 
usually deemed advisable to concrete the shaft before 
starting the tunnel as exposure of various materials 
to air causes disintegration and sometimes endangers 
the shaft. This work generally is done by three 
shifts, each working 8 hours, thus obtaining a con- 
tinuous bond in the concrete. Beginning at the bot- 
tom, the placing of wooden drums about 4 ft. high and 
of a diameter which is less than. the excavated shaft 
by twice the thickness of the wall, say about 21⁄ ft., 
leaves an annular space which is filled with concrete. 
The wooden lagging and iron rings may be removed 
as the work progresses and after about 48 hours the 
wooden drums can be taken out. About 25 to 30 ft. 
of concreting can be done in 24 hours. The mixture 
recommended is 1 part of portland cement, 3 parts 
of torpedo sand and 5 parts of 34-in. crushed lime- 
stone. All cement is tested and quality is made to 
conform with requirements adopted by the American 
Society of Civil Engineers. Samples are taken at the 
dealer's warehouse 30 days before it is used, thus per- 
mitting of boiling 24-hour, 7-day and 28-day tests. As 
soon as more cement is set aside in the warehouse the 
samples are taken. Probably on a tunnel taking 4 
months to build, the samples would be taken about 
3 or 4 times. A reliable testing laboratory 1s em- 
ploved to make these tests. Concrete may be low- 
ered in barrels suspended from the shaft house by 2 
steel cable and lowered by electric or steam hoist. It 
is sometimes found to be economical to install an 
elevation and thus permit cars to be pushed direct to 
the heading from the shaft on a narrow gage railroad. 

The drifting in the tunnel begins as soon as the 
shaft ts cleared out of debris and pumped dry if any 
water should exist. 

In order to obtain proper alinement a fine fish line 
is dropped on each side of the shaft on line above and 
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a transit instrument set on line below in the drift, 


say 10 or 15 ft. from the shaft. Reversing, points are 
set ahead and the process continued as the work 
progresses. It has been found to be a good scheme to 
drive plugs upward in the clay at the crown of the 
arch, as these are more easily preserved than points 
set in the floor. Lines may be suspended from horse- 
shoe nails in the plugs. If a curve is necessary a 
regular railroad curve is figured out and put in by 
tangent offsets of offsets from the long chord. A line 
of levels is transferred from a bench mark above and 
stakes set in the tunnel about 10 ft. apart. A gradient 
of about 1 in. per 100 ft. is allowed to drain water to 
a sump in one of the shafts. | 
Wooden or stee! channel forms of the proper shape 
are set 12 in. away from the excavation and 2 in. 
lagging placed on the forms, allowing for a minimum 
of 12 in. of concrete. The-forms are placed every 
4 ft. and concrete put in 6-1n. layers and tamped. All 
excessive excavation or holes beyond the regular 10 in. 
are filled in solid with concrete. Steel collapsible 
forms are used to good advantage in large tunnels of 
15 to 25 ft. in diameter but in small tunnels the 
wooden forms are more convenient and less expensive. 


Fig. 4.—Rock Blasted Out of Shaft for Rock Tunnel, Showing 
Timbering to Bed Rock. 


About 12 to 16 ft. of tunnel can be excavated and 
concreted each 24 hours, working three shifts as in 
the shafts. (ne shift working 8 hours can concrete 
the tunnel excavated by two shifts of miners. 

The shifts are 8 hours each, two shifts from 4 
p. m. till 12 midnight till 8 a. m. doing the mining and 
a day shift from 8 a. m. doing the concreting of the 
tunnel, mined by the two night shifts. Each shift 
mines about 6 ft. in a 6 ft. by 6 ft. 6 in. tunnel and 
one shift concretes the 12 ft. each 24 hours. 

The number of men in a well regulated organiza- 
tion for each mining gang is as follows: 1 foreman, 
I engineer, 4 miners, 3 muckers, 2 topmen, 1 team. 
The concreting gang is composed of the following: 
1 foreman, I engineer, 4 miners, 3 muckers, 2 topmen, 
| plasterer, 4 laborers, 1 team, 1 carpenter, 1 black- 
smith, 1 timekeeper. è 

For larger tunnels the number of miners, muckers, 
topmen and laborers would be about proportionate, 
that is, to say in a 12-ft. tunnel about twice the num- 
ber of this class of labor could ‘be used while one 
foreman, engineer, carpenter, timekeeper, blacksmith, 
etc., would probably be sufficient. 

Machine mixing of concrete is the best method on 
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this class of work as the mixture is far more uniform 
and the expense considerably less than hand mixing. 
A very economical method of handling the con- 
crete is to have the mixer placed near the top of the 
shaft so that when the charge is emptied it falls down 
a galvanized iron chute about a foot or more in 
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diameter into a car at the bottom heading in a very 
short time and can then be pushed to the proper loca- 
tion. The advantage of this gravity method is that it 
saves time loading on the car on top and lowering it 
in an elevator or by cable. 


EXPERIENCES IN CONSTRUCTING CHICAGO TUNNELS. 


It may be of interest to mention some of the diffi- 
culties met in building these tunnels both in clay 
and rock. | 

In the east shaft of Washington street tunnel, 
built in 1903 in blue clay and hard pan, a stratum of 
quicksand at about 80 ft. below datum was encoun- 
tered. This was 15 ft. in height and as it was impos- 
sible to excavate the material in the usual manner, an 
inner caisson of timber was built with an iron cutting 
edge. This was sunk by the weight of the concrete 
put in, leaving sufhcient room to work inside and also 
by weighting it down with iron. At 96 ft. below 
datum, bed rock was reached, the quicksand was ex- 
cavated and the space inside the caisson filled with 
concrete up to 72 ft. below datum where the tunnel 
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Fig. 6.—Shaft Excavated, Showing Steel 


Rings andy Wooden 
Lagging to, Prevent, Bulging. 
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was drifted in good hard ground. No turther trouble 
occurred. 

A peculiar incident happened in this same tunnel 
about four years after its completion. The tunnel, 
which had always been very dry since it was finished, 
filled one night with water coming from fire engines 
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Fig. 7.—Concrete in Place Between Circular Wooden Drums and 
Wooden Lagging. 


working on a burning building on the west side of the 


river which flowed into a manhole and down the west 


shaft. An attempt was made to pump out the shafts 
and tunnel with an electric pump but without success 
on account of lack of capacity. While arranging for 
a larger pump, it was noticed that the water had 
begun to recede, and in the course of two days the 
water had entirely disappeared. Where this water 
went to is still a mystery as the tunnel was built in 
the hardest kind of material which was blasted in 
places to loosen it up. One theory was advanced at 
the time—that the possibility of a defective casing in 
an artesian well in the vicinity may have permitted 
our water to be pumped out of the wall. At any rate, 
we were very much obliged to the innocent pumper if 
such was the case. 

Another case of a tunnek becoming suddenly filled 
with water was at 22nd Street. During construction 
a pocket of quicksand was encountered about 50 ft. 
long near the arch of the tunnel and about 100 ft. 


Fig. 8.—Steel Shell With Brick Lining Sunk Through Fifteen 
Feet of Quicksand. 


FE ERECTRICAL REVIEW š 


Vol. 74—No. 25. 
from the west shaft. There had been no indication of 
bad material in either shaft or in the drift until this 
point was reached. Special precautions were taken 
and extra cement added to the concrete so that the 
tunnel when completed was apparently as dry as any 
we had built. Several months after completion, how- 
ever, it filled during the night. 

The electric pump could not keep ahead of the 
water so it was removed and the tunnel allowed to 
remain filled for two or three weeks. Experience had 
shown that in a leaky tunnel the process of pumping 
out the water for a few days and then leaving the 
tunnel filled with water for a week or two causes the 
clay to enter the interstices of the concrete and thus 
stops the leakage to a large extent. This gradual set- 
tling and drawing in of the clay back of the concrete 
wall enabled the tunnel to be pumped out in a 
few days. 

An investigation showed about 10 or 12 small 
leaks from the size of a pinhead to 14 in. The con- 
crete was found to be sound and no cracks existed. 
The pump was kept working and in a few days the 
leaks slowed up. They were all cemented up and the 
water was allowed to come through in one or two 
L3-in. openings which were later plugged up. In 
about three weeks only a small amount of water en- 
tered and no difficulty was experienced in pumping 
the tunnel dry in a few hours. 

As to the cause of the sudden filling of the tunnel 
it seems reasonable to suppose that the sinking of a 
caisson 12 ft. in diameter for a bridge foundation 
adjacent to the tunnel opened up the clay and thus 
admitted river pressure and the water found its way 
through the concrete wall where troub!e with quick- 
sand had previously been experienced. The voids 
made by the running sand during the construction of 
the tunnel probably were filled with clay later, as 
described, thus stopping the leaks. 

The tunnel at Cortland street, formerly Clybourn 
place, built in 1907 was in clay at an approximate 
depth of 43 ft. below datum. While this depth was 
not enough to escape the bottom of the foundation 
piles of the bridge, it was sufficient to leave a good 
margin of solid material between the bottom of the 
tunnel and the gravelly water bearing substance which 
generally directly overlies the rock. A curve of 
17°7’ was put in about 62 ft. long to bring the tunnel 
near the outer edge of the foundation. 

When the piles were encountered, about 60 in 
number, 45 were cut off from 5 to 7 ft. and the re- 
mainder about 1 ft. from the bottom. The cutting 
extended about 1 ft. above the outer line of the con- 
crete and about double the thickness of concrete was 
put im where the piles were in order to make the 
strength greater at these points. Thus we were 
enabled to build this tunnel in good material and 
saved the expense of going 20 or 30 ft. deeper and 
building in rock. 

The Quarry street tunnel had to be built in rock 
as there was not sufficient material to build in clay, 
rock being 50 ft. below datum and the ground consist- 
ing of swelling clay. Difficulty was experienced in 
using rings as they became distorted and it was neces- 
sary to build,timber shafts to rock, where the blasting 
was begun and the tunnel started about 20 ft. below 
the top of rock. A covering of 10 to 12 ft. of rock is 
desirable as the upper part of rock is usually seamy 
and has fissures bearing water. At the depth of about 
30 ft. below datum a stratum of gravel 3 ft. thick was 
met which caused a large volume of water and also_an 
oily substance resembling petreleum to penetrate the 
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shaft. This may have been the residue from a gas 
plant in the vicinity. 

It was necessary to keep the pumps going 24 hours 
a day during construction. When the shafts were 
concreted they were plastered with rich mortar and 
the water was allowed to enter through a 2-in. pipe 
which was afterwards plugged. 

Tunnels for electric cables need not necessarily be 
water tight, which is fortunate, since this condition is 
very hard to obtain. Good lead sheathes prevent any 
moisture entering the insulation and thus no damage 
is done. Many conduits where sewers are so high as 
to prevent drainage contain cables which are always 
in water but this condition is avoided wherever pos- 
sible. As a matter of fact, the presence of water is 
really an advantage, because the cables are able to 
dissipate heat more rapidly, hence can carry heavier 
load with less likelihood of breaking down. 

Tunnels are made as nearly water tight as prac- 
tical without going to too great an expense as, for 
instance, the use of some of the various waterproofing 
materials which are on the market but which would 
be quite expensive for use in tunnels. They are used 


Fig. 9.—Concreting Completed and Elevator Installed 
in Shaft. 


to advantage in basements and other places where the 
water pressure is not so great as in tunnels. 

The last tunnel, built at Harrison street in 1918, 
was different from any of the others as it was built 
diagonally across Harrison street, the east shaft being 
on the south side of the street and the west shaft on 
the north side. 

This was necessary in order to keep away from 
the city water tunnel on the north side and to utilize 
the tunnel manhole 15 by 18 ft. in size which had been 
built on the north side for the 30-duct conduit line 
built about a year before the tunnel was started. A 
curve was run in at each end and the tunneling was 
done from both shafts toward the center. The line 
checked within 1⁄2 in. when the headings met. 

During the last 20 years, the period during which 
these tunnels were constructed, there was not one 
fatal accident and only one or two of serious nature. 
On work of this kind, which is extremely hazardous, 
accidents are sure to happen. For instance, in one or 
two cases a box or bucket containing dynamite has 
fallen down one of the shafts and occasionally a 
plank or a tool fell down but fortunately no damage 
resulted. 

The tunnels are all very well built and entirely 
satisfactory for the pfirpose for which thev were con- 
structed and have much more than saved their cost 
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by the offset of additional conduit and cable which 
would have been necessary had they not been built. 
The unit costs paid in building Harrison street 
tunnel in 1918 are given below, but these costs may be 
greater at present, due to the variation in labor costs: 


Per day of & hours. 
Foreman 22865 > anata Bee oe aaeei es $8.00 
SPICED 25: Gol nad uk Galva ak hes 6.00 
a aT ar MAAE ETEN EER TEN ETIT 5.25 
Muckers. ae daaaai n avast a a ENEA 4.00 
OPINED «0 a Ea EEDA 4.00 
AET maer T r MESE PEE IEE ola aed es 3.00 
BOON M EEPE R E EENE SEEE 4.00 
PoCRSmMI | ind oan TA EEIN 6.00 
CATDCHIEE 26s c0ckhn ri arnai ia 7.00 
E A 3 2 boone EEEE SEE PODEN E 7.00 
WOME E PEE ou TEREE EE N T 7.00 
TIDEkEEDEE aonde rue aa snd 5.040) 


Supervision and design on this class of tunnel work 
cost 5% of the total, of which approximately 4% is 
for supervision. As a matter of fact, to be on the 
side of safety, 10% of the total cost is usually added 
to an estimate, for engineering and contingencies, to 


Fig. 10.—Concreting Completed, Galvanized Iron Angles Sup- 
porting Tile Conduit. 


cover any unusual expenses which cannot always be 
anticipated, 


ADVANTAGES OF TUNNELS. 


The expediency of building tunnels for river cross- 
ings can readily be seen by making a few comparisons. 

The old method of installing submarine cables and 
long since abandoned proved its own undoing. The 
frst cost is large when one considers that the mere 
installation of a submarine cable in the bed of the 
river costs about $500. Add to this the expense of 
repairs and further costs of reinstallation every time 
a dredging machine picks one up as well as the loss 
due to interrupted service and the advisability of 
building tunnels at certain intervals depending upon 
density of load becomes apparent. 

On the other hand, a question may arise as to how 
far apart it would pay to build tunnels. Take a sim- 
ple case where two tunnels are a mile or a mile and 
one-half apart, supposing it is decided to run a cable 
for one-half the distance one side of the river to the 
tunnel and back on the opposite side. A mile of cable 
and, sav, a four-duct conduit line would otal in cost, 
roughly, $10,000. Add two or more:cables and the 
cost of a tunnel is expended so that tunnels are with- 
out question a very economical form of investment for 
a central-station company in a city hke Chicago. 
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Effect of the War Upon Isolated 
Plant Costs 


Compilation of Isolated Plant Operating Costs for Different Years 
—Cornparison of Expenses for Central Station and Isolated Plant 


vancing in a manner unprecedented in the his- 

tory of central stations. This advance has been 
reflected in the price of practically every commodity 
and has been felt by every human being. 

The isolated plant owner has not been without the 
scope of its influence, not alone in the matter of costs, 
but as well in the question of quality of labor em- 
ployed and in material aand equipment purchased. 
There has also been introduced a number of questions 
which the owner heretofore did not appreciate ex- 
isted, but which he now knows are inherent in plant 
operation. These questions he must consider in the 
future in determining the relative merits of central- 
station supply and of isolated plant operation. They, 
however, suggest an entirely new line of thought in 
advertising and sales campaigns for this class of busi- 
ness which will be developed as we proceed. 

If we plot either actual prices or index numbers 
of prices preceding the declaration of war, August, 
1914, but excluding panics and depressions and their 
opposite. abnormal prosperity, we will find that the 
curve will show advances with marked regularity and 
following very closely the gradually increasing higher 
level of living. 

The prices of practically every commodity seem to 
be cyclical, passing through perrods of enhancing value 
onlv to recede, but in normal times seldom to the pre- 
vious minimum point. Prices in general pass through 
a cyclical period, but of a longer duration, having, 
however, all the characteristics of the individual com- 
modity cycle, except as to the time element. 

The fluctuations in prices are ever present and the 
power and ability to purchase when prices are low and 
sell when high very frequently distinguishes the suc- 
cessful from the unsuccessful business. Purchases 
and sales must in general anticipate the high and low 
points of these cycles. 

The business of producing current by isolated 
plant can to onlv a very small degree take advantage 
of cyclical purchases, utilization or sales. It must pur- 
chase labor, coal and other commodities as required 
by the constantly fluctuating demands, eliminating 
almost entirely the advantages accruing to other 
classes of business who are enabled to purchase and 
store in quantities when prices are low and whose 
unfilled orders represent the production of plant 
capacity for months in advance. 

Though it might be expected that current gener- 
ated by isolated plant follows the same general char- 
acteristics of production, the object of manufacture, 
the opportunity to purchase in quantitv the raw mate- 
rials of current generation 1s very limited as compared 
with the opportunity to purchase raw materials for 
production. , The time element of current generation 
raw material purchases is short as compared with the 
time element opportunity to purchase raw materials 
for production. 

In the term “current generation raw material” is 
included such items as boiler. engine and generator 
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equipment, labor and coal, in contrast with the term 
“production,” meaning the final product manufac- 
tured. 

Very slight expansion or contraction of the time 
element may permit of advantageous purchases. When, 
however, the demand for raw material takes a very 
rapid rise, coinciding with a period of restricted pro- 
duction, the consequent disadvantageous condition is 
materially amplified and precludes any opportunity to 
make advantageous purchases. The problem then is 
to purchase at any price. 

Such were the conditions prevailing during the last 
few years. Plant owners were further handicapped 
by the fact that plants which heretofore had a rea- 
sonable margin of capacity were required to carry 
overloads and to operate longer hours per day. Not 
only were plants inadequate from a capacity standpoint, 
but as well from the standpoint of regulation and its 
effect upon quantity and quality production. Plant 
labor, because of its knowledge of machinery, came 
under the influence of higher wages paid by munition 
plants, etc., increasing wages paid to this class of 
labor by substantial fgures. The continuous oper- 
ation of the power plant was necessarilv one of the 
essential factors in winning the war and it had to pay 
the price. 

Plant installations made to meet nermal conditions 
were allowed a reasonable margin of capacity varving 
with each plant. Abnormal demands in the load util- 
ized this margin capacity, necessitating the installation 
of additional equipment, if such could be procured. 
The space occupied by the original plant was believed 
to be adequate for the building needs and addition 
thereto very frequently encroached upon space then 
used for the more important purpose of producing 
goods upon which profits depended. 

Except in a few cases of careful design, the plant 
was almost invariably in a congested and out-of-the- 
wav place. When additions were necessary under cir- 
cumstances existing in the last few vears, space never 
intended for plant equipment was utilized at a consid- 
erablv greater expense than during normal times. 

Heretotore the turnover of plant labor had not 
been a serious matter, this labor appearing to be satis- 
fied with its employment, the quantity of work and 
responsibility involved and the wage paid, these con- 
ditions varying with each establishment. Plant em- 
ployes, because of age or partial physical disability, 
doubting its ability to cope with the intensive war con- 
ditions, continued in the same position at an advanced 
wage. The more phvysicallv fit took advantage of the 
better opportunities offered, although these oppor- 
tunities proved to be of a temporary nature. Past 
experience has demonstrated that this class of labor 
seldom suffers a reduction of wage. 

Whereas, the price of labor was governed princi- 
pally by the law of supply and demand, the price of 
coal was regulated bv the Government. The Fuel 
Administration fixed the price of coal atthe mines to 
which was added a 75-cent (ditterential allowed ‘only 
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the individual operator. The freight charge was fixed, 
varying with the location of the mine, the kind of coal 
handled and the carrying railroad. A war tax of 3% 
on the freight charge and the dealer’s margin of $2.50, 
Philadelphia territory, combined with the other items 
mentioned above, made up the price of anthracite coal 
per ton. 

The 75-cent differential was omitted in determin- 
ing the price of bituminous coal. The dealer's margin 
was not regulated. 

Recent figures seem to indicate that the dealer's 
margin of $2.50, while a reasonable charge for 1916 
and the earlier part of 1918, was too low for the 
months of January and February, 1919, the analysis 
showing the retail costs for these months to be 
$2.94, not including dealer's proht as compared with 
the $2.50, which included profits. 

An unsuccessful attempt was made to combine all 
grades of coal with the several charges outlined above 
to determine an average price per ton. The difficul- 
ties experienced in attempting to arrive at an average 
figure per ton were due to the fact that all grades of 
coal were purchased from company and individual 
operators, and carried over different roads. 

Some idea of the increase in coal prices per ton 
1918 over 1916 may be obtained from a study of 25 
cases as follows 

Coal cost per 2000 Ib. buckwheat* 


(2) 
1918 average ............. $65.79 $6.04) 
1916 average ............. 3.44) 3.47 
Increase ...............-- $2.89 $2.57 
Increase, % ...........00- 14 14 


*The foregoing prices are the averages of prices paid and 
‘not weighted average. 


For the purpose of obtaining some idea of the 
influence of rising prices on plant operating costs, a 
letter was issued to a number of member companies 
requesting operating cost data of plants for the years 
of 1916 and 1918, the estimated cost of heating, the 
competitive cost and the central-stati6én charge for 
similar service. 

Table No. t is a specimen of the form and sub- 
stance of the data received. 


TABLE 1. 
Year ending 

Operating Expenses. March 1,1916. March 25,1918. 
Coal menena a R $ 6262.93 $10800.00 
Labor erna creek Ste ae 4732.00 5420.00 
Oil, waste and supphies.......... 202.17 2:30.00 
Ash removal (free in 1916)..... 250.00 
Repairs and renewals........... 100. 500.00 
Water ierre Tis Urana eeN ES 3090.00) 300.00 

$11597.10 $17500.00* 
Heating ....oensussenssenureese 5106.00 6344.00T 


$ 6491.10 
9074.40 


$11156.00E 
OTL AG 


Competitive cost .......... meses 
Cost of central-station service... 


$ 3183.30 Sav. $ 1481.60 


s.. aas. oboe ooa ooo ’l o o’d oola‘ H‘ 


Increase, %: *50.9, 724.2, 171.9, 


DETAILS OF OPERATING EXPENSES. 


Kilowatt-hours. 
The kw-hr. based upon test equals............... 


239,150 
Same figure has been assumed for 1918. 


Coal. 
Total coal. 1916. .1761 tons No. 1 buckwheat, @ $3.58 average 
Total coal, 1918..1800 tons No. 1 buckwheat, @ $6.0 average 
Labor. a 
1916. 1918. 
Chief engineer .................0. $1309.00 $1500.00 
Assistant engineer ................ ORR) 1200.00 


ELECTRICAL REVIEW 


1025 
Assistant engineer .............65. 9:35.00 1040.00 
Fireman Goidicsan eed usceunedtewes 7380.00 840.00 
Helper easel oka won nlp tee es 728.0) 840.00 
$4732.00 $3420.00 

Heating Estimate. 
Coal. 540 tons 22... 0. cee ec ee $2106.00 $3240.00 
Water rirse iwc OA 250.90 23.00) 

Labor. 

One engineer ......... 00. cce eee eee 1300.00 1300.00 
One engineer ........... 000 eee eee 936.00) 936.00 
One freman at $17 (7 months).... 914.00 914.00 
Toral cence Aaa atans thew eos $5190.00 $6344.00 


The operating expenses in the case cited are given 
for vears ending March 1, 1916, and March 25, 1918, 
and show an increase of 50.9%. The heating estimate 
shows an increase of 24.2%, which has been deter- 
mined by applying the known 1916 and 1918 unit 
prices to the estimated quantities. The cost of cen- 
tral-station service is based on the metered kilowatt- 
hours for 1916 period and the prevailing rate for 1916 
and 1918 period. The details of the operating ex- 
penses are given for reference. The case typifies the 
method pursued in studying other cases. 

Of the cases reported, five have been selected be- 
cause of their completeness of detail and that they 
more nearly represent prevailing conditions. These 
cases have been carefully analyzed and the results 
tabulated in the following tables and shown in the 


several curves. 
TABLE 2. 
Kilowatt-hours. per cent increase operating, heating and com- 
petitive expenses, 


Annual Increase in %, 1918 over 1916. 
kw-hr. Operating. Heating. Competitive. 

A (1916) ........ 39 D 79.9 50.8 147.0 

A (1918) 2.2.0... 36,000 

e E NEEN E T 40.000 34.4 47.3 30.6 

OP ate E E EP E 42,00) 42.33 46.6 38.2 

Do aes e tis tee 100,000 59 38.2 122.4) 

Be weak chant r T SEE 239.150 0.9 242 71:0 


The absence of any regularity in the percentage 
operating expense is apparent. One might expect to 
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find the percentage increase to be somewhat uniform, 
the absence of which may be partiy due to the limited 
number of cases studied, but there is the evidence that 
there does exist a wide variance in the cost of pro- 
duction and that there is no definite relation between 
the kilowatt-hours’ output and the operating expense. 
Fach’ case must be determined upon its merits. 

There appears to be no explanation of why the 
heating percentage increase should not have corre- 
sponded to the increase in operating expenses. 

Competitive cost percentage increase would, of 
course, be higher as the heating percentage increase 
is lower. 

TABLE 3. 


Percentaze of labor and coal to total operating cost. 


Labor and 


Labor Coal coal combined 

1916 19128 116 191x% 1910 1918 

UN SEN ese 5, cect tere gts 4? 4 30.2 4X 4 ti}. O18 Gg? 0 
Bo gucesctker cea 44.9 ART 4X5) 42 Q34 97.9 
C a Gale 45 OTe) 45.9 74.9 92.4 92d 
DY Eran rS 26.4 23.5 rnd OL 82.0 86.3 
Be Jase ey 40.8 31.0 54.0 61.7 G48 92.7 


There has been no substantial change in the rela- 
tion of coal and labor combined to total operating 
expense. 

As coal was the item most effected by increased 
prices, labor showed a reduction in the percentage of 
the total 1918 over 1916. The average combined labor 
and coal for 1916 for the fve cases was 90.8%, where- 
as in 1918 it was 92.3%. We might expect, therefore, 
to find that on the average labor and coal will repre- 
sent approximately 92.3% of the total operating ex- 
pense. 

Table No. 3-A shows the coal and labor expenses 
and the increase in dollars and per cent 1918 over 1910. 


TABLE 3-A. 


Labor, 1916. 1978, Increase. Increase, % 
s ETERN $2444.00 3120.00 $676.00 204 
| ee ere 1664.00 20x000 416.00 25.0 
oe ee 1860H) 2132.00 272 (4) 14.6 
ATEA eee S744.) 5340.00 1596.00 42.0 
eo adah 4732.00 420.00 GURE OO 14.5 
$14444.00 $1 R092. (NK $3648.00 25.2 
Coal, 
A enisi LTT OG $6379.00 $3604.00 130.0 
B het c cat “TR mr (ac 2v0 00 WER IU 0.0 
aera ee ee 1833.00 3125.00 1292.00 704 
D eterea K 100.00 140-40.00 O40 TRT 
E are 6262.00 POROD OQ $538 00 12.4 
K207FTO 00 RUOHO $16274.00 78.3 
Combined .$35214.00 FAH 136,00 FS 1992200 TE, 
TABLE 4. 
Cost and rates in cents per kilowatt-hour. 
Central Gain or loss in 
Operating. Competitive. station, cents per kw-hr. 
A 1810 .. 8 m2 ae] Loss..... 0.61 
LTS a cet Dx R 11.6 n66 Gain. .... 5.94 
B o C0 Ot 7.19 Do Gam..... 1.69 
1918... 12.45 Gy ne Gsain..... 3.89 
Co TO ietona es 95 4.94 a5 Less... 0.56 
1905. 3.5 6) Do Gain..... 1.35 
D 1916... 14. RORI 475 Loss..... 1.667 
118 ee] H&L 474 Gain 2.005 
E 1916...... 4.83 271 404 Toss..... 1.32 
LOR. Tel 4.60 4.04 Gain. .... 0.62 


This table was compiled principally for the pur- 
pose of showing the gain or Joss in cents per kilowatt- 
hour if current had Deen purchased during the vears 
of 1916 and 1918 under the prevailing conditions. 

The competitive figure is the total operating ex- 
pense minus the estimated cost of heating. and jis 
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assumed to represent the rate the customer could 
attord to pay, the installation being of such a char- 
acter as would permit of connection to central-station 
service without change. 

The figures in the central-station column represent 
the prevailing rates of the companies in the respective 
held. The difference in the rates of case “A” ts due 
to kilowatt-hour difference. The rates of 1916 were 
in effect during 1918. 

Table No. 4 suggests Table No. 5, that is, what 
sum of money should the central station increase or 


decrease its rates to meet competition’ The indt- 
vidual cases are here analyzed. 
TABLE 5 
Dollars Percentage 
1916 1918 1916 1918 
P Sega E Bae ae $100,704 $2 138.81* 10.64 104.0° 
| set oa E 657 00% 1540.00% 29.6* 69.4* 
Ce ceaiadteres EE 231.204 571.00* 10.07 24.5% 
Le. panes ed at noise 1667 007 2095 ,00* 35.04 44 0* 
Fe eree see IRR ROY 1481.60* 32.9ł 15.3” 
$402] Ot ÇTR2?6.41]* 22.2t 3¢.3* 
1 Decrease; *increase. 
The values in Table No. 5 illustrate the desired 
point, namely, that the central station, to obtain all 


1916 business of the five cases at competitive rates, 
could have increased the rate for case “B” but would 
have to materially decrease rates to mect the cost of 
other cases, whereas, to obtain 1918 business, it could 
have made a very substantial increase in rate. Fig. 
is a plot of the data of the several tables. 

No reference has been made to the fixed charges, 
as rehable data is not available. Further study will 
probably show that although no items have been added 
to the list of fixed charges, the values will be higher 
in both old and in new plants for the following 
reasons : 

(1) The employment of inefheient and indifferent 
labor during the war period, with its consequent in- 
attention to repairs and maintenance, will shorten the 
useful life of the plant. 

(2) Plants were overloaded and operated under 
overloaded conditions for an extended period of time, 
thereby reducing the useful life. 

(3) The quality of oil and materials used was of 
a lower grade than that heretofore. The effect will 
be to shorten the life of the plant as well as to increase 
the cost of repairs and renewals. 

(4) Plants reconstructed, added to or new, will be 
subject to higher fixed charges due to the higher in- 
vestments and costs of 1918 as compared with 1916. 

(5) All plants were subjected to higher insurance 
charges, | 

If an investigation of the character outlined herein 
were instituted by any company and continued over a 
period of years, it would be able to determine the 
curve of costs and cost tendencies of isolated plants. 

Were we in possession of the data of a large num- 
her of cases, analyzed in accordance with the forego- 
ing method, we would find it feasible to classify iso- 
lated plant business into groups measured in terms 
of business-getting-possibilities. This grouping should 
take into consideration the time element, that 1s. the 
probable data when, due to the increasing isolated 
plant costs and the decreasing central station charges, 
the group is changed from a group of future pros- 
pects to a group of immediate business-getting-possi- 
bilities, regardless of the class of business to which 
each prospect may belong, the capacity of the plant 
or the form of contract applicable thereto.) (Nhereby, 
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EXPLANATION FOR DETERMINING 


To determine the advisability of subdividing all business 
into groups which might be known as “Rate Year Groups,’ 
the following theoretical plot, Fig. 2, has been prepared. 

The vears have been plotted against the rate per kilo- 
watt-hour. Four rates for central-station service have been 
assumed as constant for the vears 1916 to 1924, inclusive. 
namely, rate A at 6.2 cents, rate B at 4.5 cents, rate C at 
3.3 cents, and rate D at 1.8 cents. 

Lines “A-A” to “D-G”, inclusive, have been drawn show- 
ing arbitrarily assumed cost tendencies of isolated plants by 
vears. 

The year of 1918 has been assumed as the “A” year group, 
1919 as the “B” group, and so on. 

The point taken as a means of classifying the various 
cases into groups is the “critical cost point.” Thus any indi- 
vidual case crossing the central-station line during the year 
of 191% would be classed in the “A” group regardless of the 
capacity, etc. The “critical cost point” in relation to the 
“time element” determines the status of each case with refer- 
ence to its business getting possibility. 

The “A” groups, being all the cases reaching the critical 
cost line during 1918, should be further classified into groups 
according to the rate thev could earn. Thus, vear “A” groups 
crossing rate “A” would be classified as rate-year “A-A” 
groups, etc., etc. 


the selective method of obtaining isolated plant busi- 
ness would be carried to its logical conclusion. 

Had there been no war, it is probable that by this 
time considerable isolated plant business would have 
come within the scope of central-station operation. 
As a result of the war we have been placed in an 
advantageous position. 

Plant costs have materially advanced. whereas, 
central-station rates have been practically constant. 
The point of contact between these competitive ele- 
ments has been reached and passed and is now in 
favor of central station. This point of contact might 
well be termed the “critical cost point.” 

The success in developing isolated plant business 
will be governed by the extent to which all the forces 
in our possession are co-ordinated, including a more 
intimate knowledge of present costs and their relation 


to the past, with a possible insight into the future, 


the efficiency and enthusiasm of the sales force, the 
nature and the timeliness of advertising matter. It 
will also include the proper selection of business at or 
bevond the critical cost point. 

The continuous accumulation of adequate and reli- 
able cost data as a means of determining the critical 
cost point could be made of inestimable value to the 
sales force. 
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FRENCH RAILWAY OFFICIALS AND ENGI- 
NEERS INSPECT ELECTRIFIED LINES. 


Electrified Sections. of Chicago, Milwaukee 


& St. Paul 
Railroad Visited. 


H. B. Earling, general manager of the C. M. & 
St. Paul Railway Co., and R. Beeuwkes, electrical 
engineer in charge of the electrification work, recently 
conducted a party of French government and railway 
officials over the electrified line of that company in 
Montana and Washington. The purpose of the visit- 
ing party was to inspect the company’s equipment, 
to secure data on tractive power, speed, and the char- 
acter of construction work. Mr. Earling and Mr. 
Beeuwkes met the visitors en route west at Mobridge, 
S. D., and conducted them from there to Seattle. 

The information thus obtained by the French 
officials and engineers is for use in a report to their 
government on the advisability of the electrification 
of all railroad lines of France. 

The inspection party was composed of the follow- 
ing gentlemen: 

Prof. Mauduit, of Nancy university, and Major 
d’Anglards, of the ministry of transports, delegates 
of the ministry of public works and transports; M. 
Pomey and M. LeCorbeiller, telegraph engineers for 
the French government and delegates of the minister 
of telegraphs; M. Bachellery, assistant manager, and 
M. Ieboucher, assistant motive power superintendent 
of the Midi railway: M. Japiot, chief mechanical 
engineer, and M. Ferrand, electrical engineer of the 
Paris, Lyons and Mediterranean railroad; M. Sabou- 
ret, assistant manager, Paris-Orleans railroad: M. 
Palling, chief engineer, Paris-Orleans railroad: M. 
Parodi, chief electrical engineer, Paris-Orleans rail- 
road; M. Debray, chief electrical engineer, French 
State railways; M. Barillot, electrical engineer, 
French State railways. 


WATER POWER DEVELOPMENT IN NEW 
SOUTH WALES. 


In the State of New South Wales there is under 
consideration a scheme of hydroelectric development 
of the Nymboida river. It is estimated that the cost 
would be about $175.000, and would comprise in part 
alterations to tunnel inlet works on the river, the in- 
stallation of two 8oo-kw. generators, a transmission 
line of 23 miles, and a distribution system in the 
towns of Grafton and South Grafton. It 1s the pur- 
pose to furnish power to farmers along the way for 
small engines as well as to the towns of Grafton and 
South Grafton. 

When the great Burrenjack Dam, in connection 
with the Murrumbidgee irrigation scheme, was under 
construction the possibilities for hydroelectric develop- 
ment were also considered. Apart from the large 
volume of water drawn from the reservoir for irriga- 
tion purposes, a small continuous supply will be re- 
leased for domestic, stock, and riparian requirements. 
3y this release there will be always available from the 
reservoir the equivalent of 165 cu. ft. of water per 
second discharged under a head of too ft. This 1s 
equivalent to approximately 1400 kw. at the dam, 
or, converted into electricity and transmitted to a 
distance of 100 miles, 938 kw., or 8.217,000 kw-hr. per 
annum. The power thus generated could be utilized 
by about six or eight towns within a radius of 100 
miles of the dam. 
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Foundation Excavation of Power House Site, Showing Tunnel Openings for Renstocks: 


Structural Details of Plant Extension 
at Niagara Falls 


Plant Extension by Hydro-Electric Power Commission to Increase 
Capacity by 40,000-Hp.—Structural Features—Equipment Involved 


N 1918 the Hydro-Flectric Power Commission of 
I Ontario decided to enlarge the plant of the On- 

tario Power Co., which had been acquired by the 
Commission. The enlargement of this plant, wholly 
an emergency measure calculated to provide energy 
pending the completion of the larger Queens- 
ton-Chippewa development at Niagara Falls, Ont., 
consisted of the installation of a third conduit, parallel 
to the two existing conduits, and the construction of 
an addition to the old power ‘house. Completion of 
the work within 12 months after it was started in 
March, 1918, not only adds from 40,000 to 50,000 hp. 
to the plant, but also constitutes a neat record of 
attainment for the engineers entrusted with the work. 
Although the demand for energy created by the war 
emergency has ceased to exist, the demand created by 
the large number of new industries attracted by the 
power facilities offered by the Hydro-Electric Power 
Commission has already appropriated a large part of 
the additional output provided by the new unit. 


THE ORIGINAL PLANT. 


The original plant as existing before the recently 
installed addition consisted of a forebay, two conduits 
and their respective surge tanks, the necessary pen- 
stocks, power house, turbines and generators. No 
addition to the forebay to accommodate the new con- 
duit was necessary since the forebay and gatehouse 
were built to accommodate a third conduit. The ar- 
rangement of the forebay 1s such that an accumulation 
of ice above the entrance to the conduits is very im- 
probable. That the forebay accommodation is ade- 
quate is indicated by the fact that a blind thimble 2o ft. 
in diameter to provide for an extension was installed 
when the gatehouse was erected. 

The two original conduits, the diameters and 
lengths of whieh are, respectively, 18 and 6600 ft., are 
capable of delivering sufficient water to develop 162,- 
ooo hp. Conduit No. 1, the first one constructed, was 
built in 1903 of steel plate imbedded in concrete, 
whereas conduit No. 2 was built of reinforced con- 


crete placed on a continuous concrete saddle. The 
two conduits terminate in surge tanks of different 
kinds and deliver through penstocks directing the 
water down to the power house at the lower level 
below the falls. Conduits Nos. 1 and 2 deliver through 
six a eight penstocks respectively. Surge tank 
No. 1, a simple tank type with small capacity, pre- 
vents surge pressure during intervals of load rejection 
by means of an overflow into a spillway. Surge tank 
No. 2, however, the first of the Johnson differential 
type ever constructed, is capable of acting as a regu- 
lator for the plant as a whole, by reason of its size 
and differential action. It also is equipped with an 
overflow leading to a spillway. 

The mechanical equipment driven by the two old 
conduits consists of 14 turbines with a rated capacity 
of 189,600 b-hp. directly connected to generators with 
a rated capacity of 149,000 kv-a. 


THE New Conouit No. 3. 


Conduit No. 3, the one recently constructed, con- 
sists of a 13.5-ft. diameter wood-stave pipe 6700 ft. 
long, uniting the gatehouse and the surge tank and 
penstocks. Connection is made with the 20-ft. diameter 
thimble at the gatehouse by means of a reinforced 
concrete reducer 25 ft. long. The connection between 
the wood-stave pipe and the concrete reducer is made 
by means of another steel thimble 13.5 ft. in diameter 
and 6 ft. long. This thimble, which projects 2 ft. from 
the concrete reducer, extends 1% ft. into the wood- 
stave barrel. The union between the wood and thim- 
ble was sealed by tightening the bands around the 
staves. Connection with the surge tank and penstocks 
is made by means of a steel distributor, the diameter 
and length of which are 13.5 and 179.5 ft., respec- 
tively. The steel distributor is united to a section of 
reinforced concrete pipe leading to the surge tank. 
The concrete pipe is laid on a horizontal .curve, the 
end of which bends upward through 90° to form an 
elbow connection with the center of the bottom of the 
surge tank. 
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DETAILS OF CONDUIT. 


A section of the pipe 1000 ft. long adjacent to the 
forebay, and a section 825 ft. long adjacent to the 


Channeling and Drilling in Section of Ditch Passing Through 
Rock. 


steel distributor, are incased in concrete as a means 
of protecting the upper portion. The conduit is pro- 
tected from variable water pressure on the outside by 
means of two vitrified drains extending along the 
sides of the conduit from station 9 + 00 to the pen- 
stock. They discharge into the penstock drains which 
conduct the drainage water down through the power 
house to the lower level of the river. The first 300-ft. 
section of the drain is 6 in. in diameter, whereas the 
rest is 8 in. The two drains are interconnected at 
200-ft. intervals by 6-in. horizontal laterals laid under 
the conduit. | 

Saddles which are built of timber pieces bolted 
together support the conduit throughout its lower 
semi-circumference. They served also during the con- 
struction work as forms for the lower half of the 
conduit. These saddles were designed not only to 
support the finished conduit in its proper line and 
grade. but also to prevent diametral deformation 
caused by uneven settlement of backfill, or uneven 
hydrostatic pressure, when the pipe may not be run- 
ning full. Prevention of spreading of the upper ends 
of the saddles is obtained by cantilever action in the 
upper 3 ft. of the ribs of the saddles. The cantilever 
action is obtained by the stiffening effect of two 34-in. 
bands in each saddle, which enter the structure of the 
saddle about 3 ft. below the tops of the ribs, which 
pass around under the lower side of the conduit and 
which react against heavy cast-iron washers braced 
against diagonal offsets in the ribs of the saddles. 


DETAILS OF THE STEEL DISTRIBUTOR AND PENSTOCKS., 


The steel distributor, which extends between sta- 
tions 66-+77 and 68-++56.5, is connected to four steel 
penstocks by means of as many reducing tees riveted 
to the distributor. The tees are constructed of 4-in. 
plates riveted together in sections cut from beaver 
board patterns. In preparing the patterns, wood 
frames were built around the shop-assembled dis- 
tributors in such a manner that the framework resem- 
bled joists or ribs shaping the tees. The beaver board 
strips were tacked to these joints, were match-marked 
and were used as patterns from which to lay out the 
corresponding steel plates. The patterned plates later 
were sheared, punched and assembled and bolted to 
the distributors to insure their assembly in the field. 
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Conduit No. 3 is connected with the turbines 
through penstocks Nos. 15 and 16. These penstocks 
are built up of steel plates ¥g in. thick at the upper 
end and 13/16 in. at the bottom. The thickness of 
the plates is designed to accommodate the maximum 
static head that will occur, the dynamic head caused 
by closing the turbine gates in 3 sec. with 
relief valve closed, and the deterioration of the metal 
on account of wear and corrosion. The effective head 
resulting from the combined static and dynamic heads 
is 150 ft. at the upper end of the penstock and 320 ft. 
at the lower end. Unit stresses adopted in designing 
the penstocks to resist the static heads only, exclusive 
of metal provided to compensate for corrosion, were 
15,000 lb. per sq. in. for tension, 10,000 for shear 
and 20,000 for compression. The desirability of 
maintaining maximum joint efficiency necessitated a 
change in the type of longitudinal joints as the thick- 
ness of the shell changed. This efficiency was main- 
tained by adopting triple riveted lap construction in 
longitudinal seams in plates varying from 3/8 to 7/16 
in. and by adopting triple riveted butt construction 
in the seams in plates thicker than 7/16 in. Single 
riveted lap construction was adopted for the circum- 
ferential joints. 

The new penstocks, the lengths of which are 216.2 
ft., drop vertically through 48.3 ft. from the dis- 
tributor, then bend 45° and extend 99 ft. toward the 
power house, and then bend 45° more and extend 
horizontally into the power house. Each penstock 
tube, which is surrounded by lean concrete containing 
a 12-in. drain discharging into the corresponding 
draft tube, terminates in a reducer with two openings 
making 90° horizontal bends from the axis of the 
horizontal portion of the delivery end of the pen- 
stock. The flanges on the openings of a reducer are 
bolted to the metal casing of the turbine. The steel 
plates for the penstocks were assembled in place. Two 
1o-ft. and two 10.5-ft. valves responding to hydraulic 
control are set with their top ends approximately 
20 ft. below the center line of the distributor. 


THE DIFFERENTIAL TYPE, JOHNSON SurGE TANK 


The outer diameter and height of which are 60 and 
78 ft., respectively, is centered over the vertical 


Excavation for Conduit No. 3 and Method of Supporting Oid 
Steel Sheet Piling. 


13.5-ft. concrete pipe connecting the tank with the 
distributor. The steel bottom of the tank, which is 
constructed of ™%-in. flat plates, field riveted, rests on 
a carefully leveled 2-in. grout course spread over a 
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thin concrete footing poured on the solid rock. A 
circular steel riser 12 ft. in diameter by 69 high, ex- 
tends upward from the bottom of the tank, providing 
a 9-in. opening around the outer side of the riser for 
the lower ports. This ring is divided into 12 ports, 
the area of each of which is 2.4 sq. ft. Two ports over 
the short turn of the inlet pipe are to be sealed: since 
thev are not deemed necessary to the calculated func- 
tioning of the tank. Another horizontal group of 
ports 1s placed in the riser 34 ft. above the bottom of 
the tank. The steel bottom supports the riser by 
means of brackets to which bottom and riser are 
riveted. Circumferential angles riveted to the riser at 
regular intervals provide the necessary rigidity to 
resist unbalanced internal and external pressure 
caused by a head outside of the riser. 

The thickness of the shell of the tank varies grad- 
ually from 1 in. at the bottom to 44 in. at the top. 
Anchors with turnbuckles connect the steel roof 
trusses supporting the timber roof with the riser to 
prevent vibration during load changes. 


DETAILS OF Power Howse. 


Concrete and structural steel were selected for 
material from which to construct the power house. 
The substructure and rear wall are designed to act as 
gravity structures, whereas the front and north walls 
and the roof are designed to act as reinforced struc- 
tures. The steel work for the interior columns, roof 
trusses and crane were designed to act independently 
of the walls, so that it could serve in place of false- 
work for the erection of the machinery. A standard 
gage track, which enters the north wall at elevation 
308, is provided in the-new portion of the power 
house as an extension of this track through the old 
portion. It is laid along ən incline from the power 
house to a connection with the International Street 
Railway at the top of the bank near the International 
bridge. 

Some details of the new addition to the power 
house are different from similar details in the old 
structure. These details include the elevation of the 
axis of the turbines, the arrangement of the spillway 
and necessarily the design of the front wall. A weir 
was built below the draft tubes of units Nos. 1 to 14, 
the crest of which was placed at elevation 353, where- 
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Temporary Construction Trestle at Power House Site. 


as normal elevation ot Niagara river is 343. This 
difference of elevation results in an approximate loss 
of head of to ft. in the old units almost continuously. 
By lowering the weir below the draft tubes of units 
15 and 16, it was possible to set the new turbine units 
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and floor 1o ft. lower than the old units and floor. 
The elevations of the oid and new floor levels are 
368 and 358, respectively. 

Lowering the floor in the new portion of the power 
house necessitated considerable care in the design of 


Tunnel Under International Railway Tracks and Channeled 
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the two exposed walls. The section of the new por- 
tion of the front wall was fixed by the section of the 
old portion, although the new portion extends Io ft. 
lower than the old portion. The fact that the front 
wall is intended to act as a cantilever to resist a 40-ft. 
head caused by a 50-ft. rise of the water level in 
flood time necessitated the use of an unusual amount 
of reinforcing steel. The elevation of the window 
sill, which was raised after the flood of 1909 broke 
through the windows and flooded the power house, is 
fixed at 388. Raising the sills in the old portion of 
the wall required the strengthening of this portion, a 
fact which had to be considered in the design of the 
new extension. A _ semi-reinforced cantilever and 
gravity section was adopted for the end wall which is 
subjected to the same pressure caused by flood waters 
as the pressure to which the front wall is subjected. 
The opening in this wall required to accommodate the 
entrance of cars can, if necessary, be sealed by stop 
logs in time of high water. 

No special considerations were necessary in the 
design of the rear wall on account of the fact that the 
lower portion of it is set 20 ft. into solid rock. The 
wall was designed to act as a stepped gravity struc- 
ture, although some reinforcing steel was provided 
along the inner vertical face and about openings for 
drains and conduits as a means of compensating for 
the concrete eliminated. The wall extends from ele- 
vations 357 to 414.5. A 6-in. reinforced concrete slab 
roof, designed to support 150 Ib. per sq. ft. moving 
load, was adopted for the new portion of the power 
house to provide against accidents caused by rocks 
falling from the cliff, or by water flowing down the 
cliff and freezing on the roof. Drains from the roof 
which extend downward along the inner side of the 
front wall discharge into the outer end of the draft 
tube. Those which extend downward through the 
concrete in the rear wall discharge into the 2 by 5-ft. 
longitudinal drain, the elevation of the invert of which 
is 377.5, extends throughout the back wall, and dis- 
charges at its east end. The concrete for the power 
house is placed by the pneumatic process. 

A common sump served by centrifugal pumps is 
used to drain the interior of the nêw_ building. -This 
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sump is situated at the north end of a trough extend- 
ing across the building between the new turbine units 
into. which all minor floor drains discharge. Only one 
pump is required to keep the sump empty, although 
two are provided to insure proper drainage in case one 


Draft Tube and Tailrace Form in Place on Power House Site. 


of the pumps fails to function. Each pump is driven 
by a direct-connected 30-hp., 25-cycle, 220-volt motor, 
has a 10-in. suction, and delivers 1500 gal. per min. 


MECHANICAL EQUIPMENT. 


The turbines, which are double runner, central 
discharge units with spiral casings, operate at 187.5 
r.p.m. and deliver 20,000 hp. at 180-ft. head. They 
discharge into the circular end of the draft tube, the 
axis of which is vertical. The draft tube bends 
through a vertical curve of 90° and changes from a 
circular section to a rectangular section of such 
dimensions that the horizontal velocity of the dis- 
charged water is 4 ft. per sec. 

The generators are of 15,000 kv-a. capacity, 12,000 
volts, 3-phase, 25 cycles, turning at 187.5 r.p.m. These 
generators are cooled by fans located in the generator 
pits which draw air as desired from either the interior 
or the exterior of the power house. 


EXCAVATING. 


Means employed to excavate the trench depended 
upon the material and the situation of the trench. The 
rock was plastered where possible and was channeled 
where blasting was dangerous to the adjacent conduit. 
Blasting was used only where the distance between 
center lines of conduit No. 2 and proposed conduit 
No. 3 were separated more than 24 ft. Even where 
blasting was resorted to, it was done on the side of 
the trench away from conduit No. 2. Channeling was 
done on the entire near side of the trench and on the 
outside along the rock portions along which the center 
lines of conduits No. 2 and No. 3 were 24 ft. or less 
apart. The material was taken from the trench by 
locomotive cranes, derricks or shovels, depending on 
the material and other conditions. In earth cut, one 
side of the trench was allowed to slope but the other 
side was held vertical by the old steel sheet piling 
driven along the trench when conduit No. 2 was built. 
This piling had to be braced by sills stretched along 
the top and held by wire cables anchored in solid 
ground beside conduit No. 1. The excavated material 
was disposed of locally by dumping some of it in 
uneven places along the bank in front of Victoria 
Park and by using the rest for backfill. 

A tunnel crossing under the International Railway 
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tracks was adopted instead of an open cut on account 
of the ‘fact that the solid rock extends to the surface 
of the ground. The crown thickness under the tracks 
was between 4 and 5 ft. The fact that the tracks 
crossed diagonally was not particularly detrimental to 
making the tunnel. Channeling was necessary in all 
surface cuts near the surge tank on account of the 
presence of the old surge tanks and other installed 
equipment. The rock in the penstock tubes and in the 
excavation for the addition to the power house was 
blasted and removed by cars which were loaded by 
cranes and dump buckets. Careful scaling of loose 
stone on the cliff had to be done before work could be 
started with safety on the power house excavation. 

All permanent machinery and other parts of the 
new unit No. 3 were shipped in sections and were 
field-assembled on account of the large size of the 
parts. Even handling the sections of some of the 
equipment required the use of heavy derricks. The 
valves in the penstocks were handled by temporary 
derricks but the turbines and power house machinery 
was handled by means of the permanent crane erected 
as a part of the power house. 

The conduits cross at station 5 the Dufferin Island 
channel, a small stream which enters the Niagara 
river a few hundred feet downstream from the gate- 
house. This stream was dammed while work on the 
conduit was in progress. Seepage through the rock 
into that portion of the trench between the gatehouse 
and Dufferin Island, which was considerable, how- 
ever, was a source of trouble. The trench was drained 
satisfactorily by a low-lift centrifugal pump with 
18-in. suction operated by a 50-hp. motor. 


EXPERIMENTAL STUDIES. 


Experiments to determine the hydraulic character- 
istics of units Nos. 1 and 2 were performed before 
unit No. 3 was installed. These tests were made not 
only on the conduits, but on the penstocks. Consider- 
able information was obtained from these tests which 
was useful in the design of unit No. 3. Some of the 
information obtained is that the head of water over 
the top of the lower end of the conduit must be 8 ft.. 
to maintain a full barrel when the plant is in oper- 
ation, and that the order of desirability of material 
for lining the conduits, based on the coefficient of 


Castings for New Turbines. 


roughness, is concrete, wood and steel. The coefficient 
of roughness of concrete is only slightly larger than 
that of wood, but that of steel 1s considerably larger 
than that of concrete or wood. The maximum ‘total 
loss of head between gatehouse andy penstock is<32“ft., 
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the velocity in the conduit will be between 19.2 and 
20.5 ft. per sec., the quantity of water discharged will 
be between 2750 and 2930 cu. ft. per sec., and the cor- 
responding turbine horsepower developed will be be- 
tween 45,000 and 48,000. The controlling elevations 


New Condult No. 3, Old Concrete Conduit No. 2, and 8-in. 
Tile Drain. 


are: At the forebay, 554; at center of distributor over 
penstock, 507.25; at axis of turbine, 363.40, and at the 
mouth of the draft tube, 337.50. 


PERSONNEL. 


The construction of unit No. 3 was affected bv 
force account under the direction of the technical staff 
of the Hydro-Electric Power Commission of Ontario, 
of which Sir Adam Beck is chairman and F. A. Gaby 
is chief engineer. The technical staff responsible for 
the design and construction includes H. G. Acres, 
hydraulic engineer; T. H. Hogg, assistant hydraulic 
engineer; M. V. Sauer, designing hydraulic engineer ; 
E. T. Brandon, electrical engineer; A. H. Hull, assist- 
ant electrical engineer; A. V. Trimble, construction 
engineer; Walter Jackson, resident engineer; J. F. 
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Details of Saddies. View Shows Well the Comparative Size of 


Conduit No. 3. 


McGraw, general superintendent of construction; 


F. A. Burgar, field superintendent. 


The Metropolitan Edison Co. of Reading, Pa., 
reports that during the past vear it passed the 10.000 
mark in number of customers receiving service. Even 
under the many war restrictions placed upon business 
during 1918 the company made a net increase of 426 
customers during the vear. 
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TRANSITION PERIOD IN ELECTROCHEMI- 
CAL AND ELECTROMETALLURGICAL 
INDUSTRIES IN FRANCE. 


New Uses for Energy, Surplus Production and Market 
Control Features. 


War has given to certain products of the electro- 
chemical and electrometallurgical industries a develop- 
ment larger than required by the peace market. For 
instance the production of carbide during the last four 
years has increased by four. Yet previous to the war 
the market was fairly supplied. As it is not possible 
to expect a sufficient increase of peace demands to 
absorb all that could be produced by the war estab- 
lishments it will be necessary to reduce the production 
of carbide to the prewar figures (34.000 tons) to 
avoid a general fall in price which would cripple this 
industry. This will free a considerable amount of 
power and necessitate shutting down a large number 
of electric furnaces. 

The same thing is the case in the industry of the 
ferroalloys. This last industry will have to compete 
with the same industry in Norway where it utilizes 
considerable water power located at proximity of sea 
ports. The German market which absorbed before 
the war three-quarters of the French production of 
ferroalloys is closed. 

If the carbide and the ferro-alloys industries will 
have to go through a difficult period of readaptation 
it is to be feared that the gigantic installations for the 
production of nitric acid from cynamide that were 
erected to supply the need of the explosive industry 
will not be able to find a sufficient market in the fertil- 
izer industry. ; 

The aluminum irtdustry will adapt itself more 
rapidly to the new conditions of peace. Its use in the 
electrical and metallurgical industry are rather prom- 
ising. It is mainly a question of the relative costs of 
different materials. 

Electric steel will find after a short period of 
readjustment an increasing market and in both regions 
of the Alps and of the Loire this industry is assured 
of an increasing development. Already before the 
war the world production had increased from 94,802 
tons in 1910 to 160,000 tons in 1913. Since the war 
the world production has increased to much higher 
values. It is the aim that the French electric 
steel industry, the first to be initiated, will have a large 
share of this world expansion which will no doubt 
continiie after the resumption of the steel industry to 
a normal peace basis. 

The reconstruction period will little affect the 
aluminum and electric steel industry of France but 
will be trying to the carbide and ferro-alloys industries 
whereas the cyanamide industry will have to be alto- 
vether shifted to new purposes. The organization 
of the producers in syndicates for the regulation of 
production and the prevention of competition on the 
market will greatly ease the handicap inherent to the 
period of readaptation. These combines will have as 
their purpose the co-ordination of the production to 
the consumption, stabilization of the market and the 
maintenance of equitable prices. 

Of 300,000 hp. harnessed in the department of 
Savoie 100,000 hp. will be uncalled for if new local 
uses are not found for power. It is to be hoped that 
in the near future the railroads will_be electrified in 
the Alps and absorb economically a largeramount of 
France's water power. 
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Comparison of Mechanical Stokers 


Classification of Mechanical Stokers—Salient Features 
of the Different Stokers — Influence of the Stoker 
Upon Draft, Combustion Chamber, Etc. — Part 1 


By ROBERT JUNE 


Mechanical Engineer. 


over hand-firing, but where a stoker insta.lation 

is contemplated, there are many features to be 
considered. It is true that the stokers feed coal to the 
fire automatically, but if the coal has first to be fed 
to the stuker hopper by hand, the automatic advantage 
is lost. In a general way, it may be stated that a 
stoker installation is not advantageous, except possibly 
for diminishing smoke, unless the automatic feature 
is carried to the handling of the coal and ash, as 
where coal and ash-handling apparatus is not installed 
there is no saving of labor. In large plants, however, 
stokers used in conjunction with modern methods of 
coal storage, coal and ash handling, make possible a 
large labor saving. In small plants, the labor saving 
for stokers over hand-fired furnaces, is negligible, and 
the expense of installation is no less, proportionately, 
than in large plants. Stokers are, therefore, advisable 
in small plants only where the saving in fuel will be 
large, or where the smoke question 1s important. 

Interest on investment, repairs, depreciation and 
steam required for blast and stoker drive, must all 
be considered. The upkeep cost will, in general, be 
higher than for hand-fired furnaces. Stokers, how- 
ever, make possible the use of cheaper fuels, with as 
high or higher economy than is obtainable under oper- 
ating conditions in hand-fired furnaces, with a better 
grade of fuel. The better efficiency obtainable with 
a good stoker is due to more even and continuous fir- 
ing, as against the intermittent firing of the hand-fired 
furnaces; constant air supply, as against a variation 
in this supply, to meet varying furnace conditions in 
hand-fired furnaces; and doing away, to a large 
extent, with the necessitv of working the fires. 


G ive ER-FIRED furnaces have many advantages 


WHY STOKERS ARE EFFICIENT. 


Mechanical stokers, as a class, are more effective 
in preventing smoke than hand-hring, for the reason 


that their continuous action is productive of uniform | 


development of the volatile gases. Where stokers feed 
irregularly, the effect is identical with hand-firing, and 
it is necessary not only to employ an auxiliary mixing 
apparatus, but also to furnish at times an extra 
supply of air, in order to secure the complete combus- 
tion of the volatile gas evolved after a fresh charge 
of fuel is added. It follows that, for periods of light 
load, the stoker engine should be throttled down to 
the lowest possible speed, rather than be started and 
stopped intermittently. 

The high efficiency of mechanical stokers is due to: 

1. Uniformity of feed. 

2. Proper proportion of air and combustible. 

3. Absence of excessive air dilution, as when the 
fire doors are opened in connection with hand-firing. 

4. Self cleaning. 

There is a tendency in all stokers to cause a loss 
of some good fuel through siftings to the ash-pit, and 


suitable arrangements should be made to reclaim this. 

Just as with hand-firing, daily records are essential 
with anv type of stoker. If the most economical re- 
sults are to be obtained. Only by frequent observa- 
tion, is it possible to determine the proper adjustment 
of air supply. depth of fire. and rate of fuel. Don't 
leave the determination of these items to your fire- 
man's casual guess. The best engineer you can get— 
in or out of your plant—is the cheapest man to stand- 
ardize your firing practice. 

And once he has formulated standard practice, 
don't think that all is done and that you and he can 
vo away and forget your stokers. Ten chances to one, 
your boiler-room crew is constantly changing, and in 
these days, you have no guarantee that two succeeding 
shipments of coal will come from the same mine, or 
that they will be of similar characteristics. Call your 
engineer back to check up methods and results of fir- 
ing, every week or two at first. Later, his visits can 
be cut down to once a month, if conditions warrant, 
but even with a stable, intelligent and willing boiler- 
room crew, and uniform coal, the monthly inspection 
should be rigidly adhered to. Stokers are often con- 
demned by owners as inefhcient and inferior to hand- 
firing, because no particular attention has been paid 
to them beyond keeping them supplied with coal. 


SMOKE AND STOKERS. 


The stoker 1s not a cure-all for the smoke evil. 
It is a decided alleviative in many cases, and an actual 
specie in many others, but to say that the installation 
of stokers will eliminate smoke in any and all circum- 
stances, 1s to ignore evident facts. 

There are any number of plants burning a wide 
variety of fuels in ordinary hand-fired furnaces, in 
extension furnaces, and on automatic stokers, that are 
operating under service conditions practically without 
smoke. Experience has shown, however, that no 
plant will operate smokelessly under any and all con- 
ditions of service, nor is there any plant in which 
the degree of smokelessness does not depend upon 
the operating force. 

When fires must be brought up quickly, operatives 
in handling certain types of stokers will use their slice 
bars freely to break up the green portion of the fire. 
In fact, when a load is suddenly thrown on the station 
the steam pressure can often be maintained only in 
this way, and such use of the slice bar will cause 
smoke with the very best type of stoker. In a certain 
plant, using a highly volatile coal, and operating boil- 
ers equipped with ordinary hand-fired furnaces, exten- 
sion hand-fired furnaces and stokers, in which the 
boilers with the different tvpes of furnaces were on 
separate stacks, a difference in smoke from the differ- 
ent types of furnaces was apparent at light loads, but 
when a heavy load was thrown on the plant, all three 
stacks would smoke to the same extent,and (it! was 
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impossible to judge which type of furnace was on 
one or the other of the stacks. 

While it is absolutely true, and should at all times 
be remembered that the question of smokelessness 1s 
largely one of degree and dependent to a much greater 
extent than is ordinarily appreciated upon the handling 
of the fuel and the furnace by the operators, be these 
furnaces hand-fired or automatically-fired, it is a fact 
that the best results are obtained with a good stoker, 
properly operated. The reason for this is, that in 
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Fig. 1—B & W Chain-Grate Stoker. 


practically all stoker installations, there is, as coni- 
pared with hand-fhring, a much longer time for com- 
bustion, the volatile gases as they are distilled being 
acted upon by ignition arches or other arches, before 
thev strike the heating surfaces. In many instances, 
stokers are installed with an extension beyond the 
boiler front, which gives an added length of travel 
during which the gases are acted upon by the radiant 
heat from the ignition or supplementary arches, and 
here again the long travel gives time for the volatile 
gases to be properly consumed. 


STOKERS AND LABOR. 


In plants of 2000 hp. and over, the installation of 
mechanical stokers and coal conveyors: effects a con- 
siderable saving in labor. With smaller plants, inter- 
est on investment, depreciation and other items of 
expense, may make hand-firing more desirable. 
although it should be noted that there are stoker 
equipped plants of 300 hp. which are considered a 
good investment by their owners. 

A stoker of the self-cleaning, slow-running type, 
requires much less attention than a hand-fired furnace. 
With hand-firing, one fireman can effectively attend 
to the water, coal and ashes of about 200 hp. or handle 
coal for 500 hp., whereas, with good automatic 
stokers, equipped with overhead bunkers and down 
spouts, he can readily take care of 4000 hp. 

Types OF STOKERS. 

There are three principal types of stokers—chain 
grate, overfeed and underfeed. In addition, there are 
several special types, such as down-draft and sprinkler. 
A classification of the best known American makes 
follows: 


Chain Grate—Babcock & Wilcox, Green, Playford, 


McKinzie. Illinois. Laclede-Christy, Westinghouse, 
and Coxe. 

Overfeed-Step-Grates-Front-Feed—Ronevy, Wilk- 
inson and Acme. Step-Grates-Side-I‘eed: Murphy, 


Detroit and Model. 
Underfeed— jones, American, Taylor, Riley, West- 
inghouse and Type “E”. 
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Down-Draft—Hawley. 
Sprinkler—Swift, Vulcan, Galt. 


CHAIN GRATE STOKERS. 


The standard type of chain grate is one of the 
most popular forms of automatic stokers for burning 
small sizes of high ash and free-burning bituminous 
coals (30 to 40% volatile matter and 10 to 20% ash). 
It is also adapted to lignites and the very high ash 
coals of the West. With low-ash coals at high rate 
of combustion, the grate is apt to become overheated, 
and breakage, with attendant high maintenance may 
result. 

The standard chain grate embodies a moving end- 
less chain of grate bars, mounted on a frame with 
provision for the continuous and uniform feeding of 
coal into the furnace, the fuel and grate moving 
together. As usually installed, the fuel surface of 
the grate is horizontal, though in some designs, it is 
given a slight incline toward the bridge-wall. The 
operations of feeding the coal, carrying it through 
the progressive stages of combustion, removing the 
ashes and clinkers, and maintaining a clean grate and 
free air supply, are automatic. The driving mechan- 
ism consists of a gear train, actuated by ratchet and 
pawls, the arms carrying the latter being given a recip- 
rocating motion by an eccentric mounted on a line 
shaft. The latter may be driven by any type of 
engine or motor, and the speed of the grate regulated 
by varying the stroke of the arm carrving the pawls. 

The fuel is fed into a hopper placed at the 
front end of the furnace and the depth of the fuel 
regulated by a guillotine damper. The front part of 
the furnace is provided with a flat or slightly inclined 
arch, the function of which is obvious. The entire 
grate and driving mechanism is mounted on a perma- 
nent truck and may readily be removed from 
beneath the boiler. The thickness of the fire and the 
speed of the grate should be so regulated, that when 
the fuel has reached the end of the grate, it shall have 
been completely consumed, and incandescent ashes 
only will be discharged into the pit. 

In the earlier forms, chain grates had an objec- 
tionable feature, in that the admission of large 
amounts of excess air at the rear of the furnace 
through the grates was possible. This objection has 
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Fig. 2-—Coxe Chain-Grate Stoker, Showing. Arch, 
Cnamber, Ash Pit, Etc. 


Furnace 
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been largely overcome in recent models, by the use of 
some such device as the bridge-wall water-box and 
suitable dampers. A distinct advantage of chain 
grates over other types is that they can be withdrawn 
trom the furnace for inspection or repairs, without 
interfering in any way with the boiler setting. 

Chain-grate stokers in general produce less smoke 
than other overfeed or underfeed types, due to the 
fact that there are no cleaning periods necessary. 
Such periods occur with the latter types of stokers 
at intervals depending upon the character of the fuel 
used and the rate of combustion. With chain-grate 
stokers, the cleaning is continuous and automatic, and 
no periods occur when smoke will necessarily be 
produced. 

This class of stoker is particularly successful in 
burning low grades of coal, running high in ash and 
volatile matter, which can only be burned with diff- 
culty on the other types. | 


Fig. 3.—Two Views of Taylor Underfeed Stoker. 


' The standard type of chain grate is not adapted 
to coking coals, on account of the swelling action 
of the fuel under the ignition arch. The chain grate 
may be modified to burn this class of fuel by introduc- 
ing inclined coking plates immediately under the front 
of the distillation. This agitation prevents the coal 
from fusing together and by the time the fuel reaches 
the grate proper it no longer tends to cake. 


INDIVIDUAL CHAIN GRATE STOKERS. 


The general characteristics of chain-grate stokers 
have already been described. It may be of interest, 
however, to set down the individual characteristics 
of a representative number of chain grate stokers. 
It should be understood, of course, that the fact that 
a particular stoker is mentioned by name, does not 
mean that the use of that stoker is recommended in 
preference to some other which is not mentioned. 


Bascock & Wi1Lcox CHAIN-GRATE STOKER. 


Coals Best Adapted For—Bituminous high volatile. 

Draft—Natural or forced. 

Arch Construction—Parallel to grate, extending over 
two-thirds or more of grate surface. 

Constructural Features—Bridge-wall fitted with water- 
back to prevent grate bars from being burned.’ Construction 
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excludes air at side of stoker. Structural channels between 
upper and lower layers of chain at rear of grate, form a 
number of air baffles. Arrangement is such that a varying 
amount of air may be admitted to the rear of stoker to meet 
varying conditions of combustion. Any in-leakage of air at 
rear prevented by bridge-wall water-box, connected to circu- 
lation of boiler. 

Operational Features—With normal uniform load, the 
type of ignition arch and setting insure smokeless combustion, 
but careful manipulation is necessary with rapidly fluctuat- 
ing loads to prevent the formation of smoke. 


ILLINOIS CHAIN-GRATE STOKER. 


Coals Best Adapted For—lIllinois, Kansas. Iowa, Ohno, 
Arkansas and other Middle West coals, running 10 to 25 
er cent ash. 

ý Draft—Natural or forced. Draft should be about 6 
in. for high ash and .4 in. for low ash coals. At these 
drafts, the stoker will average 42 Ib. of coal per sq. ft. of 
grate surface. 

Arch Construction—Flat suspended. 

Constructural Features—Hand-operated dampers, built 
into place between upper and lower traveling links, permits 
cutting off active chain grate surface. Arrangement permits 
use of a “short fire” at light loads, without excessive air 
leakage. | 

Operational Features—Fuel bed depth 5 to 6 in. Rate 
of combustion varies proportionately to square foot of draft 


over fire. 
GREEN CHAIN-GRATE STOKER. 


Coals Best Adapted For—Type “K’” is built for long- 
flaming bituminous. Type “L” for coking bituminous coals. 

Draft—Type “K” uses natural draft. Type “L” either 
natural or forced. 

Arch Construction—Is ventilated flat suspended type. 

Constructional Features—Air in-leakage between chain 
and side walls prevented by adjustable flanges. In type “r 
an inclined moving apron is provided to coke the fuel before 
it passes out onto the chain. A stationary water-back at 
times is used on bridge-wall. 

Operational Features—Approximately 10 lb. of coal per 
sq. ft. of grate surface can be burned for each .l in. draft 
available over fire. .6 in. draft required to burn 50 Ib. per 
sq. ft. of grate surface per hour on type “K”. 


PLAYFORD CHAIN-GRATE STOKER. 


Coals Best Adapted For—Free burning bituminous. 

Draft—Natural. .15 to .2 in. over fire for normal loads. 
2 to .4 in. for loads up to 200%. 

Arch Construction—Ventilated air-cooled flat type. 

Constructional Feature—Air in-leakage in rear prevented 
by either fixed or movable water-back, or in some types of 
construction, by a special air-cooled movable back. Stress 
laid by manufacturers on movable feature, on ground that 


it permits holding fuel bed on the grate, until entirely 
consumed. 
| LACLEDE-CHRISTY CHAIN-GRATE STOKER. 
_ Coals Best Adapted For—Illinois, Middle Western 
bituminous; also Eastern long-flaming coals. 
Draft—Natural. 
Arch Construction—Flat suspended type. 
Constructional Feature—Air in-leakage at front and 


sides prevented by fuel gate being set against ignition arch 
and side frame construction, using ledge tile composed of 
special abrasive refractory. Leakage at rear, prevented by 
bafes between upper and lower chain. Bridge-wall over- 
hangs grate. 

Operational Features—Best fuel-bed depth 5 to 6 in. 
Overloads up to 250% not uncommon, but require high draft. 


WESTINGHOUSE CHAIN-GRATE STOKER. 


Coals Best Adapted For—Long-flaming bituminous. 

Draft—Natural. Minimum .15 in.; maximum .6 in. 

Arch Construction—Flat suspended. 

Constructional Feature—Air in-leakage in front and rear, 
prevented by arrangement of frames and baffles. 

Operational Feature—Combustion rates up to 50 Ib. of 
coal per sq. ft. of grate surface can be obtained. 


Coxe TRAVELING GRATE. 


Coals Best Adapted For—Anthracite and anthracite-rice. 
Draft—Forced only. 
Arch Construction—Upward inclination toward rear. 
_ Operational Feature—175 to 200% load can be carried 
with 3-in. pressure in the ash-pit. 
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Editorial Comment 
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Notice to Subscribers. 


As a part of the War Revenue Bill, Congress 
enacted the Zone Postal Law. Obviously this 
discriminates against the periodical subscriber 
who is unfortunate enough to live a long dis- 
tance from the city where his magazine is pub- 
lished. 

The first increase in Zone Rates for the past 
year has been borne by the publisher. 

In putting the second rates into effect, the 
Publishers of Electrical Review will, starting 
July 1, add to the subscription price the exact 
amount of increase in postage, figured by zones. 


Electric Fan Service 


OT weather has by this time made its appear- 
H ance in practically all parts of the country and 
this means, of course, that the electric fan sea- 
son is in full swing. On past occasions we have re- 
peatedly pointed out that while this is and will remain 
the fan season in the sense of being the period of 


grcatest sale and use, it is also the period of greatest. 


opportunity in educating the public how to get the 
most effective use out of the fan and that the fan is 
capable of utilization for many other purposes and 
should be kept available for these after the hot spell 
has passed. In other words, the dealer, jobber, manu- 
facturer and central station can each help in rendering 
this greater fan service. Intelligent action along this 
line means appreciation by the public which results in 
more fans sold, more fans used in the summer and 
more fans used throughout the year. 


Chicago’s Co-operative Sales Campaign 
HICAGO'’S electrical industries seem to have 
C grasped the co-operation idea at last and with 
the true “I Will? spirit are rapidly forging 
ahead of many localities that boast of having adopted 
this spirit long ago. This is evidenced by the appli- 
ance sale campaign which was started in that city 
during the past week and for which every branch of 
the electrical industry is in some measure responsible. 
Although this is not the largest or most compre- 
hensive campaign ever attempted by the combined 
efforts of the industry, nor the first to feature a part- 
payment plan it is the largest to our knowledge that 
has ever been attempted through the co-operation of 
the manufacturers, jobbers, central-station company 
and the local dealers, without outside influence, which 
also includes this installment feature as part of the 


campaign. For this reason the companies and associ: 
ations and their officials who developed the idea should 
be commended for their work in this respect and the 
spirit which prompted them, and it 1s to be hoped that 
the plan will enjoy the success which it deserves. 


Tunnels for Electric Cables 


UNNELS for electric cables may be built for 
To one of several reasons. One reason may be 

that subterranean congestion necessitates this 
form of routing cables. Another reason may be that 
the large number of cables makes the tunnel more 
convenient than lines of ducts. A third reason is 
where the tunnel is less expensive than any other 
method. 

Chicago is divided up by a river that winds 
through it. Cables crossing this river could be placed 
underground or could be laid in the bed of the river. 
The other alternative would be to encompass the river 
which would necessitate making long detours. Else- 
where in this issue Mr. Springer points out why the 
construction of tunnels is superior to the cable laid 
in the river bed; and he shows the economy in invest- 
ment of the direct tunnel over the duct lines that must 
make a long detour. The manner in which the Com- 
monwealth Edison Co.'s tunnels were constructed 1s 
also described in an interesting manner, some of the 
difficulties experienced and the manner of overcoming 
them being reviewed. 


Need for Sober Thought 


OBRIETY in thought is now as necessary to be 
S cultivated as sobriety in the partaking of liquid 

refreshment. Within ten days the law will at- 
tempt to enforce the latter, but no law can readily en- 
force sober and sane thought and speech. The mo- 
mentous questions of permanent international peace, 
a league of nations, feeding of famished nations, re- 
construction of war-devastated districts, readjustment 
of international and domestic trade to peace condi- 
tions, settlement of the social and economic unrest, 
and other important topics of the dav cannot be taken 
care of properly and in an enduring manner unless 
we all make up our minds to seek the actual facts be- 
fore formulating a solution. The appeal to the emo- 
tions or prejudices is usually accompanied by distor- 
tion of the truth, if not an entire absence of truth. 
It leads to snap judgment and is characteristic of the 
professional agitator. 

We have no fear of the truth and honest appeals 
to the intelligence of the public. In the light of all 
the facts we also have no sympathy with the pessimists 
who see nothing. but, business jand (general social ruin 
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if not the end of the world ahead. Let the sober- 
thinking individuals assert themselves and we shall 


have a more progressive electrical industry, better busi- 


ness conditions, more widespread prosperity, much 
less poverty and suffering and in general a more 
wholesome world to live in. 


Isolated Plant Costs 


SOLATED plant costs as affected by the war are 
I a matter of paramount importance to the many 

thousands of isolated power plant managers and 
engineers throughout the country: because, while the 
war is won, the effect of the war upon the price of 
commodities remains. Likewise the cost of operating 
isolated power plants is of vital concern to the central 
stations, because the problems of the one are the prob- 
lems of the other to a very great extent. And then 
circumstances not favorable to the isolated plant may 
favor the central station replacing it; and the possi- 
bility of being able to furnish such service depends 
not upon the actual cost but upon the saving in 
many ways. 

The article on “The Effect of the War Upon Iso- 
lated Plant Costs” appearing elsewhere in this issue 
is worthy of careful study by all concerned with the 
operation of the isolated plant or in replacing the 
isolated plant by central-station service. This article 
contains a large amount of valuable data obtainable 
only after considerable work on the part of the com- 
pilers. And then, interpreting the results is itself a 
tedious task. The investigation reviewed in the above 
article was made by the Isolated Plant Committee of 
the National Electric Light Association at the sugges- 
tion of the chairman of the Commercial Section, Mr. 
C. J. Russell, manager sales department, Philadelphia 
Electric Co. 

The eastern states suffered more acutely from coal 
shortage and from intensive industrial activity than 
did the middle western states and the problem of 
taking over isolated plants became a very real one. 
To what extent the isolated plants can continue to be 
won over to central-station service, entirely or for 
certain seasons or periods of the day, depends upon 
the relative costs of the two classes of service. The 
power engineer and the utility management fortified 
with data as to the cost of operating the isolated plant, 
and armed with a knowledge of the cost of utility 
supply, is well prepared to win over the isolated plant 
to central-station lines. The article referred to’ may 
not apply in detail other than around Philadelphia. 
On the other hand, the reasoning is sound and the 
manner of determining operating costs can be fol- 
lowed in similar surveys made elsewhere. 

The management of isolated plants may well study 
this article on “The Effect of the War Upon Iso- 
lated Plant Costs.” All plants have not been affected 
alike by the war or by conditions as they exist since 
the war. But all have felt, and are still feeling, the 
high costs of fuels and of labor. Prices have not 
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avalanched downward, except in exceptional and rare 
instances. In fact there is every indication that the 
price of coal will continue to remain high; cheap coal 
may never come again. The purchase of central-sta- 
tion service brings with it a number of intangible 
things that, while difficult if not impossible to capi- 
talize, are none the less real; and these should be 
thrown in for “good measure” when estimating the 
relative costs of service for the utility and the isolated 
plant. 


Let the Public Know Utility Facts 


E HAVE repeatedly called attention to the fact 
W that public utility service is of deep concern 
to the public and that therefore all important 
facts bearing on it should be known to the public. It 
is generally conceded by those who have studied the 
public relations of the utility companies that these 
would be much more congenial if the public had at 
least a reasonably fair understanding of utility prob- 
lems. Probably at no time have these problems been 
more serious, this being due principally to the diff- 
culty of making the income equal the heavy expendi- 
tures due to greatly increased costs of labor, fuel and 
other necessities. The public must be made aware of 
these facts, because if they were understood the prob- 
lems involved would quickly disappear since the public 
in general is fair-minded and eager to give justice to 
all concerned. a 

The policy of publicity has been heartily com- 
mended by Mr. R. H. Ballard, president-elect of the 
National Electric Light Association. As stated in our 
interview with him in the last issue, he believes that 
the rendering of high-grade service is the first essen- 
tial. If such service is supplied, the public is put into 
a more favorable frame of mind toward receiving the 
candid facts on the cost of such service and other 
necessary conditions involved. It will not be content 
with inferior service and in order to secure the service’ 
it desires it will readily see that a fair charge is made 
so that the income is sufficient. 

Other prominent utility operators of extended and 
varied experience who see the wisdom of utility pub- 
licity are Messrs. Samuel Insull, Henry L. Doherty 
and H. M. Byllesby. Each of these well-known cen- 
tral-station men has felt that fair treatment from the 
public cannot be expected if the latter is kept in ignor- 
ance of the true facts, especially when rate questions 
are up for reconsideration, as is generally the case 
just now in many communities. 

In Illinois this problem has become so acute that 
the Illinois Committee on Public Utility Information 
was formed, as noted in recent issues, to serve as a 
publicity bureau. At a meeting last week its work 
was endorsed as being specially urgent because the 
utilities of the state will need some $450,000,000 
of new capital within the next five years for extensions 
and betterments. Every effort should therefore be 
turned to presenting the actual facts about-utility serv- 
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ice. Let the public know the facts so that its policy 
will be based on intelligence and not on prejudices 
inspired by notoriety-seeking politicians or social-revo- 
lutionary radicals. 


Enclosing of Exposed Live Contacts 


OME of the changes in the new Chicago Electri- 
S cal Code which are published elsewhere in the 

issue may at first appear to be radical or even 
arbitrary. This is especially true of that change which 
requires the enclosing of all exposed live and arcing 
contacts for these have been permitted without pro- 
tection for so long that their installation in this man- 
ner is seldom questioned. However, that does not 
lessen their danger as a fire or life hazard and the 
adopting of this rule simply marks another step by 
the code authorities toward safer and better electrical 
work and apparatus and should be accepted as such 
by the industry. 

The striking changes referred to above will apply 
to new installations and those of manifest hazard 
after the first of next year. They have been incor- 
porated in the Chicago Code because numerous in- 
vestigations of electrical accidents and of fires alleged 
to be due to electrical causes led to the certain con- 
clusion that serious hazards result from exposed live 
contacts of motors, switches and other apparatus and 
appliances. The municipal. electrical authorities are 
legally obligated to make such investigations of elec- 
trical accidents and fires and are under moral obliga- 
tion to point out, if not insist on, a remedy. The 
new rule is the solution they recommend. 

It is interesting to observe that the same remedy 
is being proposed by safety authorities as well as by 
fire and accident hazard experts in general. For in- 
stance, decided progress has been made in the exten- 
sion of the rule requiring enclosed safety switches in 
mills, factories and other industrial plants, it having 
‘been found that numerous accidents resulted to ma- 
chine operators uninformed on electrical matters who 
had occasion to start and stop motors by means of 
ordinary open knife switches. The result has been 
enactment of the enclosed switch rule in several states 
and many cities, to which Chicago 1s now added. This 
rule has stimulated the development of properly con- 
structed safety switches and has been the means of 
reducing accidents from switches very materially. 

In adopting the rules prohibiting exposed live con- 
tacts and conducting parts far in advance of their in- 
corporation in the National Electrical Code, the Chi- 
cago Bureau of Electrical Inspection is carrying out 
its practice of following the National Code in general 
but leading it where additional safeguards against 
fire and life hazards are necessitated by the condi- 
tions existing in a very large city. Thus Chicago was 
one of the first cities, if not actually the first, that 
insisted on all metal conduit and raceway construc- 
tion and prohibited the use of knob and tube wiring 
and use of wood molding. 
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The tendency of the times 1s undoubtedly toward 
making electrical circuits and apparatus entirely safe 
and foolproof. This makes really for still more ex- 
tended use thereof. The rules to bring this about can 
be introduced from time to time without hurting the 
industry—actually they should benefit it. 


Increasing the Use of Automatic 


= Substations 


UTOMATIC substations find their greatest 
A justification where the load is comparatively 
light, hence attendants are not justified for su- 
pervision, and where the load goes on and goes off in 
such a way that it can be taken care of without attend- 
ants. One class of the automatic substation that has 
made quite rapid headway—although not the headway 
that one might reasonably have expected—is that of 
the railway substation located along the interurban 
trolley line. Here the trafic requires that machines 
be located at certain distances along the line and that 
they be operated only while trains are in proximity. 
For such service the automatic substation is ideal. be- 
ing economical of labor and energy. It is understood 
that there are 37 of these automatic substations in 
service, in capacities ranging from 300 to I000 kw. 
Another class of automatic substation that one 
might expect to grow in numbers is that such as one 
finds located in the basements of hotels, department 
stores and office buildings obtaining their light and 
power from direct-current networks. The electrical 
apparatus in these buildings may operate continuously 
or only during the peak load locally and it is for this 
latter service that the automatic proves so useful. 
The semi-automatic substation is a type of sub- 
station that finds application where an entirely auto- 
matic substation is not applicable, either because of 
the initial financial outlay involved or because of the 
characteristics of the load served. One instance where 
the semi-automatic substation is deserving of careful 
consideration is in those instances where the automatic 
substation would only be permissible for a year or so 
because of rapidly increasing load. Here the initial 
cost of the automatic substation may be largely saved 
by employing the semi-automatic substation, thereby 
obtaining a saving of labor at the commencement 
without having to charge off the heavier investment ot 
the entirely automatic substation as the load grew. 
The question of the automatic and the semi- 
automatic substation is one of ultimate cost. The 
higher cost of automatic equipment must be balanced 
against the cost of attendance. And there is the mat- 
ter of reliability to be taken into consideration also 
for a few applications, although experience so far 
shows that the automatic substation is entirely reliable. 
In cases where changing conditions hardly warrant 
the installation of automatic apparatus, the semi- 
automatic substation with its starting and stopping. 
reclosing features, etc., is deserving of»>consideration. 
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APTANA N i a USL EM UU LUST 


New Officers of I. E. S.—Plans for Chicago Electrical Show . 
Progress Favorably—Meetings of Electrical Manufacturers 


IMPORTANT MEETINGS HELD BY ELEC- 
TRICAL MANUFACTURERS. 


Two General Meetings Held by Associated Manufacturers 
of Electrical Supplies—Twenty-five of Its Sections 
Also Hold Meetings at New London. 


One of the most important gatherings of the Asso- 
ciated Manufacturers of Electrical Supplies was at- 
tended by over 200 of its members on Monday to 
Wednesday, June 16-18, of this week. The headquar- 
ters of the association were at the Hotel Griswold, 
Eastern Point, New London, Conn. Two general ses- 
sions were held on Monday and Tuesday evenings, 
each presided over by President A. W. Berresford, 
with Charles E. Dustin general secretary. The first of 
these sessions was devoted to a general discussion of 
the need of tariff revision, this being led by William 
Burmesa, who explained the needs of electrical manu- 
facturers in this regard. The report of the Inter- 
national Trade Committee covered the subject in a 
comprehensive manner. Prompt action was decided 
upon through the Industrial Conference Committee. 
At the general session on Tuesday evening, C. E. 
Eveleth, of the General Electric Co., presented a very 
interesting address on the submarine detector and the 
part it plaved in the fight on the German U-boats. 
This device was described in ELECTRICAL REVIEW, 
March 29, 1919. This session was very. largely 
attended. 

The numerous sections of the organization held 
sessions throughout the three days at which were dis- 
cussed the problems affecting their respective special 
interests. Nearly all the sections re-elected their for- 
mer officers. The Fuse Section held one of the most 
important meetings. It discussed and adopted a 
standard for the renewable type of cartridge fuses 
under which manufacturers may operate with the ap- 
proval of Underwriters’ Laboratories. This section 
elected R. C. Buell, chairman: C. A. Bates, secretary, 
and F. V. Burton, treasurer. The Molded and Formed 
Insulation Section elected Joseph Rockhill, chairman ; 
A. D. Appleton, secretary, and B. H. Howell, 
treasurer. 

The Board of Governors of the association held 
one meeting devoted chiefly to confirmation of routine 
matters. It adjourned to meet in September. Through- 
out the three-day meeting of the organization there 
was shown a fine, earnest determination to work out 
the problems of the industry and face the future with 
a spirit of optimism. 


ANNUAL MEETING OF NATIONAL ELEC- 
TRICAL CREDIT ASSOCIATION. 


Delegates from the Five Local Associations Discuss Their 
Problems at Cincinnati National Meeting. 


As briefly noted in our last issue, the 20th annua? 
meeting of the National Electrical Credit Association 


was held at Cincinnati, June 13 and 14. The meeting 
was opened by President Charles C. Hillis, San Fran- 
cisco, by welcoming the delegates who came mostly 
from the eastern, southern and central states. A briet 
report was presented by each of the members on the 
National Board of Managers representing the Elec- 
trical Credit Associations of Boston, New York, Phila- 
delphia, Chicago and San Francisco. the activities of 
which cover the entire country. 

The general secretary’s summary showed a total 
membership of 577 of the representative electrical 
manufacturers and jobbers. There had been a slight 
falling off in membership as compared with the previ- 
ous year, due to consolidations largely of concerns and 
changes in business of members owing to war con- 
ditions. 

The total number of names of slow or otherwise 
unsatisfactory customers reported to the five associa- 
tions was 167,758. Both in number and in amount 
involved there was a decrease on an average of 30% 
as compared with the preceding year, and of more 
than 50% as compared with the totals of 1915. These 
figures and percentages reflect the general satisfactory 
condition of outstanding accounts and bills receivable 
due the electrical manufacturers and jobbers. It was 
conceded that the activities of the five local associations 
composirig the national body, had served in such timely 
fashion for the members generally as to guide them 
against extending credit to irresponsible or unsatis- 
factory customers and thus save them from prevent- 
able losses. The showing, therefore, was regarded 
as a splendid evidence of the effectiveness of the 
service of the association. 

To accomplish these results, however, cost more 
money than was heretofore expended, due to advances 
in price of printing the national monthly bulletin, The 
Viewpoint, the monthly journal of service informa- 
tion, and in supplies and sundry expenses. In recog- 
nition of which, the National Board voted to increase 
the per capita dues levied by the National Association 
upon the five local associations, effective November 1, 
1919, to insure a safe margin in the financial budget 
upon which to conduct the service. 

It was provided further that the names of munici- 
palities defaulting in the payment of their indebted- 
ness, warrants, etc., to members, should appear in 
a special department of the national monthly bulletin 
for the credit guidance and protection of the member- 
ship at large. 

The most important single report presented was 
that by George J. Murphy, Pettingell-Andrews Co.. 
Boston, chairman of the Committee on Standard 
Accounting System for Contractors and Dealers in 
the electrical industry. The work of Mr. Murphy 
and his committee received the unanimous and hearty 
endorsement of all members present and it was urged 
that each should study the 12-page pamphlet issued 
by the National Association of Contractors and Deal- 
ers embodying the work of the committee, and that 
the system be adopted bv ¢!e -ontractor,and dealer 
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customers of the manufacturers and jobbers compos- 
ing the National Electrical Credit Association. 

The addresses of the convention were admirable. 
Particularly notable was the address of W. C. 
Culkins, director of street railways, of Cincinnati, who 
took as his subject “Public Utilities” and showed the 
absolute necessity for a better understanding of the 
problems of public utilities by the citizens at large 
and enlightened and unprejudiced treatment of the 
utilities by the several state commissions. The ad- 
dress of R. A. Tingle, president of the Cincinnati 
Rotary Club, on Americanization was listened to with 
marked approval. For clarity of expression on a 
now somewhat hackneyed subject, the palm was ac- 
corded to Charles W. Dupuis, Citizens National Bank 
of Cincinnati, on trade acceptance experiences. 

Among the subjects of general interest treated by 
the members attending was the address of T. K. 
Quinn, National Lamp Works, Cleveland, on con- 
signment credits and lamp agents. The value of the 
National monthly bulletin and the systematic use of 
forms was discussed by William R. Conklin, Waclark 
Wire Co., of Elizabeth, N. J. V. G. Fullman, Steet 
City Electric Co., Pittsburgh, spoke informally on 
credit interchange luncheon clubs. The other subjects 
presented in our notice of the meeting published last 
week were ably handled by the speakers assigned. 
The impressions gleaned from the 24th annual con- 
vention of the National Association of Credit Men 
the same week at Detroit, and presented by E. W. 
Shepard, general credit manager Western Electric 
Co., New York, constituted a splendid summary of 
the helpful points brought out at the Detroit Meeting. 

Among the social features of the meeting was a 
delightful afternoon and evening spent at the Fort 
Mitchell Country Club in Kentucky, in which golf 
and tennis were indulged in by visiting members., 
topped with a delightful dinner, good speeches, and 
much lusty singing splendidly led by Will R. Reeves, 
of Cincinnati. The wives and lady members had 
meantime enjoyed automobile rides to points of inter- 
est in Cincinnati and environs. 

The election of officers resulted as follows: 

President—Benjamin P. George. Deardslee Chan- 
delier Manufacturing Co., Chicago. 

Vice-president—George J. Murphy, 


Pettingell- 
Andrews Co., Boston. 


General secretary-treasurer—Frederic P. Vose, 
Chicago. 

Assistant secretary-treasurer—Walter S. Vose, 
Chicago. 


PLANS FOR CHICAGO ELECTRICAL SHOW 
PROGRESSING FAVORABLY. 


Representative Manufacturers to Exhibit New Electrical 
Developments at the Chicago Show This Fall— 
Novel Lighting Effects. 


As announced in our issue of May 3, 1919, the 
first electrical show which Chicago has seen for eight 
years will be held this fall at the Coliseum, Oct. 11 
to 25, inclusive, and according to plans being formu- 
lated by Manager E. W. Lloyd, will be one of the 
largest trade shows of the kind ever held. 

There have been so many and such diversified 
developments in the electrical field during the past 
few years that this show will offer to the visitor an 
unusual opportunity to view them all under one roof. 

For instance, the National Lamp Works will show 
for the first time a new type of electric lamp and other 
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important lamp developments, with all of which elec- 
tric light users should familiarize themselves. 

The housewife will see in operation compact, con- 
venient electric ovens which attach to any lighting 
socket and which are not equalled for baking biscuits, 
cake, etc. Electric grills will be displayed upon which 
an entire meal may be cooked. Small motors which 
do all kinds of housework—sewing, polishing, clean- 
ing, turning ice-cream freezers, etc.—will be demon- 
strated. 

Contracts for considerable of the space have been 
made with exhibitors in almost every branch of the 
electrical industry, including manufacturers, jobbers, 
retailers, contractors and central-station companies. 
Electric welding, electric refrigeration, new type elec- 
tric ranges, daylight lighting effects, ironing machines, 
electric signs, electric ventilating apparatus, industrial 
heating, electric trucks and passenger vehicles will 
all have a graphic practical showing. 

An elaborate system of lighting will be installed 
in the Coliseum for this after-the-war electrical expo- 
sition, emphasizing the effect of modern artificial 
illumination for beautifying interior decorations. 

The Electrical Trades Exposition Co., composed 
of men prominent in the electrical industry of Chi- 
cago, put on all of the previous Chicago electrical 
shows and claims that this 1919 exposition will far 
outdo the others in every way. The office of its man- 
ager, E. W. Lloyd, is at 72 West Adams street, 
Chicago. 


PUBLICITY CAMPAIGN OF ILLINOIS 
UTILITY COMPANIES. 


Combine in Co-ordinated Effort to Place Before the 
Public Their Most Urgent Problems. 


Public utility managers and operators of Illinois 
held a meeting in Springfield, Ill., on June 13 and 
laid plans for closer co-ordination of effort in placing 
the after-the-war case of the industry, as a whole, 
before the public. To bring about a better under- 
standing of the situation which the electric, telephone, 
gas and street-railway companies face, in common 
with all other lines of business due to high cost of 
materials and labor, managers of all utility companies 
operating in the various towns and cities of Illinois 
are to organize to unify their efforts. Acting through 
the Illinois Committee on Public Utility Information, 
which is operating under the auspices of the Illinois 
Electric Association, Illinois Electric Railway Associ- 
ation, Illinois Gas Association, the telephone organiza- 
tions and other utility organizations and companies, 
a program is to be carried on fully to inform the citi- 
zens of the state as to the situation of the industry. 

It was pointed out at the meeting that unless the 
bilion dollar investment of the utility industry is 
fairly treated and a better understanding of its posi- 
tion brought about, much injury can be wrought, and 
the services rendered by these companies disrupted. 
Speakers at the meeting declared that the ramifications 
of the industry in the state are such that 33!3° of all 
citizens, directly or indirectly, now have a financial 
interest in the companies, either as wage earners, se- 
curity holders or through collateral industries de- 
pendent upon the utilities. Of the total of all citizens, 
16% are in the employ of the electric, gas, telephone, 
water, street and interurban railroads, and similar util- 
ity companies. It was particularly insisted that a bet- 
ter understanding be created because of the need of 
investment of $450,000,000 of additional capital) in 
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the state within the coming five years in order to meet 
the growing demands for line extensions, plant better- 
ments, etc. 


NEW OFFICERS OF ILLUMINATING ENGI- 
NEERING SOCIETY. 


Announcement of Letter-Ballot Election of National 
. Officers and Section Officers. 


At the meeting of the Council of the Illuminating 
Engineering Society held on June 12 the recent letter- 
ballot election of officers was canvassed, the result con- 
firmed by the Council and announced as follows: 

President, S. E. Doane, chief engineer, National 
Lamp Works of General Electric Co., Nela Park, 
Cleveland, Ohio. 

Vice-president, Wm. J. Clark, New York City. 

General secretary, Clarence L. Law, New York 
City. 

Treasurer, L. B. Marks, New York City. 

Directors, E. C. Crittenden, F. E. Cady and 
R. B. Ely. 

The foregoing, together with the following hold- 
over officers, will constitute the Council for the fiscal 
year beginning Oct. I, 1919: 

George H. Stickney and George A. Hoadley, past- 
presidents: H. A. Hornor, Otis L. Johnson and H. K. 
Morrison, vice-presidents; Adolph Hertz, S. C. 
Rogers, P. S. Young, John C. D. Clarke, Evan J. 
Edwards, James J. Kirk, directors. 

The election of section officers was also confirmed 
as follows: 

New York Section —Chairman, F. M. Feiker: 
secretary, R. E. Harrington; managers, W. T. Black- 
well, W. J. Clark, L. J. Lewinson, J. P. Radcliffe, Jr., 
G. A. Sawin. 

New England Section.—Chairman. H. F. Wallace ; 
secretary, H. W. Jordan; managers, G. N. Chamber- 
lin, John C. D. Clark, ‘J. W. Cowles, Raymond A. 
Fancy, F. A. Gallagher, Jr. 

Philadelphia Section.—Chairman, G. Bertram 
Regar; secretary, H. B. Andersen; managers, H. 
Calvert, C. E. Clewell, R. B. Duncan, Howard Lyon, 
W. L. Nodell. 

Chicago Section.—Chairman, F. H. Bernhard; 
secretary, E. D. Tillson; managers, A. L. Arenberg, 
F. F. Fowle, E. H. Freeman, Jas. J. Kirk, J. L. Stair. 


THE PRESIDENT-ELECT. 


Samuel Everett Doane, the president-elect, has 
been actively associated with the incandescent lamp 
industry for some thirty years and is probably the 
best known authority on this subject. He was born 
at Swampscott, Mass., Feb. 28. 1870, attended the 
schools of that city and was graduated from the High 
School in June, 1886. 

Entering the Lynn, Mass., works of the old 
Thomson-Houston Co. as office boy, he applied him- 
self diligently to the study of electrical science and 
engineering and worked four nights a week on the 
testing force or in the laboratory so that within six 
years he rose to the position of acting engineer and 
assistant foreman of the incandescent lamp depart- 
ment. In 1892 the Lynn lamp department was shut 
down because of the financial panic and all the em- 
ployes were released with the exception of Mr. Doane, 
who was transferred to the Harrison, N. J., works 
of the General Electric Co., which had been formed 
by the consolidation of the Thomson-Houston and 
Edison companies. He was assistant engineer of the 
Harrison lamp works for about a year, then superin- 
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tendent until 1894, when he was made acting engineer 
of the foreign department at the Schenectady, N. Y., 
head office. In 1897 he left the company to become 
superintendent of the Bryan-Marsh Co.'s lamp factory 
at Marlboro, Mass., remaining till the formation in 
1900 of the National Electric Lamp Association with 
headquarters in Cleveland, Ohio. 

This organization was formed by a large number 
of manufacturers of incandescent lamps for co-oper- 
ative development work, chiefly through an engineer- 
ing department at whose head was placed Mr. Doane 
as chief engineer, which position he retained during 
the change of the organization some years later to 
the National Lamp Works of General Electric Co. 
and has held continuously to the present. Mr. Doane 
is responsible for many important improvements in 
lamp manufacture and developments in new and more 
effective utilization of lamps. He has given much 
thought to making modern artificial lighting available 


S. E. Doane, President-Elect of the Illuminating Engineering 
Society, at Work in His Neia Park Office. 


in even the most modest homes. Much study was 
given by him to the subject of central-station rates 
for lighting and power service, to standardization of 
voltages and other important matters that. are by no 
means all confined to electrical science and art. Mr. 
Doane has a very pleasing personality that accounts 
partly for his very large circle of friends. He is a 
member of and has been active in the Illuminating 
Engineering Society, National Electric Light Associa- 
tion, American Institute of Electrical Engineers, and 
a great many other engineering, scientific and civic 
organizations. 


CHICAGO MEETING OF MINING AND 
METALLURGICAL ENGINEERS. 


Plans for Technical Sessions and Inspection Trips Cover- 
ing Week of Sept. 22-27. 


Plans for the meeting of the American Institute 
of Mining and Metallurgical Engineers to be held at 
Chicago next September are assuming definite form 
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and the committee in charge announces the following 
schedule of events. : 

On Monday, Sept. 22, the opening day, the morn- 
ing will be devoted to registration of members and 
guests at the convention headquarters, the Congress 
Hotel. Monday afternoon the first session for pres- 
entation and discussion of technical papers will be 
held, and in the evening a smoker. 

It is planned on Tuesday to make an excursion in 
a body, by a boat chartered for the occasion, across 
the south end of Lake Michigan to Gary, Ind., for a 
trip through the famous steel mills. 

Wednesday will be devoted to technical session, 
morning and afternoon, and in the evening the ban- 
quet will be held at the Congress Hotel, at which all 
members of the Institute and their wives will be the 
guests of Chicago. 

On Thursday a special train will convey the mem- 
bers and guests to La Salle and Depue, Ill., where the 
zinc smelteries, coal mines and cement works will be 
visited. For those to whom these industrial oper- 
ations are not of particular interest—this may include 
many of the ladies—there will be a trip by automobile 
to Starved Rock and other points of historical interest 
in the vicinity of La Salle. 

For Friday several optional excursions have been 
planned to local industrial plants. One trip will take 
in the lead refineries of East Chicago and the Stand- 
ard Oil refinery at Whiting, Ind. Another excursion 
will be to Milwaukee, to the plants of the Allis- 
Chalmers Manufacturing Co. and the Power & Mining 
Machinery Co.; this trip will also include the metal- 
lurgical works at North Chicago of the Pfanstiehl 
Products Co. where novel electrothermal processes in 
the production of metallic tungsten, molybdenum, 
cerium and tantalum will be demonstrated. 

For those interested in coal mining it is planned 
to have an excursion to the fields in Franklin and 
McCoupin counties, Ill, leaving Chicago late Friday 
evening and spending Saturday at the mines. 


TRIALS AND ACHIEVEMENTS OF MILI- 
TARY ENGINEERING. 


Pittsburgh Section, A. I. E. E., Gives Dinner to Lieut.-Col. 
Schoepf and Hears of His Experiences in France. 


The Pittsburgh Section, American Institute of 
Electrical Engineers, gave a dinner on June 7, at the 
University Club, Pittsburgh, to Lieut.-Col. Theodore 
H. Schoepf, of the 15th Engineers U. S. A., who is a 
former chairman of the section. Previous to his 
entrance into the service, Colonel Schoepf was general 
engineer of the Westinghouse Electric & Manufactur- 
ing Co., and is now assistant to the president of the 
Cincinnati (Ohio) Traction Co. After dinner, the 
guest gave a most intimate account of some of his 
engineering experiences encountered during his stay 
of nearly two years in France. 

He was commissioned as captain in May, 1917, 
went across in July of that year, and was promoted 
to major and subsequently to lieutenant-colonel the 
following year. The first work assigned to him was 
to build a refrigerating plant to make 500 tons of ice 
per day and care for 5000 tons of meat a week, to be 
150 by goo ft. in size and in three compartments. The 
location was near Gievres, a barren waste 614 miles 
long and a half mile wide. The order as given by 
Colonel Jadwyn was, “Captain, put up an ice plant 
that will keep an army of a million men in fresh beef.” 
“I looked at him and looked at the desert,” said Colonel 
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Schoepf, * ‘Where do | get the material?” He seemed 
very much surprised at such a question and simply 
said, ‘Oh, go and get it.’ So I went out in the woods, 
cut down some trees, stole some sheet iron for a roof 
from the aviation section, requisitioned tools and ma- 
terials, and began operations. The only tools we had 
were some cast-iron hammers from the French, which 
would break into pieces if you hit a 10-penny nail 
with them. The first material received, though obvi- 
ously the last that was needed, was 50 car loads of 
shavings to be used as heat insulation in the plant 
walls. A building had to be erected to store these 
and protect them from the weather. Cement and 
gravel and other materials had to be brought a dis- 
tance of from 40 to 50 miles. The Government fur- 
nished a large number of so-called refrigerating ex- 
perts, but the only line in which they proved them- 
selves expert, was in mixing drinks. They were 
utterly incompetent, but the plant was finished on 
schedule time in spite of all the obstacles. 

The plant, including a large number of warehouses 
and storehouses, comprised 600 miles of track and 
240 buildings with dimensions of from 50 by 200 to 
240 by 500 ft. The depot was never completed, and 
was entirely too large for service, as it involved too 
much trucking after unloading the materials. 

One of the first consignments was a lot of 200 
polished oak coffins, presumably for generals, and a 
house had to be built to store them. Next came a 
lot of boxes and containers for returning material 
after the war, all of which had to have shelter. 

Speaking of labor conditions, Colonel Schoepf said 
he had a force of 4300 men, of whom 1200 were 
Chinamen, 600 from the north, and 600 from the 
south of China. These could not be worked together 
or a war would ensue at once. Others were Arabs, 
Turks and Greeks, none of whom could be worked 
with each other, nor with the Chinamen for the same 
reason. 

Considerable railroad building was done by Colo- 
nel Schoepf, including the construction of one road 
at the rate of three miles of track a day with 180 
men, while exposed to shell fire and bombing from 
airplanes. Shell fire, he said, soon loses its terror, 


. as one easily learns to determine the location of the 


shells, but bombing is a constant source of terror, 
and they received little help from our aviators. Amer- 
ican rails were in abundance, but no spikes were avail- 
able so screw spikes had to be used. 

An interesting example of American spirit and 
aggressiveness was exemplified by Colonel Schoepf 
as he modestly told of building a railroad between 
Verdun and Sedan, to carry provisions to the Ameri- 
can and Allied Armies. On being asked when he 
could have such a road completed, Colonel Schoepf 
said he would have a ration train running over it into 
Sedan by the first of the year. The French laughed’ 
and said maybe it could be done by August 1. But the 
building of the road was a terrific task. The territory 
is indescribable in its desolation, one cannot step 10 
ft. in any direction without getting into a shell-hole; 
the gas had destroyed every living piece of vegetation 
and even the soil smells rotten; the only green to be 
seen is on the newly made graves of soldiers. When 
the Germans retired the demolition of the road was 
most complete, they had dynamited the right of way 
beyond description, bent and twisted every rail, blown 
up the culverts and made shell-holes every few feet. 
In spite of these obstacles, the first train went into 
Sedan on Dec. 31. 

This was only accomplished, however, by the won- 
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derful spirit of the men to whom the greatest possible 
credit is due. Day after day they toiled, Christmas 
day included, often in water up to their waists, and 
this was all done on poor rations, because the engi- 
neers were army troops, working directly under the 
chief engineer of the First Army and not attached to 
any division, and consequently had no one to look after 
them. This work was also expedited, said the speaker, 
by an interpreter who could swear in French. 

The officers who entered the army from civil life, 

said Colonel Schoepf, took with them that spirit which 
enabled it to do what it did; they made mistakes, lots 
of them, but they were willing to admit them, whereas 
a regular army officer rarely, if ever, admits making a 
mistake. The speaker said that he had at one time haa 
hopes of following military engineering as a profession, 
but his brief experience in actual warfare had led him 
to give up this idea because of the lack of breadth o1 
ideas seemingly engendered by service in the regu- 
lar army. 
' A brief business meeting was held immediately 
after the dinner, at which the following ofhcers were 
elected for the ensuing year: Chairman, J. G. Carroll; 
secretary, W. L. Schaffer: new meml:ers of the Board 
of Directors—J. R. Buchanan, L. N. Mink, and G. R. 
Whetstone. 


HYDROELECTRIC DEVELOPMENT AT ORO- 
VILLE, WASHINGTON. 


Dam and First Unit of 5000-hp. Plant Being Installed on 
Similkameen River. 


Plans of further development of hydroelectric 
power in the vicinity of Oroville, Wash., by the 
Okanogan Valley Power Co., of Spokane, provide 
for the construction of a concrete dam across the 
Similkameen river. The dam, which is now being 
built, will have a length of 350 ft., a height of 60 ft., 
and is situated just above a 20-ft. fall of the stream, 
and will give a head of about 80 ft. at the power 
house farther down stream. Conduits from the stor- 
age pond above the dam to the power plant are to 
consist of two wood-stave pipes, 8 ft. in diameter 
and 800 ft. long. The ultimate generating capacity 
will be sooo hp., but the one unit to he installed this 
year will be for 2000 hp. The intention is to generate 
at 2200 volts, this voltage to be stepped up to 22,000 
for transmission. Definite information as to the water 
turbines and generator is not available at this time. 

The company is a producer of electric power at 
Bridgeport, Mansfield, Riverside, Okanogan, Brewster, 
Pateros and Omax, Wash. Eugene Enlow is presi- 
dent of the company, with general offices at Spokane. 


IMPROVEMENT IN SEATTLE MUNICIPAL 
ELECTRIC PLANT. 


A 10,000-Kw. Water-Wheel Unit and a 10,000-Kw. Steam 
Turbogenerator to Be Added—Old Machines 
to Be Rewound. 


The plans worked out by the city of Seattle for 
increasing its electric power production provide for 
installing 8500 lineal ft. of pipe, 6 ft. in diameter, 
from Cedar river reservoir to the powerhouse, and 
the installation of an additional hydroelectric unit at 
the latter place. The pipe line is to comprise 6700 ft. 
of wood-stave pipe and 1800 ft. of riveted steel pipe. 
The steel pipe is required at the lower end of the line 
where there is a drop of about 400 ft., which will 
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greatly increase the pressure. The total head from the 
reservoir to the power house is about 600 ft. 

The route of the pipe line requires the crossing 
of a canyon and the plan is to cross on a regular grade 
over a wood trestle instead of by means of a syphon 
as was adopted for the old pipe line. The wood and 
steel pipe will be carried on concrete cradles spaced 
about 6.6 ft. on centers. i 

The new unit to be installed at the power station 
is to consist of a 10,000-kw. water turbine and gen- 
erator, which will be housed in a new concrete struc- 
ture adjoining the old building. The plant as it stands 
today contains two units of 5000 kw. each and two 
of 1500 kw. each. It is probable that the two 5000-kw. 
generators will be rewound with mica insulation so as 
to permit higher operating temperatures, thus increas- 
ing their rating to 6000 kw. each. 

The proposed increase in capacity of the city’s 
Lake Union steam-electric plant requires the installa- 
tion of another 10,000-kw. turbogenerator and six 
additional boilers of 4935 hp. The equipment already 
in the Lake Union plant consists of two 10,000-kw. 
units, and 8 Stirling boilers, which are oil-fired. 


GOVERNMENT ANNOUNCES POLICY FOR 
DISPOSING OF SURPLUS LEAD. 


War Department Arranges for Disposing of Pig Lead, 
Lead Pipe, Sheet Lead, Etc. 


An informal arrangement has recently been made 
by C. W. Hare, director of sales of the War Depart- 
ment, with Clinton H. Crane, chairman of the Lead 
Producers’ Committee of the War Industries Board, 
during the existence of that organization, whereby 
sufficient orders proffered the lead producers will be 
allocated by the department to take up, at current 
market prices, the surplus stock of pig lead acquired 
by the Government for war purposes. The surplus 
of pig lead to be disposed of does not exceed 5000 
tons. This arrangement assures the department of 
the maximum return from its surplus, and, at the 
same time, assists the industry in stabilizing the 
market. 

In addition to the surplus of lead to be disposed 
of in this manner, there is 21 tons of sheet lead, 10,000 
tons of heavy sheet lead, 25 tons of lead pipe and 6 
tons of lead slabs, which has been declared surplus 
and is to be marketed without the assistance of the 
industry. Consumers interested in this surplus supply, 
should communicate promptly with the office of Direc- 
tor of Sales, War Department, as an attempt is to be 
made to market immediately. 

The director of sales also announces that he is 
seeking a market for 1180 tons of antimonial lead 
and approximately 930 tons of antimonial lead scrap, 
which the department is willing to dispose of at prices 
approximating those that obtain for such material in 
the open market. 


FORT WAYNE ELECTRICAL DEALERS 
DEMONSTRATE ELECTRIC COOKING. 


The electrical dealers of Fort Wayne. Ind., have 
united in a series of lectures and demonstrations of 
food conservation on electric ranges. The lectures 
were given by H. Milton Henoch of Pittsburgh, Pa., 
and were held at the oftice of the central-station com- 
panvy of Fort Wayne. At the conclusion offthe lec- 
tures a buffet luncheon wascserved. 


1044 


Vol. 74—No. 25. 


Commercial Practice 


Co-operative Appliance Campaign of Electrical Interests— 
Company Publication Reduces Number of Duplicate Bills 


LARGE CO-OPERATIVE APPLIANCE CAM- 
PAIGN LAUNCHED IN CHICAGO. 


Commonwealth Edison Co. and 117 Dealers to Participate 
in Sale—Time Payment Plan Feature. 


Perhaps the largest co-operative campaign ever 
held in one city for the sale of electrical merchandise 
was launched in Chicago on June 16. This campaign 
will be conducted by the Commonwealth Edison Co. 
and more than 100 contractor-dealers located in all 
parts of the city and will replace the house-to-house 
summer campaign usually conducted by the former. 
Considerable assistance and substantial support is also 
being received from the jobbers and manufacturers 
of electrical appliances. The appliances to be fea- 
tured during this campaign, which will last three 
months, are electric irons, percolators and toasters. 
During the first part of this period the electric iron 
will be especially featured. 

The campaign is purely a co-operative one in every 
respect and was developed by the Co-operation Com- 
mittee of the Chicago contractors and the Common- 
wealth Edison Co. When the idea was first contem- 
plated it was thought that probably 40 contractor- 
dealers could be induced to participate but with the 
help of the jobbers and manufacturers this number 
has since been increased to 117 and includes nearly 
every electrical contractor in Chicago who has a suit- 
able place for a salesroom. 

The principal feature of the campaign is the time 
payment plan which has been arranged and which may 
be used by any of the firms participating in the cam- 
paign. It is believed that this is the first time that 
this feature has ever been attempted in such a broad 
way. The plan which has been developed is substan- 
tially as follows. The retailer upon making the sale 
will collect the initial payment of $1. The account 
will then be turned over to the Commonwealth Edison 
Co. which will collect the balance in six equal monthlv 
payments to be rendered with the customer’s electric 
light bill and payable at any of the company’s branch 
offices throughout the city. The dealer, however, can 
secure this balance, less a slight interest charge, im- 
mediately, by presenting a form which has been pre- 
pared for this purpose, to the financing company, the 
Utilities Finance Co. of Chicago. This form must 
also be endorsed by an electrical supply jobber. AN 
the monev collected from such accounts will be turned 
over by the Commonwealth Edison Co. to the Utilities 
Finance Co. direct. Suitable forms have been pre- 
pared for all these transactions in order to avoid any 
complications which might arise. 

An intensive advertising campaign will also be 
conducted in connection with this sale. During this 
period the Commonwealth Edison Co. will devote a 
large part of its advertising space in the leading 
Chicavo newspapers to the appliance campaign. These 
advertisements will include a list of all the dealers 


participating in the campaign. The list is divided so 
that the names of the dealers located in the same 
section of the city are together. The company will 
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Co-operative Newspaper Advertising Being Done in Chicago in 
Connection with Appliance Campaign. 


also furnish electrotypes of these advertisements to 
the dealers for use in the smaller newspapers published’ 
in the outlying sections of thei city. > Theafirst_ df these 
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advertisements featuring the electric iron is repro- 
duced herewith. 

Attractive window displays will also be a promi- 
nent feature of this campaign. Large colored posters 
similar to the newspaper advertisement are being pre- 
pared and will be furnished to the dealers for use in 
their show windows. In addition, considerable assist- 
ance is expected from the manufacturers and jobbers 
in the way of special window designs and decorations. 
This will be a great help to the dealers as many of 
them have never before given sufficient attention to 
their window displays. 

The results of this campaign are looked forward 


to with considerable interest by all branches of the. 


industry for several reasons. This is the first time 
that such a co-operative effort has ever been attempted 
by the electrical industry in Chicago and all parties. 
realizing the bearing it will have on future attempts. 
here and elsewhere, are striving to make it a grand 
success both in the total amount of merchandise sold 
and from the credit standpoint as regards the time 
payment feature. Furthermore it is expected that it 
will be the means of inducing many electrical contrac- 
tors to open retail stores in connection with their con- 
tracting business which will greatly increase the sale 
and use of electrical appliances in Chicago and put 
the contractor on a much more substantial business 
basis. 


MAKING CENTRAL-STATION HEADQUAR- 
TERS ATTRACTIVE DURING CONCLAVE. 


Merchants Heat & Light Co., of Indianapolis, Receives 
Favorable Comment During Conclave of Shriners. 


When one of the branches of the Masonic Order 
holds its periodic national meetings or conclaves the 
occasion is quite commonly made a civic festival with 
elaborate decorations, illuminations, concerts, parades, 
etc. During the week of June 9 the Order of the 
Mystic Shrine held its national conclave in Indianap- 
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Headquarters Bul:ding of Merchants Heat & Light Co. Dec- 
orated for Indianapolis Conclave of Shriners. 


olis and this brought a host of Masonic dignitaries 
and their families to the Indiana metropolis. The 
central portion of the city was very generally and 
specially decorated for the occasion. 

Conspicuous in this respect was the building of 
the Merchants Heat & Light Co.. which is located 
on one of the most important corners in the city. 
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Twenty-one 5-ft. by 8-ft. flags formed the principal 
feature of the decorations. For persons passing on 
the sidewalk the decorations in and around the display 
windows attracted much attention. The large moto- 
graph sign on the roof of the building was kept in 
operation every evening of the week, spelling out its 
electrical message of greeting to the visiting Shriners. 
The display made by the company was one of the 
most important in the city and throughout the con- 
clave formed the subject of very favorable comment. 


COMPANY PUBLICATION REDUCES NUM- 
BER OF DUPLICATE BILLS. 


Pennsylvania Utilities Co. Realizes Good Results from 
Folder Sent to Customers. 


Considerable difficulty was experienced by the 
Pennsylvania Utilities Co., of Easton, Pa., recently 
on account of the large number of duplicate bills that 
had to be made out at the offices for customers who 
forgot or lost the bills that had been sent to them. 
This number had become so large that prompt and 
rapid waiting on customers was seriously retarded and 
the efficiency of the billing department greatly re- 
duced. 

In order to remedy this the company publication, 
a four page folder called the Meter, was distributed 
to its customers. As the folder is the exact size of 
the post-card bill this was easily accomplished by 
attaching copies to all monthly bills sent out by the 
company. Comment on this condition in a few issues 
of the Meter, together with suggestions for avoiding 
it, was sufficient to reduce the number of duplicate 
bills that had to be made out each month from ap- 
proximately 500 to an insignificant number. 


GOVERNMENT BECOMES WHOLESALE 
PURCHASER OF CURRENT. 


Instead of billing, as formerly, some 200 separate 
accounts for electric current used on that many meters 
in the limits of Fort McPherson, under the arrange- 
ment agreed upon recently between the Georgia Rail- 
way & Light Co. and the War Department, the power 
company now renders one bill to the government 
authorities at the fort for all the current consumed 
both at Fort McPherson and Camp Jesup. This cur- 
rent is read from the Camp Jesup meter. 

Under this new arrangement the Government has 
bought all lines erected by the power company on the 
reservation and the company no longer does any retail 
business there. The Government authorities handle 


‘the whole retail situation, buying the current at 


wholesale. 


WASHINGTON CITIES MAY EXTEND CAR 
LINES TO SUBURBS. 


A statute, now in effect in the state of Washington, 
empowers cities owning street railways to extend their 
lines to any points as far as 8 miles outside their city 
limits.. This enables Seattle, for instance, to so extend 
its car lines as to serve a number of small towns 
within such limits. It opens the way for the city to 
purchase and operate the Rainier Valley line which 
runs from the center of the city to Renton where 
there are several industrial plants, one of the largest 
of which is that of the Pacific Car & Foundry Co. 
The purchase of that line by the city eventually.is a 
probability. 
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Electric Furnace Load Reactor — Performance of Water- 
Backs for Stokers — Differential Relays — Ash Handling 


SATURATED CORE REACTOR FOR ELEC- 
TRIC FURNACE LOADS. 


Current Rushes Without Lowering 


Power-Factor. 


Device Limits 

With some electric furnace loads the current and 
energy fluctuations oscillate between such wide limits 
as to cause disturbances to other loads in the system, 
particularly where the total capacity is relatively 
small, or when the furnace load constitutes a large 
proportion of the total load on a long feeder. In 
such instances a saturated core reactor, which is now 
in the process of development, is receiving attention 
as a solution to the problem, and allow the central 
station to take on this, otherwise desirable, load with- 
out disturbance to its lines. : 

This device consists of two similar transformers, 
per phase, one winding on one being connected in 
series with the stmilar winding on the other and with 
the load. The remaining windings, one on each trans- 
former or reactor, are excited from a source of 
direct-current supply. Such a reactor offers a low 
reactance to alternating currents so long as the alter- 
nating in m.m.f. in the core is less then the direct- 
current m.m.f., but a high reactance to currents of a 
larger value, such that the alternating-current m.m.f. 
is greater than the direct-current m.m.f. That is, the 
maximum value of the alternating current can be 
limited to a relatively small percentage above normal, 
without having a large reactive drop at normal load. 
Py adjusting the amount of direct-current excitation 
the maximum value of the alternating current can 
be varied. 

The following test results indicate the way the 
reactor operates: 


A. C. line current 
in amperes. 


D. C. excitation 


in amperes. Volts across reactor. 


1.0 20 450 
11.0 30 2,200 
15.0 ma 325 
15.0 40 2,200 


In considering the above results, assuming that the 
line voltage is 2200, and that normal line current is 
20 amperes, we find that with 11.0 amperes d.c. excita- 
tion, at normal line current the reactance is equivalent 
to 20%, while at 150% current it 1s 66.6%. This 
means the current 1s limited to 150% normal. If the 
direct-current excitation is increased to 15.0 amperes, 
then at normal line current the reactance 1s 15%, and 
at 200%% line current it 1s 50%. That is, the line cur- 
rent is absolutely limited to 200% or normal. 

This reactor thus offers a means of limiting the 
maximum value of current surges without the dis- 
advantage of a high reactance under normal condi- 
tions. The power losses in the reactor are exceedingly 
small, being only the I'R loss in the two windings, 
and the core losses. 

The above system of current limiting may be used 


in either single or polyphase circuits, two transformers 
being required per phase. Two transformers are 
necessary in order to eliminate the second harmonic 
voltages which are induced in the reactor windings. 
The first cost of an installation of this character is 
somewhat higher than the cost of ordinary reactance 
coils, but the advantages of the saturated reactor are 
so marked that first cost is soon forgotten in the 
better regulation, lower average power demand and 
higher power- factor. 


OPERATING EXPERIENCES WITH WATER- 
BACKS FOR UNDERFEED STOKERS. 


Operating Results Obtained by Philadelphia Electric 
Company. 


If clinker grinders as used with the underfeed 
type of stoker are set quite deep below the fuel bed 
and the approach to the clinker grinders be sufficiently 
wide, trouble may be expected by the clinkers arching 
over at a deeper point in the pit unless proper pro- 
visions are made to prevent this occurrence. The 
Philadelphia Electric Co. has had considerable expe- 
rience in the operation of these clinker grinders and 
have adapted water-backs as a means of preventing 
this trouble. If water-backs are properly designed, 
connected and operated, the troubles experienced by 
arching over the clinker grinders can be practically 
eliminated and the heat which is absorbed through 
the water-backs can be utilized without any loss. 

At the recent N. E. L. A. convention John Dallas 
presented a brief summary of the experience of the 
Philadelphia Electric Co. with cast-iron water-backs 
installed in the bridge walls of 1500-hp. single-fired 
Stirling boilers. 

Two boilers were installed in 1917 and have been 
in operation for a period of about a year and a half, 
during which time it has not been necessary to replace 
any of the water-backs. In this particular instance 
all of the boiler feed water for the two boilers was 
passed through the water-backs and into the open 
feed water heater, thus saving all of the heat absorbed 
through the water-backs. 

The first water-backs as designed by the Philadel- 
phia Electric Co. were of an oval section 6 by 12 in. 
outside and 4 ft. 6 in. long. On these particular 
water-backs there were from 2!% to 3 in. of the total 
length exposed to the direct heat in the furnace and 
the water passing through this type of water-backs 
absorbed 414 to 5% of the total heat generated in the 
furnace. The design of these water-backs has since 
been changed by shortening them to 3 ft. in length. 
This has cut down the total heat absorbed through the 
water-backs to from 134 to 2% maximum. While the 


Jength of the water-backs has been reduced by about 


33%, the heat absorbed through the water-backs has 
been reduced bv about 60%. This cam be explained 
by the fact that in the longowater-backs almost one- 
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half of the total length is exposed to the direct heat 
of the furnace, whereas in the short water-backs only 
about one-sixth of the length 1s exposed to this heat, 
the balance of the water-backs being below the top of 
the fuel bed where the heat would be considerably less 
than in the open furnace. 

In the Chester Station, where there are eight 
single-fired Stirling boilers with Taylor stokers and 
clinker grinders, the water-backs are installed as fol- 
lows: The water-backs are erected at the bottom of 
the bridge wall sloping inward at an angle of about 
8° and are connected parallel to an inlet and a dis- 
charge header. These headers are placed at the back 
of the bridge wall and the pipes connecting the head- 
ers to the water-backs are provided with flanged 
unions so that any water-back section can be with- 
drawn without disturbing the bridge wall construc- 
tion. The inlet header is at the bottom of the 
water-backs. 

There are two main water supplies to the water- 
backs, one of which carries condensate water from 
the ccndensers, the other carrying raw water, which 
is for emergency use. The supply to each boiler is 
taken from either of these mains through a specially 
designed valve which ordinarily is set to allow con- 
densate water to run through the water-backs and 
return through the same valve to the plant feed-water 
heater. By one operation of this valve, the conden- 
sate water is closed off and raw water is supplied to 
the water-backs and returned through the same valve 
to waste. In order to give protection against a failure 
of condensate water supply to these water-backs, there 
is a temperature alarm on each discharge header 
which is set at 160°F. so that if the water supply 1s 
too small, the temperature will rise and cause this 
alarm to ring, at which time the boiler engineer can 
throw over the supply from condensate to raw water. 
As an additional precaution against burning out these 
water-backs in case of a sudden shutting down of the 
turbines, there is a stand pipe with a regulating valve 
on the condensate main. This regulating valve is set 
at such a point that if the condensate water supply 
fails, raw water will be run in through the same main. 

In this installation, all of the heat which is ab- 
sorbed through the water-backs is saved and returned 
in the condensate water to the feed-water heater. By 
"using only the condensate water from the condensers 
in all of the boilers operating under whatever load 1s 
being carried, the discharge temperature from the 
water-backs does not exceed 145° F. with 101° F. con- 
densate water when carrying 28 in. of vacuum in the 
condenser. When carrying 29 in. of vacuum, the dis- 
charge temperature from the water-backs will not 
exceed 125° F. 

The results obtained by this installation have been 
so satisfactory that the Philadelphia Electric Co. has 
no hesitancy in recommending this type of installation 
for all single-fired boiler settings where clinker grind- 
ers are used in connection with the stokers—in fact, it 
is believed that such an installation would be advan- 
tageous in any type of single-fired boiler setting with 
stokers. 


DIFFERENTIAL RELAYS FOR GENERATOR 
CONTROL. 


Selective Action for Internal But Not External Short 


Circuits Is Obtained. 


While manv companies, and the smaller ones espe- 
cially, employ overload relays to protect their gener- 
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ators from severe overload, it has become more and 
more the practice to have the generators connected 
soiidly through circuit-breakers so that the machines 
can be disconnected from the bus only by deliberate 
action on the part of the operator. This practice re- 
duces the likelihood of service interruptions due to 
transient short-circuits and overloads. 

On the other hand, the fact that a generator can 
be disconnected from the bus only after the attendant 
manipulates the circuit-breaker or its control circuit 
may result in more extensive damage being done a 
generator should it break down internally than would 
be the case if the circuit-breaker opened automatically 
on heavy current, because of the flow of current from 
the system into the defective generator. 

By using a differential relay full protection of a 
generator against internal failures can be obtained, 
while the ordinary short-circuits on the line are in- 
effective in bringing the relay into operation. The 
differential relay functions only under unbalanced con- 
ditions or when a ground occurs in the generator. By 
using the differential relay a generator can be amply 
protected against internal trouble without tending to 
create the class of service interruptions that may so 
easily occur were the overload type of relay employed. 


RELATIVE COSTS OF HANDLING ASHES 
MANUALLY AND MECHANICALLY. 


Big Saving Accompanies Use of Steam Jet Ash Conveyor. 


The accompanying comparative figures show the 
relative costs of handling ashes by ash wheelers and 
steam jet ash conveyor respectively. The boiler plant 
contains a battery of one 500 and five 150-hp. boilers 
operating continuously. An ash conveyor was in- 
stalled replacing the use of men and horses. The ash- 
handling costs before and after the steam ash conveyor 
are as follows: 


Cost or AsH Disposat Previous To INSTALLATION OF 
AMERICAN STEAM ASH CONVEYOR PER 24-Hour Day. 


2 Ash wheelers...............-00000 00 $5.44 $10.88 
1 Teamster 4.08 4.08 


1.50 1.50 $16.46 


Cost of Ash Disposal After Installation of Conveyor. 
1 Laborer (9 hours) 


be a ee 
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4.08 


Saving, 24 hour day $12.38 

(This laborer acts between fire cleanings as assistant 
fireman and boiler room helper.) 

The ashes are left on the boiler room floor in front 
of the boiler until the cleaning is completed and are 
then put into the conveyor, which handles the complete 
cleaning in about 7 minutes. The boilers are cleaned 
every two hours. 

It will be seen that the actual time the laborer 
spends at work handling ashes is relatively small. If 
the time spent on other work was charged against 
that operation the saving would be decidedly greater. 

These figures bring home forcefully the economy 
that results from the installation of labor-saving 
equipment and emphasize the importance of carefully 
watching every item of boiler plant expense. 


a ee ee 2 
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Corrosion of steel and rot of wood frequently occur 
at the junction where these materials are embedded in 
concrete. The reason is that moisture enters between 
the two substances. This can be prevented in a very 
simple manner, namely, by countersinking for a depth 
of one-half inch the cement around the. steel orswood 
and filling this with hotctarcor\piteh. 
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Contracting-Construction 
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Chicago Code Changed—Service Switch Fuses—Program of 
New York Meetins—Urge Members to Attend Convention 


PRINCIPAL CHANGES IN NEW’ CHICAGO 
ELECTRICAL CODE. 


Enclosed Contacts and Safety Switches to Be Required 
in New Code. 


The new Electrical Code of the City of Chicago 
which is being prepared under the supervision of Vic- 
tor H. Tousley, chief electrical inspector, will contain 
many of the latest and most advanced ideas in elec- 
trical construction. This code has been recognized as 
one cf the most complete and practical in use, espe- 
cially for the larger cities, and although many of these 
new provisions are radical departures from the former 
codes, no opposition to them has as yet been encoun- 
tered. They may therefore be taken as representing 
the consensus of opinion of the best code authorities 
and will undoubtedly be adopted in many other lo- 


calities. 
The most important changes from the former code 


are as follows: 

All exposed live parts of apparatus must be guarded 
against accidental contact, either by the provision of suitable 
enclosures or by so locating the apparatus that only elec- 
tricians duly qualified to handle it can come into contact 
with same. ar 

All apparatus with exposed live contacts which in their 
ordinary operation produce arcs, must be provided with suit- 
able enclosures or so located that nothing of a combustible 
nature will be in close proximity to same. 

This rule shall not apply to trolley wires or other ex- 
posed live parts which from the nature of their use cannot 
be enclosed. 

Note.— As the enforcement of this rule will require the 
enclosing of all exposed motor connections, motor-starting 
rheostats, automatic starting devices and similar apparatus, 
its enforcement will not go into effect until Jan. 1, 1920. 


It can be seen that this rule is broad and far-reach- 
ing in effect and embodies a double provision. For 
example, to comply with the first paragraph, a motor 
commutator or automatic motor-starting device may 
be so located that the possibilities of accidental con- 
tact by unauthorized persons is eliminated or enclosed 
with a heavy screen, but if in its operation arcs are 
produced, unless it is free from the proximity of any- 
thing of a combustible nature, as required in the 
second paragraph, it would not be approved. 

Another important change, requiring the installa- 
tion of safety swicthes, has been made in Rule 246 
which 1s to read as follows: 


Knife switches, except on panelboards and switchboards, 
must be of the safety enclosed type. 

Safety enclosed switches must be of an approved design 
and arranged to be operated from the outside of the en- 
closure. They shall be so marked as to indicate without 
opening the enclosure, whether the switch is in the “on” or 
off’ position. They shall be so constructed and installed 
that the fuses. if fuses are used, will be dead when the 
switch is in the open position, and except in the case of 
double-throw switches and alternating-current motor-starting 
switches designed for starting and running positions, must 
be so constructed and installed that the blades of the switch 
will be dead when the switch is in the open position. 

If, in order to comply with the above, the incoming wires 
must be connected to certain terminals, such terminals must 
be marked “line.” 


The following changes have also been made in 
Rule 24, clearly defining the size of knife switches 
which it is permissible to use and the conditions under 
which circuit-breakers may be installed. It is the in- 
tention of this change to limit the size of knife switch- 
es to those that may be readily operated by hand. 
Although this feature has long been considered desir- 
able, this is perhaps the first time that a definite rule 
of this kind has been made. These changes are as 


follows: 


Rule 24a, lst paragraph. Note.—A circuit-breaker may 
be used as a service cutout and switch where under com- 
petent supervision at all times (competent supervision to be 
determined by the department) if provided with means of 
ready manual operation. The circuit-breaker must be equipped 
with a trip coil connected into each wire of the circuit except 
a neutral wire grounded in accordance with Rule 15. 

Cabinets containing service switch must not be locked or 
sealed unless switch can be operated from the outside of 
the cabinet. 

Rule 24, b. Add new second paragraph: With three-wire 
direct-current or single-phase systems with grounded neutral, 
switches may be designed as to permit either outside wire 
to be opened independently of the others, but the design must 
be such that the neutral cannot be opened without opening 
both outside wires. 

Knife switches used to break currents must be limited 
to the following capacities: three-pole switch, 1000 amperes: 
two-pole switch, 1500 amperes; single-pole switch. 3000 am- 
peres. For capacities greater than that for which knife 
switches are approved, circuit-breakers or oil switches must 
be used. Where. circuit-breakers or oil switches are used 
fuses must also be provided unless under competent super- 
vision at all times. 

_ Deviation from this rule may be allowed by special per- 
mission mm writing, 


In addition to the above, several other minor 
changes have been made, the principal ones being: 


Rule &, c, first paragraph. Change 13th line as follows: 
The switch and starting device must be located within sight 
of the motor except where this is impractical, in which case 
the switch and starting box may be located out of sight of 
the motor provided a switch disconnecting all the wires is 
placed at the motor and some means is provided to indicate 
to the operator when the motor starts. 

Note.—The extra switch at the motor will not be required 
if the starting switch can be locked or otherwise made 
moperative during the time of working on the motor. 

Rule 12, b, second paragraph. Note.—This rule does not 
require lead covered wire for the underground service wires 
running between a house or other building and a private 
garage, provided these wires are protected by proper fuses. 

Rule 12. f. fourth paragraph. Note—Where a service 
outlet is terminated on a post supporting a porch. steel straps 
or braces must be fastened in such a manner that the post 
will be held firmly to the joist. Each strap must be at least 
l by 12 in. and % in. in thickness and fastened to the post 
and joist by lag screws, two in the post and two in the ioist, 
such lag screws to be % by 2% in. Two straps must be used. 
one on each side of the post. Both straps and bolts must be 
galvanized. 

Rule 12, i Replace present note with following: Note. — 
Where the service supplies not more than one set of bnilding 
mains the public service company must extend its service 
conductors to a point not more than 3 ft. inside the kuilding 
to reach the service switch installed by the contractor: pro- 
vided that in case it is not practical to locate the service 
switch within 3 ft. of the service entrance, the contractor 
must arrange with the public service company to extend the 
service conductors to the service switch. The contractor will 
install the service switch cahiret directly-over thesertice 
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stub or, if this is impractical, will install a junction box over 
the service stub and extend the service wires in conduit to 
the service switch cabinet. In either case the public service 
companies’ wires must be connected directly to the service 
switch terminals and there must be no joints or splices in the 
service companies’ wires. 

Where the service is likely to be used as a supply for 
more than one set of building mains, as in the case of sub- 
sidewalk services supplying small installations, the junction 
box over the service cables must be instaled by the public 
service company. 


The final connection to the public service companies’ ` 


mains must be made by the public service company. 

In large installations where the service companies’ cables 
are extended directly to a switchboard the service junction 
box may be omitted if the cables are extended in fireproof 
conduit under the floor or imbedded in at least 3 in. of con- 
crete from the point where they enter the building to the 
service switch. 


SERVICE CUTOUTS MUST PROTECT SERV- 
ICE SWITCHES. 


Old Rule on This Subject Inadvertently Omitted from 
1918 Code, But Still in Force. 


In the 1915 edition of the National Flectrical Code, 
the second paragraph of Rule 23, section a, read as 
follows: 

“Where the switch required by No. 24a is inside 
the building, the cutout required by this section must 


be placed so as to protect it, unless the switch is of. 


the knife-blade type and is inclosed in an approved 
box or cabinet, under which conditions the switch may 
be placed between the source of the supply and the 
cutout.” 

Through an error this section was omitted when 
the latest (1918) edition was printed. 

The Electrical Committee of the National Fire 
Protection Association, which has charge of revision 
of the Code, has voted that this matter be given the 
widest publicity, that all interested parties may be 
advised that this section was inadvertently omitted. 
The Electrical Committee would recommend that in- 
spection departments approve an installation in ac- 
cordance with this paragraph. 


INTERESTING PROGRAM ARRANGED FOR 
NEW YORK STATE MEETING. 


Annual Convention at Saratoga Springs Promises to Be 
Most Successful Ever Held. 


A very comprehensive program, dealing with all 
phases of the electrical contractor-dealer’s business 
has been arranged for the annual convention of the 
New York State Association of Electrical Contractors 
and Dealers to be held June 23, 24 and 25, at the 
Grand Union hotel, Saratoga Springs, N. Y. The 
convention this year promises to be the most success- 
ful ever held by the association and an unusually large 
attendance 1s anticipated. 

The convention will be opened at 2 p. m. on Mon- 
dav, June 23, with an address of welcome to be deliv- 
ered by Senator Edgar T. Brackett. of Saratoga 
Springs, to which W. C. Peet, of New York City, 
chairman of the National Association of Electrical 
Contractors and Dealers, will respond. W. H. Mor- 
ton, general manager of the National Association, will 
then explain the advantages to the contractor of the 
data and sales book and a discussion of overhead costs 
and their application in estimating will be led by C. C. 
Dailey of Rochester, N. Y. Lynton T. Block, of the 
Utihties Indemnity & Fire Exchanges, St. Louis, Mo., 
will deliver an address on “Workmen's Compensation 
and Public Liability Insurance.” 
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On Tuesday morning the meeting will be opened 
with an address on “Better Merchandising,” by T. J. 
Casey, vice-president of the Hurley Machine Co., Chi- 
cago, Ill. Following this, Samuel A. Chase, of the 
Westinghouse Electric & Manufacturing Co., East 
Pittsburgh, Pa., will speak on the “Channels of Dis- 
tribution Between Manufacturer and Consumer,” and 
W. A. Kennedy, of New York City, on “Wholesale 
Only and Its Co-operative Benefits.” In the after- 
noon, the members will be addressed by J. T. Hut- 
chings, president of the Rochester Railway & Light 
Co., Rochester, N. Y., on “The Effect of Lighting 
Companies’ Rates for Current on the Contractors’ 
Business,” and “The Menace of State Socialism in 
America,” by F. G. R. Gordon, Haverhill, Mass. In 
the evening a reception and dance will be held for the 
members, guests and ladies. 

On Wednesday the “Relations Between Jobbers 
and Contractor-Dealers” will be explained by J. J. 
Raftery, of New York City, and Louis Kalischer, of 
Brooklyn, N. Y., will describe the “Advantages of 
Co-operative Selling Campaigns.” W. L. Goodwin, 
of the General Electric Co., Schenectady, N. Y., author 
of the “Goodwin” plan for electrical contractors and 
dealers, will then address those present. After Mr. 
Goodwin's address any questions deposited in the 
Question Box will be answered by him. 


CONTRACTORS URGED TO ATTEND NA- 
TIONAL CONVENTION. 


Novel Card Attached to Announcements of Final Meet- 
ing of Boston District. 


The last meeting of this season of the Boston 
district of the Massachusetts State Association of 
Electrical Contractors and Dealers was held on June 
19, at the Boston City Club. The topic of discussion 
on this occasion was the advantages to be derived 
from closer relationship between the engineer and 
electrical contractor. One of the principal speakers 
at this meeting was Fred W. Lord of the Lord Elec- 
tric Co. of New York City. 

Attached to the announcements of this meeting 
was a small card which is reproduced herewith. This 


MAGNETIC—_-MILWA U KEE—pynamic 


Feel a charm Magnet attracting you? 
Is a mysterious Self-Starter impelling you? 
Is some secret Transformer inspiring you? 
Is a positive Current carrying you? 
Then Live-Wire Milwaukee is drawing you. 
BE IN THE BIG CIRCUIT 
YOU ELECTRICAL CONTRACTORS AND DEALERS 


CONNECT WITH THE BIG DYNAMO 
THE ANNUAL CONVENTION OF 


The National Association of Electrical Contractors and Dealers, at 


MILWAUKEE 
JULY 14-19, 1919 


This will be a more important meeting than any the National 
Associanon has ever held. Te will be the fireein the great read- 
justment pened following the world war. Take your wite Ler 
her share in your busness and pleasure. i 


WE'LL MEET YOU THERE! 


Card Sent to Contractors Urging Attendance at National Con- 
vention in Milwaukee. 


card in purely electrical terms urges all members to 
be present at the coming annual convention of the 
National Association of Electrical Contractors and 
Dealers to be held in Milwaukee July 14-19. This 
meeting promises to be the biggest and most im- 
portant ever held by the association-and every, member 
should make an earnest.effort,to be :ptésent and take 
an active part in the proceedings. 
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QUESTIONS AND ANSWERS 


All readers are invited to submit questions and answers 
to this department. Anonymous communications will not be 
considered. Questions should relate to electrical matters of 
any kind. Answers contributed by readers should be sub- 


matted preferably within eight days of the date of publication . 


of the question and should be limited, tf possible, to 300 
words. Payment will be made for all answers published. 


Questions. 


No. 464.—TRANSFORMER DeEsiGN.—I am trying to build a 
transformer with 110-volt primary and 14 steps on the sec- 
ondary varying by 7% volts up to 105 volts, thus, 74%, 15, 
2242, 30, etc. Each step must be capable of carrying 10 
amperes. What size and amount of wire is necessary on the 
primary and secondary windings?—W. A. S., Augusta, Kans. 


No. 465.—UNpDERGROUND Conpbuit.—The writer is about 
to install 4000 ft. of 144-in. conduit underground to carry 
a No. 6 lead-covered single-conductor cable supplying a 
potential of about 1100 volts on a series “White Way” light- 
ing system. As this conduit will only be about 8 to 12 in. 
under the sidewalk, I have been advised by an engineer of 
authority on metallurgy that a black iron pipe would last 
as long on this installation as galvanized conduit and he 
suggests that I use plain iron pipe and give it a good coating 
of asphaltum. The suggestion appeals to me from the 
standpoint of cost. which would only be about half as much 
as galvanized conduit and the material could be handled in 
20-ft. lengths. I would like to take advantage of this sug- 
gestion, 1f practical, but don’t want the cost to mislead me 
on a good job. I would like to hear from some of the 
readers experienced in this subject before going ahead with 
this installation—W. W.. Ludlow, Ky. ` 


No. 466.—GrouNDING TRANSFORMERS AND SECONDARIES.— 
Up to the present time the undersigned has always grounded 
the neutral of secondaries on transformer poles, together 
vith grounding the transformer cases at this point and 
installing the lightning arresters on the next pole away 
from the transformers. It is now strongly recommended 
by leading engineers that the lightning arresters be installed 
as near as possible to the transformers, which doubtless 
means on the same pole. and the neutral grounds will now 
have to be made at another point. I am in favor of this 
change and appreciate its protective advantages, but would 
like to hear from readers as to best location for the neutral 
grounds and their ideas on grounding the transformer cases. 
—H. M., Cincinnati, Ohio. 


No. 467.—OpeRATING Cost oF Eectric Housenotp RE- 
FRIGERATORS.—I woud like to know from some reliable source 
what is the operating cost of the electrically operated refrig- 
erators that are being recommended for household use. 
What is the experience as to their dependability ?—R. H. T., 


New York, N. Y. 


Answers. 


No. 462.—E1ectric WELDING OF Ratrs.—Is there a definite 
dividing line between spot and are welding as to where one 
would be used and not the other, or does their utility overlap 
to a certain extent? I refer especially to the welding of 
street-car rails, for which both methods seem to have been 
used. Which method is preterred for this work?—T. N,, 
Toledo, Ohio. 

In the case in question, the inquirer probably 


means resistance welding instead of spot welding. 
There is no very sharp dividing line between these two 
classes of electric welding, that is, arc and resistance 
welding. Both may be used under proper conditions. 
As a general rule, arc welding is emploved where the 
pieces to be joined are quite large and the surfaces 
must first be built up by fusing some extra metal into 
the joint through use of a met tal electrode; it is also 
used where miscellaneous or mixed work is to be 
done, that 1s, where there is no repetition of the same 
work in a large number of cases that would be greatly 
facilitated by use of a special welding machine oper- 
ating on the resistance principle. 


ELECTRICAL REVIEW 


Vol. 74—No. 25. 


For rail welding, assuming work for a consider- 
able stretch of track, it is now quite common to 
employ a welding machine specially designed for the 
purpose. It makes a quicker and more reliable weld 
because it does not take so much skill to operate as the 
arc-welding process.—B. S. A., Chicago, Ill. 


No. 463.—Series LIGHTING AND House Service WIRES ON 
SAME INSULATORS.—A certain lighting company is using rub- 
ber-covered duplex wire to run down on poles to feed its 
street series lamps. It also runs down with rubber-covered 
duplex wire for 110-volt house service conections. The 
point in question is, does the tying of both these duplex wires 
in the same insulator grooves where the wires travel down 
the side of the pole not constitute both a fire and life hazard? 
My contention is that this is very apt to conduct the high 
voltage of the street series circuit into the house circuit. I 
would like to get some opinions on this.—W. M. G., White 


Plains, N. Y. , , , 
Answer A.—It is decidedly a dangerous practice 


to install street-lighting wires and service wires on the 
same insulators. Good practice dictates that primary 
wires and street-lighting wires be carried on an arm 
above the secondary arm, spaced at 2-ft. centers. 
Service drops should be run with weatherproof single- 
conductor wire, using liberal spacing. The service 
drops should drop directly from the line arm or from 
a buck arm, depending on the location of the house 
served. 

Rubber-covered duplex wire used for street lights 
may be run down the pole on insulators with safety. 
The justification of this construction lies in the fact 
that, though the circuit voltage is high, the voltage 
between the two duplex conductors is low.—W. H. K., 
Evanston, Ill. 

Answer B—The inquirer’s contention is borne 
out by the opinion of the best known authorities on 
electrical distribution. Series street-lighting circuits 
when alive carry a much higher voltage than second- 
ary service circuits, consequently they must be not 
only distinct and separate, but separated by a distance 
depending on the difference in potential between the 
circuits. Running down the pole on the same insula- 
tors is therefore a very hazardous practice both from 
the standpoint of hfe and fire hazards. Breakdown 
of insulation on the wires is very likely to introduce 
a dangerously high voltage into the house with this 
construction. If the service drop cannot be carried 
directly from the cross-arm to the service-entrance 
fitting and must be run down along the pole, it should 
in the case in question be run down in iron conduit 
which is grounded, or the loop to the street lamp 
should be run in iron conduit properly grounded.— 
T. D. W., Indianapolis, Ind. 

Answer C.—I should regard this as a very danger- 
ous construction and would unhesitatingly condemn it. 
There is no specific provision covering just this point 
in either the National Electrical Code or the Satety 
Code to my knowledge, and I have searched both 
carefully. Yet it would constitute a serious fre and 
life hazard.—M. J. R., Troy, N. Y. 


CORRECTION. 


In Answer E to Question No. 460 on rails instead 
of trolley wires for traveling cranes, published in the 
issue of May 31, 1919, a typographical error was over- 
looked. It was stated that “extended aluminum 
shapes are used with alternating currents of large 
volume”: the word “extruded” should have appeared 
instead of extended. These shapes are made by draw- 
ing the metal through sharp dies instead of rolling as 
is customary, thus making these shapes closer to gauve 
and giving them sharper angles ancbfillets. 
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New Appliances 


Attractive New Electric Washer—Centrifugal Apparatus 
for Treating Oils—Development of Safety Switch Features 


The Blue Bird Electric Washing 
Machine. 


Great development has taken place 
in the last few years in the production 
of electric washing and wringing ma- 
chines. This has been stimulated by 
the scarcity of domestic help and the 
high wages demanded by servants 
and visiting laundresses. The imme- 
diate result of this was a very heavy 
demand for washing machines, which 
in turn caused manufacturers to in- 
crease their production and also de- 
velop new types. Other manufactur- 
ing companies have also entered this 
business with new types, among these 
being the Blue Bird Manufacturing 
Co., St. Louis, Mo., whose product 
has a number of unique features. 

Organized as the National Tool & 
Manufacturing Co., this corporation 
made an enviable record in turning 
out several million dollars’ worth of 
very exacting and precise war work 
in the last two years. Prompt deliv- 
eries secured for it much special 
emergency work for the Government. 
Its large manufacturing facilities in 


The New Blue Bird Washer and Wringer With Cover Removed 


Ready for Use. 


St. Louis have recently been adapted 
for the production of electrical appli- 
ances and the Blue Bird washer is the 
first of these to be perfected and mar- 
keted. 

This new washer impresses one at 
first glance as being unique. This is 
because of the very attractive white 
cabinet in which it is encased. Like 
all the rest of the machine, except the 
wringer frame, this is of metal shaped 
in graceful lines and handsomely fin- 
ished with a very durable white 
enamel, baked on. It is furnished 
with a white enameled sheet-metal 
top, which can be put on after the 
wringer is removed; the latter is eas- 
ily done, so that with the top in place 
the cabinet can be used as a table. 
The first of the accompanying views 
gives some idea of the attractiveness 
of the design; the second illustration 
shows the machine before the cabinet 
walls are attached and gives a good 
idea of the strong angle-iron frame 
and arrangement of the tub, motor 
and drive within it. The main mem- 
bers of the frame consist of 2 in. by 


2 in. by 4g in. angle irons, securely 


riveted and solidly braced to give 
rigidity and absence of vibration. All 
corners are reinforced and the entire 
frame is covered by a coat of rust- 
proof paint. The frame and cabinet 
serve not only to support the machine 
parts and hide them from view, but 
also to protect the user from any pos- 
sible danger of having her dress 
caught in belts, pulleys or gears. Be- 
sides this safety feature, the motor is 
protected from splashing water. 

For operating principle this ma- 
chine uses an oscillating metal tub 
which swings through a large angle 
so that its ends are tilted up consid- 
erably, giving the clothes a 3-ft. fall 
into the soapy water at each reversal 
of the swing. This provides a very 
thorough agitation of the clothes and 
suds, which means effective and rapid 
cleansing action without damage to 
the clothes. It is said that a batch of 
clothes can be completely washed in 
10 to 15 minutes, depending on how 
soiled they were. The tub has a ca- 
pacity of 8 sheets and is made of 
heavy sheet copper with lap joints. 
The inside is entirely smooth and 


Blue Bird Washer Before Cabinet Is Put On, Showing) Frame 


and Arrangement of Parts: 
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heavily tinned. A wide opening with 
heavy sheet copper cover tightly fit- 
ting over it is provided at the top. A 
double drain leads to an outlet to per- 
mit quick emptying of the tub, which 
is easily kept clean. 

A special Westinghouse motor for 
washing-machine use is supplied. Its 
pulley drives through an endless belt 
kept tight by passing over an idler 
pulley; the driven pulley is connected 
to the gears so as to give a simple 
and direct drive that is positively 
alined. The motor is controlled by a 
simple switch; its operation of the 
tub through a clutch is controlled by 
a lever just above the top of the cab- 
inet. There is only one other lever; 
it controls the wringer for starting, 
stopping and reversing. The wringer 
has an automatic safety release and 
can be swung to operate in three posi- 
tions. It has 12-in. rolls and all its 
gears are inclosed. 

The machine is mounted on large 
double-wheel, roller-bearing casters, 
making it easy to move about without 
scratching floors. A 10-ft. heavily in- 
sulated connecting cord is furnished. 
The cabinet dimensions are 26 by 31 
in. by 3414 in. high; the height over 
the top of the wringer is 52 in. 

Every effort has been made in the 
design of the machine and in its con- 
struction in a thoroughly modern 
plant to provide a durable and effi- 
cient as well as dependable and at- 
tractive washing outfit at a relatively 
moderate price. The facilities of the 
company, both manufacturing and 
financial are such as to permit pro- 
duction on a large scale while also 
carrying the accounts of dealers so 
they may sell the machines on install- 
ment payments. 

These washing machines are being 
marketed through jobbers and local 
dealers by the Blue Bird Appliance 
Co., 22nd and Washington streets, St. 
Louis, Mo. 


Centrifugal Apparatus for Re- 
claiming and Purifying Oils. 


Modern practice tends to more gen- 
erous use of oil in the lubrication of 
steam engines, internal-combustion en- 
gines, pumps, compressors, generators 
and motors—in -fact, all kinds of ma- 
chinery using oil for lubricating pur- 
poses. This floating of bearings ana 
other parts of machinery exposed to 
friction in a bath of oil insures an ample 
supply at all times, reducing to a mini- 
mum the wear and danger due to insuf- 
ficient lubrication. 

Modern machine-shop practice also 
shows a tendency toward a more liberal 
use of oil for cutting and heat-treating 
purposes. The increased use of auto- 
matic machinery and the necessity for 
turning out more work of a better qual- 
ity has resulted in larger oil consump- 
tion in every factory. Oil used for all 
these and similar purposes shortly be- 
comes foul. It is bound to pick up all 
kinds of impurities during its passage 
to and through the various places where 
it is used. The continued use of such 
oil is, of course, very detrimental: the 
dust. prit, particles of metal and other 
foreign matter which it collects will 
raise havoc with bearings, pistons, cut- 
ting edges of tools, etc. 

Another source of trouble is the pres- 
ence of water in the oil. Water in the 
bearings, crank cases, etc., causes exces- 
sive and uneven wear, loss of power due 
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to increased friction, which friction gen- 


erates heat, causing premature destruc- 
tion of the wearing surfaces. The pres- 
ence of even a slight amount of water in 
cutting oils causes smoking as it passes 
over the work, which is a source of an- 
noyance to the operators. 

In an effort to minimize the detri- 
mental effects of these impurities it has, 
in the past, been the practice in many 
places to allow the impurities to settle 
out by gravity in tanks. The oil in which 
the settlings were present was thrown 
away, causing a heavy loss. 

A realization of the tremendous waste 
and other drawbacks of this practice 
brought upon the market several filter- 
ing devices which, however, are slow, 
wasteful, cumbersome and inefficient, as 
well as limited in their scope, as com- 
pared with the modern method devel- 
oped by the De Laval Separator Co., 165 
Broadway, New York. For that reason 
many of the largest manufacturing 
plants throughout the country have 
adopted the De Laval method. 


Turbine-Driven De Laval Oii 
with Capacity of 350 G. P. M. 


Purifier 


Even betore the sharp advance in 
price of oils, it did not take a De Laval 
installation long to pay for itself. The 
present high prices have considerably 
shortened this time and also greatly em- 
phasized the necessity for reclamation. 

The De Laval multiple oil clarifier is 
used for separating solids from the 
liquid in which they are suspended. It 
has only one discharge through which 
the liquid escapes, while the solids are 
retained in the sediment pockets pro- 
vided inside the revolving bowl. The 
De Laval oil purifier consists of a bowl 
with two outlets through which the two 
liquids of different specific gravities es- 
cape. The oil filter of the same make 
removes the last particles which were 
too light or so minute that centrifugal 
force alone would not readily separate 
them from the liquid. 

The De Laval oil refining and reclaim- 
ing apparatus can be used, of course, for 
treating lubricating and fuel oils, and oil 
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that has been used for automobile en- 
gine crank cases, axles, and for cutting 
purposes with all forms of machine 
tools, by which 20 to 55% saving ac- 
crues, better work and finish is accom- 
plished, and the possibility of septic 
poisoning is almost eliminated. 


Development of Safety Features 
in Trumbull Enclosed Switches. 


The “Safety First” movement has 
been making steady headway for many 
years, although during the war the 
rush for production necessarily caused 
it to be less prominent in the attention 
demanded of the public. Nevertheless, 
further headway has been achieved and 
especially in the electrical line where 
the movement for requiring safety en- 
closed switches in place of the old knife 
switch with exposed blades and termi- 
nals has made much progress. Not only 
are safety switches now required in 
many cities and states, but more definite 
safety features are required in their 
construction, so that a review of the 
development of these safety features in 
a typical line of approved switches is 
worthy of attention. 

We have selected the safety switches 
made by the Trumbull Electric Manu- 
facturing Co., Plainvile, Con., as typical 
of the most approved practice in safety 
switch construction. In their design 
the effort was made to incorporate all 
essential features to make these switch- 
es as safe and foolproof as possible. The 
first thing settled was to provide a metal 
enclosure which would positively pre- 
vent a workman or other person from 
coming in contact with the switch blades 
as long as the switch was closed or 
“live.” This meant a substantially built 
box that positively could not be opened 
until the switch was thrown to “off” 
position. A steel box of ample strength 
was readily provided, the cover or door 
of which was arranged with a deep 
flange to make it rigid and fit well 
around the body of the box. Substan- 
tial hinges and a catch were provided. 

The latter insures that the box re- 
mains locked until the switch is opened 
by means of the operating lever project- 
ing from the side. At the same time 
this catch serves to prevent closing the 
switch after the box has been opened 
until the door or cover is first closed. 
This catch is thus practically an inter- 
locking device incorporating two im- 
portant safety features. It is of simple 
but positive construction, including a 
gravity and spring-pressed pawl which 
engages a notch in the hub of the 
switch-handle pivot; in the other end 
of this pawl is a finger that serves to 
lock the catch on the door. This in- 
sures the condition that the door can 
be opened and closed only when the 
switch is in open or “off” position, 
while the switch cannot be closed until 
the box door is closed. If it is neces- 
sary for the electrician or inspector to 
inspect and test the switch while in 
running position, he may do so by prop- 
erly manipulating the catch by means of 
a screw-driver inserted in the slot, 
thus allowing the switch to close with 
the door open. 

A desirable refinement. which is real- 
lv an additional safety feature, can be 
added to any fusible service switch or 
motor-starting switch. It consists of a 
shield placed over the contacts where 
the line enters. Since the blades and 
fuses are always dead when the_hbox is 
onen. this; protects,anvone from contact 
with the remaining live contacts. 
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Autostarter—Industrial Controller 
Co., Milwaukee, Wis. 

Qil-immersed switch and air-cooled 
transformer mounted as unit in metal 
case, with no-voltage release coil and 
with overload protection in form ot 
two relays also contained in the auto- 
Starter case. 

In “off” position windings and mo- 
tor are completely disconnected from 
line. Overload release is inoperative 
during process of starting motor, and 
other circuit-breakers or fuses are 
necessary in motor circuit. 

“1-C.” Capacities 50 hp. and less, 
600 volts or less. Class Nos. 2205, 
2206, 2210, 2211. 

Listed Jan. 25, 1919. 


Autostarters. — Western Electric 
Co., 463 West street, New York. 

Automatically controlled contactors 
and air-cooled compensators mounted 
as unit on plate panel; separate 
switches are required to disconnect 
line wires. Used as means whereby 
potential impressed on alternating- 
‘current motor terminals may be made 
less than full line voltage during 
starting process. 

Capacity 200 hp. or less, 600 volts 
or less. Type CR = 2363. 

This manufacturer also furnishes 
autostarters for circuits of voltages 
higher than 600. These will be gen- 
erally acceptable for use when in- 
stalled in accordance with require- 
ments of inspection departments hav- 
ing jurisdiction. 


Listed Feb. 17, 1919. 


Cabinets and Cutout Boxes, Sheet- 
Metal.—The Electrical Manufactur- 
ing Co., 112 Hamilton avenue, N. E., 
Cleveland, Ohio. 

Listed Feb. 24, 1919. 


Cabinets and Cutout Boxes, Sheet- 
Metal.— Robertson Electric Construc- 
tion Co., Mohawk and Niagara Streets, 
Buffalo, N. Y. 

Listed March 31, 1919. 


Cabinets and Cutout Boxes, Sheet- 
Metal.—Star Metal Box Co.. 507 West 
19th street. New York, N. Y. l 

Listed March 5, 1919. 


Cabinets and Cutout Boxes, Sheet- 
Metal.—Thomas & Betts Co., 63 Vesey 
. street, New York, N. Y. 

Listed Feb. 17, 1919. 


Conduit, Rigid Steel.—National 
Enameling & Manufacturing Co., 
Renshaw Building. Pittsburgh, Pa. 

Enameled, electrogalvanized and 
hot-galvanized conduit. 

Listed April 4, 1919. 


Conduit Boxes.—F. H. Ward, 72 
Carlton avenue, Brooklyn, N. Y. 

Cast-iron conduit boxes, for use 
with flexible steel conduit or armored 
cable. Types A, C. E, J,S 

Listed Feb. 27, 1919. 


Conduit Boxes.—Appleton Electric 
Co.. 212-14 North Jefferson street, 
Chicago. 


Underwriters’ Laboratories, es- 
tablished and maintained by the 
National Board of Fire Under- 
writers (for service—not profit), 
have examined, tested and listed 
these electrical appliances in ac- 
cordance with the Laboratories’ 


Code for Construction and Test 


of Electrical Appliances. Coptes | 
of complete lists of standard ap- 
pliances may be obtained from 
local inspection departments or 
from offices of the Laboratories 
in the principal cities. 


“Unilets,” pressed steel. Series 
FSR, GE, GG. 


Listed May 20, 1919. 


Conduit Boxes, Fittings for—Cov- 
ers.—Pass & Seymour, Inc., Solvay, 
N. Y. 

Porcelain covers for conduit boxes 
for use as rosettes. Catalog Nos. 
1167-68. 

Listed Feb. 13, 1919. 


Current Taps.—The Arrow Electric 
Co., Hartford, Conn. 

“Arrow E.” Adapter caps, Catalog 
No. RJ. 

Listed March 12, 1919. 


Current Taps.—The Bryant Elec- 
tric Co., Bridgeport, Conn. 

“Bryant” or “Perkins,” multiple 
type. 

Keyless, 660 watts, 250 volts. Cat- 
alog No. 101. 

Listed Feb. 4, 1919. 


Cutout Bases, Plug-Fuse.—The 
Chelten Electric Co., 4859-65 Stenton 
avenue, Philadelphia, Pa. 

“Chelten,” O-30 amperes, 125 volts. 
Catalog Nos. 1935, 2199, 2587, 2965. 

Listed Feb. 18, 1919. l 


Fixtures.—H. E. Bullington, 212 
North Adams strect, Richmond, Va. 
Listed April 10, 1919. 


Fixtures.— Ben Engelberg. 116 
North Eighth street, Richmond, Va. 
Listed May 1, 1919. ‘ 


Fixtures — Lightolier Co, 571 
Broadway, New York, N. Y. 
Listed March 13, 1919. 


Flexible-Tubing Fasteners. — Na- 
pole Metal Molding Co., Pittsburgh, 

a. 

“Nat. No. 2230,” for securing flex- 
ible tubing in outlets. Catalog No. 
2230. 

Listed April 22, 1919. 


Fuses, Cartridge—Commercial En- 
closed Fuse Co., 1317 Willow avenue, 
Hoboken, N. J. 

“Commercial” 
fuses. 

0-¢00 amperes, 250 volts. 

Listed Feb. 5, 1919. 


cartridge enclosed 


Fuses, Cartridge.—Killark Electric 
Manufacturing Co., 3940 Easton av- 
enue, St. Louts, Mo. 

“Killark” cartridge enclosed fuses. 

0-200 amperes, 600 volts. 

Listed Feb. 10, 1919. 


Heaters, Air—American Electrical 
Heater Co., Woodward, Burroughs 
and Cass avenues, Detroit, Mich. 

“American Beauty Twin Radiant,” 
660 watts, 250 volts or less. Catalog 
No. 6215. 

Listed April 1, 1919. 


Heaters, Air.— Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. 

“Westinghouse,” “Square” type. 

ype D, non-luminous, 1000-3000 
watts, 100-250 volts, styles 229942-49 
inclusive, 229998-230001 inclusive, 280,- 
532-38 inclusive. 

Listed March 17, 1919. 


Heating Appliances, Cooking and 
Liquid. Westinghouse Electric & 
Manufacturing Co., East Pittsburgh. 

“Westinghouse,” Disk stoves, 600 
watts, styles 270701-02. 

Ranges 14 kw. or less, 110-220 volts. 
Styles 266931-33-35, etc., to 61 inclu- 
sive, 278604-11 inclusive, 278881-932 in- 
clusive. 

Hot plates, 660-2000 watts. 100-250 
volts. Styles 231562, 231564, 231566- 
69 inclusive, 266968-70-72-74. 

Listed March 17, 1919. 


Heating Appliances, Cooking and 
Liquid.— Westinghouse Electric & 
Manufacturing Co., East Pittsburgh. 

“Westinghouse” electrically heated 
cooking appliances having heaters re- 
movable from stands or vessels with 
which they are intended to be used. 

Water heaters, 500-1100 watts, 100- 
250 volts, Styles 151105-06, 170996. 

In these devices no adequate means 
have been provided for eliminating 
hazard (similar to that of electric 
pressing irons) resulting from pos- 
sibility that heating elements with 
current “on” may be left on combust- 
ible material, such as tables or cloths, 
and thereby cause fires. In this re- 
spect such heating devices are judged 
from point of view of fire hazard to 
be inferior to similar appliances 
equipped with stands or feet which 
insure permanent separation from 
surfaces on which they rest. In other 
electric and mechanical details these 
heaters are judged to be suitably con- 
structed. 

Listed March 19, 1919: 


Heating Appliances, Industrial and 
Laboratory. — American Electrical 
Heater Co., Woodward, Burroughs 
and Cass avenues, Detroit, Mich. 

“American Beauty.” Soldering iron, 
100 watts, 250 volts or less, Catalog 
No. 3138. 

Listed April 1, 1919. 


Lightning Rods.—The George E. 
Thompson Lightning Rod €o., Owa- 
tonna,.. Minn. 

Listed May 16, 1919. 
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Miniature Motion-Picture Machine. 
—The Victor Animatograph Co., Dav- 
enport, Iowa. 

Portable motor-operated motion- 
picture machine of miniature type. 

“Victor Satety Cinema.” Electrical 
parts of device comprise a /2-watt, 
12-volt, gas-filled lamp with regulat- 
ing rheostat; variable-speed driving 
motor; portable cord and attachment 
plug, 660 watts, 110 volts. 

For use with slow-burning film 
only. 

Listed Feb. 7, 1919. 


Outlet Bushings—Cameron Over- 
bagh, Chicago, Ill. 

Connector bushings of malleable 
iron with lock nut and bushing for 
use with armored cabled or flexible 
steel conduits. 

“Two in One.” For % in. knock- 


outs. 
Listed March 26, 1919. 


Panelboards. — Sprague Electric 
Works of General Electric Co., 527 
West 34th street, New York, N. Y. 

Consisting of assembly of busbars 
with or without standard cutout parts, 
or with or without standard switches 
mounted on insulating bases. De- 
signed for use on low-potential cir- 
cuits. 

Panelboards with brush-type main- 
line and tumbler-type branch-circuit 
switches, with or without plug or 
cartridge enclosed fuse cutouts. Types 
TPS, TES. 

Listed Jan. 28, 1919. 


Panelboards — Trumbull Electric 
Manufacturing Co., Plainville, Conn. 

Consists of assembly of busbars, 
with or without standard cutout parts, 
or with or without standard switches 
mounted on insulating bases. De- 
signed for use on low-potential cir- 
cuits. 


Listed April 23, 1919. 


Portable, Flexible Cord for Elec- 
tric Heaters—Eugene F. Phillips 
Electrical Works, Ltd.. De Gaspe and 
Marmier streets, Montreal, Can. 

Marking: Two cotton threads 
cabled with copper strands. 

Tag on coil to read “Nat’l Elec. 
Code Standard.” 

Listed Jan. 10, 1919. 


Receptacles for Attachment Plugs, 
and Plugs—Benjamin Electric Man- 
ufacturing Co., 120-128 South Sanga- 
mon street, Chicago, Il. 

“Benjamin,” 660 watts, 250 volts, 
Catalog No. 7641; with plugs 7624-25. 

Listed Feb. 11, 1919. 

Receptacles for Attachment Plugs, 
and Plugs.—The Bryant Electric Co., 
Bridgeport, Conn. 

“Bryant” or “Perkins,” 10 amperes, 
250 volts. Spartan Catalog No. 127. 

Listed March 3, 1919. 

Receptacles, Medium-Base.— Pass & 
Seymour, inc., Solvay, N. Y. 

“P. & S?” porcelain shell. 

Kevless, Catalog No. 28795. 

Pull, Catalog, No. 829. 

Listed April 16, 1919, 


Receptacles, Medium - Base. — 
Trenton Electric & Conduit Co., Tren- 
ton, N., J. 

“T. E. Porcelain shell. 


& C. Co.” 
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Keyless, Catalog No. 181. 
~ Listed April 15, 1919. 


Receptacles, Mogul-Base.— General 
Electric Co., Scnenectady, N. Y. 
Porcelain shell. 
Keyless, Catalog No. GE1194. 
Listed April 22, 1919. 


Resistance Appliances. — National 
Electric Controller Co., 154 Whiting 
street, Chicago, Il. 

“National” speed regulators. 250 
volts or less, Type R. Catalog Nos. 
92-S to 111-S inclusive, 125-260 inclu- 
sive. 

Listed May 16, 1919. 


Resistance Appliances. — Ward 
Leonard Electric Co., Mount Ver- 
non, N. Y. 


Enameled resistance units when 


suitably mounted on bases of non-' 


combustible material. 
Listed Feb. 5, 1919. 


Signal Appliances—Marine Bells 
and Buzzers and Horns.—Benjamin 
Electric Manufacturing Co., 120-128 
South Sangamon street, Chicago, Ill. 

“Benjamin” electromagnetic bells 
and buzzers, 125 volts or less, direct 
current or alternating current. 

Water-tight bells, Catalog Nos. 
8378-82 inclusive, 8384. 

Water-tight buzzers, Catalog Nos. 
8370, 8416, 8475-77 inclusive. 

Water-tight horns, howler 
Catalog Nos. 8540-41 inclusive. 

Non-water-tight bells. Catalog Nos. 
8484-92 inclusive. 

Non-water-tight buzzers, 
No. 9417. 

Listed April 3, 1919. 


type. 


Catalog 


and 
Ad- 


Signal Appliances — Bells 
Horns.—Schwarze Electric Co., 
rian, Mich. 

“Schwarze” bells, 550 volts or less. 
Catalog Nos. 6B, 6C, 6E, 9A, 20, 21, 
22A, 24, 30. 


Horn, 50 volts or less, Catalog 
No. 3. 

Listed March 14, 1919. 

Soldering Flux.—The M. W. Dun- 
ton Co., 150 Niagara street, Provi- 
dence, R. J. 


“Nokorode.” Soldering flux in form 
of paste, for use in soldering copper, 
brass, galvanized iron, tin plate, etc. 

‘Not likely to cause corrosion of sol- 
dered parts. Forms secure mechani- 
cal and electrical bond between solder 
and metal to which it is applied. 

Listed March 12, 1919, 


Soldering Flux.— McGill 
turing Co., Valparaiso, Ind. 

“Star” and “Crescent.” Soldering 
fluxes in form of pastes and sticks for 
use in soldering copper, brass, gal- 
vanized iron, tin plate, etc. 

Not likely to cause corrosion of 
soldered parts. Forms secure me- 
chanical and electrical bond between 
solder and metal to which it is ap- 
plied. 

Listed March 14, 1919. 


Manufac- 


Switches, Automatic— Magnetically 
Operated Type.—The Cutler-Hlammer 
Manufacturing Co., Milwaukee, Wis. 

Automatic switch consisting of con- 
tacts actuated by overload relay with 
adiustable load and time element. 

0-100 amperes, 0-600 volts. “C-H” 
Bulletin 10175. 


Listed Jan. 18, 1919. 


=- The Bryant Electric Co., 
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Switches, Enclosed—The Trumbull 
Electric Manufacturing Co., Plain- 
ville, Conn. 

“Circle T.” Three and four-pole 
motor-starting knife switches with 
clips for standard cartridge enclosed 
fuses which are short-circuited when 
switch is in starting position. En- 
closed in metal cases and designed for 
manual operation without opening 
cases. 30 and 60 amperes, 250 and 
500 volts, alternating current. Cat- 
alog No. 13549. 

Listed Feb. 7, 1919. 


Switches, Knife—The Chelten Elec- 
tric Co., 4859-65 Stenton avenue, Phil- 
adelphia, Pa. 

“Chelten.” 30 amperes, 125 volts. 
Catalog No. 901. 

a amperes, 250 volts, Catalog No. 

Listed Feb. 18, 1919. 


Switches, Oil-Break.—General Elec- 
tric Co., Schenectady, N. Y. 

“G. E.”  Oil-immersed switches. 

Spring finger type. 30 amperes, 000 
volts, non-automatic Type FP-15. 

Note: This company is also pre- 
pared to furnish for circuits of high- 
er voltages oil switches and circuit- 
breakers which it guarantees to be 
suitable for use at assigned ratings 
of current and voltage. Inspection 
departments having jurisdiction- 
should in all cases be consulted be- 
fore such switches or breakers are in- 
stalled. 

Listed Jan. 27, 1919. 


Switches, Push and Rotary Flush.— 
Bridgeport, 
Conn. 
Single-pole, Catalog Nos. 2707-08. 
Three-way, Catalog No. 2903-M. 
Listed May 7, 1919. 


‘Switches, Push Flush—Francis 
Keil & Son, 401-25 East 163rd street, 
New York, N. Y. 

Single-pole, Catalog No. 32511. 

Double-pole, Catalog No. 32512. 

Three-way, Catalog No. 32513. 

Listed March 27, 1919. 


Transformers, Bell-Ringing.—Vik- 
ing Electric Co., 150-52 Chambers 
street, New York, N. Y. 

“Viking.” Air-cooled transformers 
designed to supply current at follow- 
ing voltages. For use only in ringing 
bells or for similar signaling work, 
when primary wiring is installed in 
accordance with Class C rules, Na- 
tional Electrical Code. 

60 cycles, primary 110 volts. 

Secondary 8 volts, Type A. 

Secondary 8-14-22 volts, Type B. 

Listed March 12, 1919. 


Transformers, Lighting.—Gardner 
Electric Manufacturing Co., 1368 Park 
avenue, Emeryville, Cal. 

“Gardner.” Air-cooled indoor 
transformers designed to supply cur- 
rent at following voltages to incan- 
descent lamps for house hghting or 
electric signs. For use only when 
installed and wired in both primary 
and secondary circuits in accordance 
with Class C rules, National Elec- 
trical Code. 

60 cycles, 500 volt-amperes. Pri- 
mary 440, 220 volts;-secondary 220, 
110 and 6_volts. 

Listed April 12, 1919, 
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“ Maher Engineering Organized—Electric Storage Battery 
Entertained by Engineers—Valuable Literature Distributed 


The Van Dorn Electric Tool Co., 
Cleveland, Ohio, has issued a leaflet 
on its portable electric drills. These 
are briefly described and numerous 
views are shown of their application 
for various purposes. The Van Dorn 
bench drilling stand is also shown 
and briefly described. 


Chicago Mica Co., Valparaiso, Ind., 
manufacturer of mica, at the annual 
meeting held recently, elected the fol- 
lowing ofticers: President, A. W. 
Pickford; vice-president, L. L. Fleig, 
and secretary-treasurer, John F. Grif- 
fin, all of whom have taken over a 
majority interest in the company. 
During the past few years the com- 
pany's endeavor has been toward a 
high standard of Micabond insulation 
in quality, uniformity of product and 
service, and assures the trade of much 
greater efforts upon the part of the 
present owners to work toward their 
individual requirements. 


The Automatic Electrical Devices 
Co., 120 Opera Place, Cincinnati, has 
prepared some very convenient cards 
showing standard charging rates for 
lead and Edison storage batteries. 
The lead batteries for which the 
rates are given are four types of 
Exide hatteries, ranging in size from 
7 to 35 plates per cell. The Edison 
batteries range in size from 2 to 18 
plates. In each case the normal charg- 
ing rate as well as the boosting rate 
is given. These tables have been 
prepared in connection with the com- 
pany's line of storage battery charg- 
ing equipment, which is especially 


suitable for industrial trucks and 
tractors using these types of bat- 
teries. 


Crystal Washing Machine Co., De- 


troit, Mich., has prepared for the 
dealer an excellent merchandising 
plan book. The book is gotten up 


in a very attractive manner and out- 
lines a sound sales plan, which if ap- 
plied by the dealer is bound to result 
in increased sales of the Crystal 
washing machine. In order that deal- 
ers may cash in on the tremendous 
profit possibilities of this labor-saving 
device, the Crystal company offers 
without cost to the dealer a complete 
line of attractive window displays, 
newspaper advertisements, electro- 
types of trademarks, washer and gold 
medal of award, demonstration books 
for salesmen, window cards, moving 
picture slides, sales letters and liter- 
ature for distribution, and is an op- 
portunity which the dealer cannot af- 
ford to pass by. 


The Maher Engineering Co. has 
been organized with ofħces at 818- 
819 Michigan Boulevard building, 30 
North Michigan boulevard, Chicago. 
This new concern will take over the 
mechanical equipment accounts for- 
merly handled by the Adams & Maher 


Co., which becomes a construction 
company. The accounts handled by 
the new organization are Dayton- 
Dowd Co., centrifugal pumps; Erie 
Engine Works, steam engines; Wag- 
ener Steam Pump Co., direct-acting 
pumps; Sims Co., feed water heaters 
and hot water generators and Pratt 
Engine & Machine Co., fertilizer ma- 
chinery and sulphuric acid plants. 
The officers are E. E. Maher, pres- 
ident, long identitied with the me- 
chanical equipment business in the 
Middle West. Lieut. Lincoln E. 
Maher, treasurer, and C. B. Adams, 
secretary. Lieutenant Maher has 
just returned from France, having 
served 22 months with Company 
C, 132nd Infantry, 33rd Division. 
He was commanding officer of 
Company C during the severest 
fighting and served with distinc- 
tion, winning great credit for his 
fearlessness and efhciency in action. 


DeLaval Steam Turbine Co., Tren- 


ton, N. J., is distributing a very 
interesting publication devoted to 
geared marine steam turbines. In 


this bulletin are clearly pointed out 
the many advantages of the geared 
marine steam turbine over the re- 
ciprocating engine for ship propul- 
sion, which have led to its adoption 
as the propelling unit for many ships. 
These may be summarized as follows: 
Greater speed from a given weight 
of power plant; greater steaming 
radius or greater speed from the same 
weight of fuel, or greater cargo 
carrying capacity with the same speed 
or steaming radius; also lessened ex- 
pense for attendance and supplies, 
and increased reliability, as shown by 
less time_lost in overhauling and re- 
pairs. A detailed description of this 
turbine is entered into and many il- 
lustrations of the engine included in 
the publication. 


Morse Chain Co., with principal 
offices in Ithaca, N. Y., and branch 
offices in the principal cities of the 
United States, has issued a 12-page 
pamphlet treating with chain drives, 
and aims to present to textile engi- 
neers a short synopsis on the general 
subject of chain drives rather than to 
attempt to exploit any particular 
make or type of power chain. It is 
well illustrated and contains consid- 
erable engineering data contorming 
to the best practice at the present 
time and will prove very useful as a 
reference book to the engineer. In 
the pamphlet is reprinted an article by 
J. S. White, which appeared in the 
1919 year book of the National Asso- 
ciation of Cotton Manufacturers, set- 
ting forth the tremendous possibilities 
in the field of chain driving and the 
many advantages accruing from the 
use of chain drives in general power 
transmission work. The Morse Chain 
Co. is the sole manufacturer of the 
Morse rocker joint chain designed for 


power transmission purposes, and it 
is generally recognized as possessing 
great merit by engineers throughout 
the country. The rocker joint in these 
chains is free from prevailing lubri- 
cation difficulties, resulting in long 
life and high efficiency of the silent 
chain. In the United States there 
are now in daily service Morse chain 
drives transmitting an aggregate of 
approximately 3,000,000 hp. 


Marble-Card Electric Co., Glad- 
stone, Mich., has prepared Bulletin 
100, which describes in detail its com- 
plete line of MC direct current motors- 
and dynamos, ranging in sizes from 
Y% to 75 hp. The motors and gen- 
erators described are the result of 
John F. Card's 26 years’ experience 
in designing and manufacturing di- 
rect-current machinery for all classes 
of service, and there are now some 
40,000 motors and generators after 
his design in successful operation 
throughout the United States and in 
many foreign countries. These ma- 
chines have been built to meet the 
demand for a motor capable of with- 
standing continuous service at full 
load and with sufficient reserve ca- 
pacity, both electrical and mechan- 
ical, to take heavy overloads without 
showing signs of distress. All stand- 
ard machines are of the commutating 
pole type with ball bearings of liberal 
capacities to eliminate any strain 
that might be placed upon them 
through gear drive, which is usually 
considered the most severe. 


The Electric Storage Battery Co., 
Chicago ofhce, was the guest of a 
number of engineers and representa- 
tives of truck and tractor manufac- 
turers on June 13. About fifty gath- 
ered together and after an inspection 
of one of the large stand-by Exide 
batteries in the ‘Adame street Station 
of the Commonwealth Edison Co., 
they partook of luncheon at the Chi- 
cago Yacht Club. During and after 
luncheon matters pertaining to bat- 
teries were discussed and many in- 
teresting pers iences and 
creditable formantees . of Selectric 
trucks and tractors related. ^ The 
battery at: Adams street, originally 
152 cells of 87° plates each, installed 
in 1898 and\rec nstryicted ih INovem- 
ber, 1915, nodW ‘¢onsists of 150 cells 
of 91 plates each, a numberof the 
original plates still being-m_ service. 
The battery has a rating of 28,800 
amp. for 20 minutes continuously at 
approximately 120 volts. This is one 
of 29 “Exide” central-station batteries 
installed for the Edison company and 
one of a total of more than 200 
central station batteries installed 
throughout the country, the combined 
rating of which is more than 3,350,000 
amp. at the 20-minute rate on the 
120-volt bus. The meeting was in 
charge of G. H. Atkins,.who acted as 
host. 
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EASTERN STATES. 


Rutland, Vt.—Arrangements have 
been completed whereby the Rutland 
Railway, Light & Power Co. will 
supply the John Jones Slate Quarry 
with electric current to operate two 
35-hp. motors for hoisting purposes, 
a 50-hp. motor for an air compressor, 
and a 10-hp. motor for a pump. The 
Jones company has arranged to ad- 
vance the cost of the extension to 
the quarry, work upon which will be 
Started in the near future. It is ex- 
pected the slate company will be able 
to use the electric drive at the quarry 
in about two months. 


Boston, Mass. — Boston Elevated 
Railway Co. is having plans prepared 
for the installation of two new multi- 
Stage, turbine centrifugal pumping 
units, each of 3000 gal. per minute 
capacity in the power station at Lin- 
coln street. It ts understood that the 
Edison Electric Illuminating Co. is 
also arranging plans for the installa- 
tion of similar units in its plant, with 
provisions for the installation of a 
third unit at an early date. 


Jamesville, Mass.—Worcester Wire 
Co. is making rapid progress on the 
construction of its new local wiring 
manufacturing plant at Ludlow and 
Graham streets in the Jamesville sec- 
tion, and it is understood that opera- 
tions will be inaugurated at an early 
date. 


Leominster, Mass.—Viscoloid Co. 
has recently awarded a contract to 
the J. W. Bishop Co., Worcester, for 
the construction of a gravity section 
dam and pumping building at its 
plant, the dam to be about 200 ft. 
long, 24 ft. high, with a 60-foot roll- 
way. The latter structure will be one- 
story, about 17x21 ft., of reinforced 
concrete. 


Marlboro, Mass.—Marlboro Elec- 
tric Co. has recently completed nego- 
tiations for the purchase of property 
on Garfeld street, near Florence 
street, to be used for proposed ex- 
pansion. 


Webster, Mass.— Plans are under 
consideration by the city for the in- 
stallation of a new electric street 
lighting system of the “white way” 
type commencing at Merino 
to the Junction of Lake, South Main 
and Main streets; Harris street, and 
to the junction of North and East 
Main streets. 


Worcester, Mass.—Plans are being 
arranged by the Committee on Street 
Lighting of the City Council for ex- 
tensions in the electric street lighting 
systems on various streets. 


Worcester, Mass.—James Smith & 
Sons, Hope avenue, have had plans 
prepared tor the erection of a new 
manufacturing building and boiler 
plant addition at its works, two-story, 
about 100x220 ft., estimated to cost 
£20,000, 


bridge 


_ Waterbury, Conn.—American Bross 
Co. will erect a one-story power 


house, 35x50 ft., at an estimated cost 


of $50,000. 


Providence, R. I.—The Atlantic 
mills will build a brick and steel 
power house, 46x98 ft. in dimensions. 


Babylon, L. I. N. Y.—Babylon 
Railway Co. is understood to be con- 
sidering plans for the installation of 
a new electric plant for the gener- 
ation of electric energy for the opera- 
tion of its traction system. 


Binghamton, N. Y.—Binghamton 
Light, Heat & Power Co. has recently 
been awarded a contract by the Endi- 
cott Johnson Corp. for the wiring and 
supplying of electric energy for 36 
new houses to be erected by the cor- 
poration. 


Brooklyn, N. Y.—Brooklyn Rapid 
Transit Co., Lindley M. Garrison, re- 
ceiver, has been authorized by Judge 
Mayer, of the Federal District Court, 
to purchase for a consideration of 
about $225,000, the power plant and 
property at Kent and Division ave- 
nues, Williamsburg, now owned by 
the Brooklyn City Railroad Co. 


Central Islip, N. Y.—Plans are be- 
ing arranged by the Board of Man- 
agers of the Central Islip State Hos- 
pital for the construction of a new 
power plant at the institution, and 
the installation of considerable new 
equipment. It is proposed to install 
new boiler apparatus, coal and ash 
conveying and handling equipment, 
new piping, with auxiliary apparatus. 
.. S. Elwood is secretary of the 
State Hospital Commission: L. F. 
Pilcher, Capitol building, Albany, is 
State Architect. 


Corning, N. Y.—Corning Glass 
Works has arranged plans for the 
construction of a large new boiler 
plant at its factory, for increased op- 
erations. The structure will be one- 
story, about 50x80 ft. Estimated cost 
$20.000. S. Firestone, Granite build- 
ing. Rochester, is engineer for the 
company. 


Hornell, N. Y.—Improved lighting 
is proposed. The Hornell Electric 
Co. is now preparing plans and esti- 
mates and within a short time it will 
be detinitely known just what the ex- 
pense of the undertaking will be. Ad- 
dress general manager. 


Long Island City, N. Y.—Queens 
Electric Light & Power Co.. 444 
Jackson avenue, has completed the 
preparation of plans for alterations 
and improvements in its factory locat- 
ed at Bridge Plaza, between Radde 
and Academy streets. The proposed 
work is esthnated to cost about $30.- 
000. H. W. Knowles, 103 Bridge 
Plaza, is architect for the company. 


New York, N. Y.—New York Fdi- 
son Co., Irving Place and 15th street, 
ts having plans prepared for the con- 


struction of a new three-story brick 
transformer station at 421-23 East 
Sixth street. The structure will be 
about 43x75 ft, and is estimated to 
cost $60,000. William Whitehill, 32 
Union Square, is architect for the 
company. 


_New York, N. Y.—Considerable 
electrical equipment and machinery 
will be used in the proposed plant of 
the Newsprint Reclaiming Corp., 512 
Fifth avenue. The company plans 
for the construction of a new rein- 
forced-concrete mill in this section. 
with initial capacity of about 100 tons 
of reclaimed newsprint per day. Ata 
later date it is also planned to con- 
struct larger mills at Chicago and 
Boston. 


New York, N. Y.—American Gas & 
Electric Co. has recently voted for 
an increase in the common and pre- 
ferred stock to $25,000,000, at a meet- 
ing of stockholders. 


Niagara Falls, N. Y.—Niagara Falls 
Gas & Electric Light Co. has planned 
to erect a $200.000 plant at Buffalo 
avenue and 27th street. 


Norwich, N. Y.—Norwich Wire 
Co., manufacturer of wire products, 
etc., has filed notice with the Secre- 
tary of State of an increase in its 
capitalization from $125,000 to $500,- 
000. to provide for general business 
expansion, 


Oswego, N. Y.—An engineer has 
been employed to prepare estimates 
for the construction in this city of a 
steam operated power plant to light 
the streets of the city and public 
buildings. Address Mayor Fitzgib- 
bons. 


Rochester, N. Y.—North East Elec- 
tric Co. has completed plans for a 
six-story factory. 61x206 ft., to be 
erected on Whitney street. H. W. 
Fowler, 348 Whitney street, is super- 
intendent of construction, 


Bernardsville, N. J—Plans are un- 
der consideration by the Township 
Council for the construction and de- 
velopment of a municipal water sys- 
tem, estimated to cost about $100,000, 
Considerable new electrical equipment 
and machinery will be required in 
connection with the proposed system 


Cape May, N. J.—The United States 
Government has recently completed 
arrangements for the crection of the 
proposed pump and = gasoline build- 
ing and equipment at the local Gov- 
ernment site. The work is estimated 
to cost about $150,000. 


Dover, N. J.—New Jersey Power & 
Light Co. has secured a contract from 
Roxbury Township, which comprises 
Succasunna, Kenvil, and Ledgewood, 
for 100 street lamps. These lamps 
are 6.6 ainp., 32 cp. The revenue de- 
rived from this sourée "will approxi- 
mate S$lek00 qopersqear The (Richards 
Co. has also contracted for éurrent 


June 21, 1919. . 


to operate a 20 hp. motor for a re- 
frigerating plant. 


East Orange, N. J.—East Orange 
Starting & Lighting System Co. has 
filed notice of organization to operate 
at 391 Central avenue for the manu- 
facture of electric starting and light- 
ing systems, etc. Eugene Bogstahl, 
644 Anderson avenue, Grantwood, 
heads the company. 


East Orange, N. J.—RBattery Ser- 
vice & Starter Co. has filed notice of 
organization to operate at 490 Main 
street for the production of storage 


batteries. Richard G. Pfeiffer, 10 
University place, and Millard J. 
Weatherhead, 540 Main street, head 
the company. 

Hoboken, N. J.—Cooper Hewitt 
Electric Co, Eighth and Grand 
streets, manufacturer of electric 


lamps, lighting systems, etc., has filed 
notice with the Secretary of State of 
an increase in its capitalization from 
$1,000,000 to $2,000,000, to provide for 
general expansion. 


Jamesburg, N. J.—An appropriation 
of $25,000 has been arranged for the 
proposed installation of a new heat- 
ing system in the New Jersey State 
Home for Boys, Jamesburg, plans for 
which are now being prepared. Dr. 
J. M. McCallie is in charge. Francis 
H. Bent, 142 West State street, Tren- 
ton, is state architect. 


Newark, N. J—American Art Lamp 
Co.. 39 South Eighth street. has filed 
notice of organization to engage in 
the manufacture of lamps, etc. Lud- 
wig Paslawski, 404 South Eleventh 
street, and John Skiba, 384 Walnut 
street, head the company. 


Pompton Plains, N. J.—Tri-County 
Electric Co.. is arranging plans for 
the construetion of a new pole line 
through Pequannock Township ane 
in the Riverdale section, a franchise 
having recently been granted by the 
Pequannock Township Committee. 


Trenton, N. J.—Atlas Tire & Rub- 
ber Co.. West State street. has re- 
cently commenced the construction 
of a new one-story factory and boiler 
plant on Enterprise avenue, to pro- 


vide for increased operations. The 
structure will be about 90x370 ft., and 
is estimated to cost $100.000. H. 


Ludeke is president. 


Trenton, N. J.—Trenton & Mercer 
County Traction Corp. has entered 
into an agreement with the City to 
make various improvements and alter- 
ations throughout different sections of 
its system. 


Trenton, N. J—Until June 25 bids 
will be received by the Department 
of Architecture. 142 West State 
street, for electrical work in connec- 
tion with the proposed construction 
of a psychopathic Building at the 
New Jersey State Hospital, Trenton. 
Francis H. Bent is State Architect. 


Reading, Pa.—Philadelphia & Read- 
ing Railroad Co.. Philadelphia, has 
had plans prepared for the construc- 
tion of a new one-story. brick, steel, 
and concrete power plant at its local 
properties, about 38x50 ft.. to provide 
for increased capacity. 


Upper Darby, Pa.—Philadelphia & 
Western Railway Co. is offering for 
sale a fully equipped power plant, at 
present in operation, of 40C0-kw. rated 
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DATES AHEAD. 


York State 


New Association of 
Electrical Contractors and Dealers. 
Annual convention, Saratoga Springs, 
June 238-26 Headquarters, Grand 
Union Hotel. Secretary, J. P. Ryan, 
26 Cortland street, New York City. 


American Society for Testing Ma- 
terials. Annual meeting, Atlantic Cily, 
N. J., June 24-27. Headquarters, Hotel 
Traymore. Secretary, University of 
Pennsylvania. 


American Institute of Electrical En- 


gineers. Annual convention, Lake 
Placid, N. Y.. June 24-27. Headquar- 
ters, Lake Placid Club. Secretary, 


F. L. Hutchinson, 33 West 39th street, 
New York 

Canadian Electrical Association (af- 
filiated with N. EB. L. A.). Annual 
meeting, Alexandria Bay, N. Y., June 
2: and 28. Secretary-treasurer, W. 
Volkman, Toronto Power Co., Toronto, 
Cnt., Can. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis., July 15, 16 
and 17. General manager, William H. 
Morton, 110 West 40th street, New 
York City. 

Ohio Electric Light 
Annual meeting, Cedar Point, Ohio, 
July 15-15. Headquarters, Breakers 
Hotel, Secretary, D. L. Gaskill, 
Greenville, Ohio. 


Michigan Section, N. E. L A. An- 
nual convention, Ottawa Beach, Mich., 
Aug. 19-21. Headquarters, Hotel Ot- 
tawa. Secretary-treasurer, Herbert 
Silvester, Monroe, Mich. 


Association. 


Southeastern Section, N. E. L. A. 
Annual convention, Asheville, N. C., 
Sept. 17-19. Secretary-treasurer, T. W. 
Peters, Columbus, Ga. 


International Association of Munici- 
pal Wlectricians. Annual convention, 
Chicago, Sept. 23-26. Secretary, Clar- 
ence R. George, Houston, Tex. 


Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire build- 
ing. Pittsburgh, Pa. 


National Association of Electrical 
Inspectors. Annual meeting, Spring- 
field, Mass., Oct. 13 and 14. Secretary, 


W. L. Smith, Concord, Mass. 


Iuminating Engineering Society. 
Annual convention, Chicago. IN., Oc- 
toker. (General secretary, Clarence L. 
Law, 20 West 39th street, New York 
City. 


capacity. generated through two Cur- 
tis vertical turbogenerators of 2000- 
kw. capacity each. The plant is sup- 
plied with  superheaters, boilers, 
transformers, rotary converters, with 
auxiliary apparatus, and is situated 
within a few miles of Philadelphia. 


Baltimore, Md.—Plans are being 
prepared by the Church Home and 
Infirmary, Broadway and Fairmount 


avenue, for the construction of a new 
three-story brick power plant. Wyatt 
& Nolting. Keyser Building, Balti- 
more, are architects. 


Salisbury, Md.— Eastern Shore Gas 
& Electric Co.. a Delaware incorpo- 
ration, has filed notice with the Sec- 
retary of State of an increase in its 
capitalization from $750,000 to $1.150.- 
000, to provide for general business 
expansion, 


Martinsburg, W. Va.—Potomac 
Light & Power Co. is understood to 
be arranging plans for the recon- 
struction of its local substation re- 


cently destroved by fire, with loss 
estimated at $12,000. 

Spencer, W. Va.—The city will 
construct one-story brick electric 
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light plant building. Address R. C. 


Wieland, mayor. 


Cornelius, N. C.—Contract has been 
awarded by the city to C. F. Asbury, 
Charlotte, for the construction of a 
new municipal transmission system, 
to include the installation of trans- 
former equipment at point of connec- 
tion with the system of the Southern 
Power Co., which will supply electric 
energy for operation. J. B. Readling 
is Mayor. 


Augusta, Ga.—The special counciP 
committee on the municipal lighting 
and power plant project will meet 
with the finance committee for a con- 
ference relative to arriving at definite 
financial estimates on installing the 
system. It is estimated that the plant 
can be in full operation to furnish 
light and power for the entire city 
at a cost not to exceed $250,000. 


Dalton, Ga.—Georgia Railway & 
Power Co., Atlanta, Ga., will install 
loop at power station here at a cost 
of $6000. 


McDonough, Ga.—Dr. A. R. Scott 
contemplates developing waterpower 
at Peachstone schools and furnishing 
electricity for lighting and power to 
Locust Grove and Stockbridge. 


Kissimmee, Fla.—Contract has been 
awarded to W. H. Arnold, of this city 
to install power, light and refrigerat- 
ing plants at Kisco for the Kissim- 
mee Cattle Co. to replace the plants 
that were burned. 


NORTH CENTRAL STATES. 


Dayton, Ohio.—Davton Power & 
Light Co. asked the State Public 
Utilities Commission for permission 
to issue $232,000 6% par value bonds. 
Address general manager. 


Dayton, Ohio.— Plans have been an- 
nounced by C. A. Kurz of the Dayton 
Insulating Die Co. and the Day- 
ton, Oxygen & Hydrogen Products 
Co. for the erection of a modern two- 
story factory building. 


Sandusky, Ohio.— One-half million 
dollars has been subscribed by San- 
dusky capital to manufacture and 
place upon the market motor-driven 
cultivators. This is a new product 
designed by a Sandusky man. The 
motor cultivator is 1% hp., and will 
operate at a speed of about 11⁄4 miles 
per hour. The tank contains one gal- 
lon of gasoline, which is sufficient to 
operate the machine for five hours. 
This company is well financed, and is 
one of the bright spots in Sandusky’s 
new industrial development. 


Decatur, Ind.—Charles N. Christen 
has taken the contract for ‘erecting 
the new building of the Old Adams 
County Bank for $27,645. The build- 
ing will cost, with vaults and equip- 
ment, about $60.000. 


Fort Wayne, Ind.—Home Tele- 
phone & Telegraph Co. will install 
extensive new equipment, especially 
switchboard equipment. 


Gary, Ind.—Construction on the 
frst unit of the Gary Tube Works will 
be commenced July 1. The first unit 
of the plant will cost approximately 
£25.000 000 and will consist of four 
blast furraces, three Bessemer con- 
verters, blooming-smills, plate mills. 
tube -mill- and soaking pits. Approx- 
imately $¢F,000;/000- has “already been 
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expended in building concrete docks 
and foundations for the ore unloaders. 
As soon as the first unit is completed 
it is planned to begin the second unit. 
When entirely completed, which will 
be in about three years, the plant 
will employ 15,000 men. The plant 
will cover 800 acres, extending along 
Lake Michigan immediately east of 
ee Gary Harbor for a mile and a 
half. 


Indianapolis, Ind.—Home Elevator 
Co. will erect new factory building, 
100x150 ft., one story, to cost $20,000. 
An electric crane will be installed to 
travel the length of the building to 
lift and place heavy machinery, which 
will cost $20,000 additional. 


Indianapolis, Ind.—Mayor Charles 
W. Jewett announces that a bond 
issue will be floated in the fall to 
finance the erection of a new coli- 
seum, which will cost, when complet- 


ed, from $2,500,000 to $3,000,000. 


Jeffersonville, Ind. — Plans have 
been practically completed for addi- 
tional permanent improvements at the 
Government Depot, to cost more than 
$100,000. Under the new arrangement 
the power house will be erected out- 
side of the main enclosure. 


Mishawaka, Ind.—The new building 
of the Central Union Telephone Co. 
will be ready for occupancy July 25. 
Thirty men from the Western Elec- 
tric Co. are at work putting in the 
new switch while a force of men un- 
der the direction of E. W. Lindsey 
of Indianapolis are laying the under- 
ground and aerial cables. The build- 
ing is complete in every respect. 
Wilfrid Dudding is local manager of 
the Central Union Telephone Co. 


North Vernon, Ind.—Sanborn Elec- 
tric Co. of Indianapolis will do the 
electrical wiring for the Jennings 
County Library for $1370. The State 
Construction Co. of Indianapolis has 
been awarded the contract for the 
construction of the building on its 
bid of $15,600. 


Bloomington, Ill—Lakayette Co. 
will erect $250,000 apartment building. 
The building will be eight stones in 
height and will contain 56 apartments. 


Chicago, Ill.—The Board of Educa- 
tion plans to expend $7,000,000 dur- 
ing the year for the erection of a 
number of elementary schools and a 
high school. This work will require 
considerable electrical equipment. 


Marion, Ill.—The city commission- 
ers have under consideration the prop- 
osition to establish ornamental light- 
ing. 

Medora, III.—L. C. Hard, the own- 
er of the Medora electric light plant, 
finds that there is not profit sufficient 
to justify his running the plant, so 
he has made a proposition to the vil- 
lage board to sell the entire outht 
for $3000. The board has taken the 
matter under advisement. 


Springfield, I1l.—St. John’s Hospital 
Tuberculosis Sanitarium near River- 
ton will have a three story brick ad- 
dition to cost $31,000. 


Springfield, II.—The [Hinois Pubhic 
Utilities Commission has entered an 
order authorizing the Mississippi 
River Power Co. to issue and dispose 
of $105,000 promissory notes. The 
Commission has also allowed the 
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Keokuk Electric Co. to issue and dis- 


pose of $43,500 promissory notes. 


Springfield, Ill—New state militia 
armories will be erected at Joliet and 
Elgin, each to cost $51,000. 


Springfield, Ill—An electric line is 
planned from Springtield to Daven- 
port. lowa. Address William H. 
Conklin, secretary of the commercial 
association. 


Urbana, Ill.—One contract for orna- 
mental lighting has been let. Orna- 
mental lights for the entire western 
part of the city is contemplated in. 
the near future. Address clerk of 
board. 


Adrian, Mich.—United Electric 
Manufacturing Co. will build a one- 
story plant to cost between $75,000 
and $100,000. 


Detroit, Mich.—July 22 is the date 
of the special election when the vot- 
ers of the city will be asked to ap- 
propriate issuance of publice utility 
bonds not in excess of $10,000,000 for 
the building, operation and mainte- 
nance of a municipal street railway 
system. Address city comptroller. 


Black River Falls, Wis—The City 
Council is planning improvements to 
the municipal hvdroelectric plant, to 
cost $25,000. including a vertical type 
waterwheel and 400-hp. umbrella type 
generator. 


Manitowoc, Wis.— Manitowoc & 
Northern Tractor Co. has been or- 
dered by the Council to extend street 
railway lines. 


Merrimack, Wis.— Merrimack Elec- 
tric Light Co. is contemplating in- 
stalling an electric lighting system to 
supply electricity here. 


Stoughton, Wis.—Stoughton Wagon 
Co. is planning to install a 400-kw. 
steam-driven generating unit to re- 
place a 150-kw. unit now in use. 


Geneva, Minn.—The city contem- 
plates building an electric light plant. 
Address Carl Knudson, clerk. 


Minneapolis, Minn.—The sales de- 
partment of the Minneapolis General 
Electric Co. during the week ended 
June 6 secured 527 new electric light 
and power customers with 322 kw. 
of lighting and 798 hp. in motors. 
New business connected to the com- 
pany’s lines includes 107 customers 
with 56 kw. of lighting and 456 hp. 
in motors. Contract has been secured 
with the Minneapolis Brick & Supply 
Co. covering 80 hp. in motors, and 
connection Has been made for the 
requirements of the Dyckman Hotel 
amounting to 600 hp. Output of elec- 
tric energy was 30.5% greater than 
for the corresponding period a week 
ago. 


Davenport, Iowa.—Palmer School 
of Chiropractic Science will build four 
story fireproof structure, 125x60 ft., 
steel and concrete construction. 


Davenport, Iowa.—Wilson & Co. 
will rebuild the old refining harden- 
ing plant at Bettendorf. which was 
destroyed by fire a few days ago. 


Deep River, Iowa.—The local light 
and water plant was damaged by an 
explosion and fire, caused by the 
blowing up of the boiler. W. J. For- 
by, city electrician, was injured but 
not fatally. 
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Dubuque, Ia.—kKeller Electric Co. 
has returnished its salesrooms, the 


new appointments making this retail 
store one of the most elaborate and 
inviting in the Central West. 


Marshalltown, Iowa.— Hoggson 
Brothers will erect $100,000 bank 
building for the Marshalltown State 
Bank. 


Newton, Iowa.—A special election 
will be held June 30 to determine 
whether the Des Moines Electric Co. 
shall furnish electricity to the city of 
Newton, on an eight-year contract. 


Traer, Iowa.—An election will be 
held in July to vote on the question 
of issuing $50,000 municipal light 
bonds. 


Kansas City, Mo.—Morris & Co., 
Chicago, contemplate increasing the 
output of its local power plant. 


St. Joseph, Mo.— Utz & Fitzpatrick, 
manufacturers of electric batteries, 
are considering plans for the erection 
of a new brick battery building, to 
cost about $10.000. 


Hiawatha, Kans.—The city is pre- 
paring plans for improving the water 
works system. Plans include the in- 
stallation of pumps at spring on 
county farm, etc. About $25.000 will 
be expended. Black & Veatch, In- 
terstate building, Kansas City, Mo., 
engineers. 


Hutchinson, Kans. — Partridge, 
Lanedon, Arlington and Turon will 
soon vote bonds to pay for the con- 
struction of an electric transmission 
line and installing light plants in 
those towns. Arrangements are be- 
ing made with the United Water, 
Gas & Electric Co. of Hutchinson to 
furnish the power for the four mu- 
nicipalities, similar to ‘the arrange- 
ments by which the current is fur- 
nished to Nickerson, Lyons and else- 
where. 


Manhattan (Rocky Ford), Kans.— 
Fire destroved the power plant of the 
Rocky Ford Milling & Power Co.'s 
plant six miles north of this city. The 
loss is estimated at $150,000. It is 
one of a system of plants which in- 
clude those supplying Abilene, Blue 
Rapids, Junction City and other small 
towns. Plans are already under way 
for the building of a new plant as 
soon as equipment ts available. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—The commercial 
department of the Louisville Gas & 
Electric Co. during the week ended 
June 6 secured 59 new electric light 
and power customers with 64 kw. of 
lighting and 214 hp. in motors, and 
took contracts for wiring 11 already 
built houses. New business connected 
to the company’s lines shows an in- 
crease of 57 customers with 31 kw. 
of lighting and 64 hp. in motors. 
Electric energy output shows a gain 
of 7.4% over last vear. Within the 
next year Louisville will be in the 
midst of the biggest building boom. 
Ruildings estimated to cost more than 
$3,500,000 are under way and planned, 
including an eight-story office build- 
ing for the Belknap Hardware & 
Manutacturing Co., two large apart- 
ment houses, annexes to two of the 
largest office buildings»in the city and 
several warehouse, jobs, 
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Coldwater, Miss.—City Commission 
has completed arrangements for the 
installation of a new electric street 
lighting system and the construction 
of a transmission system extending 
to Senatobia. the latter municipality 
furnishing electric energy for opera- 
tion. Bonds for $10.000 have been 
voted for the proposed work, and it 
is understood that the City Council, 
Senatobia, is arranging plans to en- 
large its electric plant for the in- 
creased service. 


Yazoo City, Miss.—The city pro- 
poses to increase and improve its 
electric lighting facilities. Address 
city engineer. 


Nachitoches, La.—The city contem- 
plates remodeling its water and elec- 
tric power plant and to install sewer 
system. Address mayor. 


New Orleans, La.— American Sugar 
Refining Co. is planning to remodel 
its power plant and = install new 
dynamos and machinery. 


La Fayette, Tenn.—The city plans 
the installation of an electric lighting 
system. Address the mayor. 


Nashville, Tenn.—The city will ex- 
pend $48,000 improving electric light 


system. Address J. W. Dashiell, com- 
missioner. 
Brownsville, Tex.—The municipal 


electric light and power plant here ts 
to be equipped with a new 500-kw. 
turbogenerator and condensing appa- 
ratus for the new units. The pro- 
posed improvements will cost about 
$27,000. 


Dallas, Tex.— Dallas Power & Light 
Co. has purchased the electric light 
and power plant of the Dallas Ice 
Factory & Light Co. The considera- 
tion was $210,000. New equipment 
will be installed in the plant. 


Houston, Tex.—According to H. A. 
Havelton of this city, president of 
the Houston, Richmond & San An- 
tonio Traction Company, the project 
of constructing an interurban electric 
railway between Houston and San 
Antonio, about 225 miles, has been 
financed by Eastern interests. Right 
of way for the proposed line 1s now 
being obtained. Cash bonuses in aid 
of the project, aggregating about 
$600.000, have heen raised in the dif- 
ferent towns along the route. 


Mexia, Tex.—An electric power 
plant is to be installed, representing 
an investment of about $150,000, to 
supply the nearby towns of Thornton, 
Cooledge and Groesbeck with electric 
power. New machinery has been pur- 
chased and delivered. 


WESTERN STATES. 


Pine Bluff, Wyo.—Bonds in the 
sum of $40,000 have been voted for 
extensions to the electric light plant, 
water mains and sewers. 


Idaho Falls, Idaho.—An issue of 
water and light bonds to the amount 
of $35,000 was voted at a recent elec- 
tion. 


Salem, Ore— Application covering 
two projects to cost an aggregate of 
$1,550,000 along the Clackamas river 
were filed with the State Engineering 
Department. The Clackamas Power 
& Irrigation Co. filed application to 
use 1000 second-feet of water from 
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the Clackamas river to develop 11,705 
hp. near kEkstacada. The proposed 
project will cost $1,250,000. A fall of 
300 feet will be utilized and a ditch 
and Hume 6.6 miles long and a dam 
400 ft. long will be built. At the 
same time application was filed by 
the Portland Railway, Light & Power 
Company for the storage of 40,400 
acre feet of water from Oak Grove 
creek to develop power along the 
Clackamas river. The cost of the 
storage reservoir is estimated at 


$300,000. 


Seattle, Wash.—J. D. Ross, super- 
intendent of the city lighting depart- 
ment, has fled a communication with 
the City Council, urging appropria- 
tion of $764,360 to add a third unit to 
the Lake Union steam plant, adding 
15,000 kw. to its capacity. 


Seattle, Wash.—Negotiations are 
pending between the city and Puget 
Sound Traction, Light & Power Co., 
for the use by the city of the traction 
company's surplus electric power. 
Address J. D. Ross, superintendent of 
the municipal light and power depart- 
ment. 


Fresno, Cal.—San Joaquin Light & 
Power Co. has inaugurated prelimi- 
nary work on the proposed hydro- 
electric power plant near Big Sandy, 
in the vicinity of Auberry. It is esti- 
mated to cost about $2,000,000, includ- 
ing equipment. 


Los Angeles, Cal.—An election will 
be held to vote on the issuance of 
power plant bonds to the amount of 


$13,500,000. 
CANADA. 


Boston Creek, Ont.—Northern On- 
tario Light & Power Co. will erect an 
electric substation here at an esti- 
mated cost of $7000. The company 
is in the market for material and 
equipment. 


Fort Erie, Ont.—International Safe 
Co. 1s in the market for a portable 
electric drill with 7/16 in. chuck, port- 
able electric grinders, power gap 
shears for % in. stock power punch 
press, weight about 5000 1b.; tool 
room lathe, 22-in. planer, 4-ft. over 
all; electric spot welder, tool room 
forge, 10-hp. motor, three-phase, 220 
volts, 25 cycle. 


South Temiskaming, Que.—Kipawa 
Fibre Co. is making rapid progress 
on the erection of its plant at Lums- 
den’s Mills. Work has been started 
on the erection of a power plant 


which will develop approximately 
20,000 hp. 
Toronto, Ont—Consolidated 


Stamping & Enameling Co. will in- 
stall three furnaces and two smelters 
in connection with its plant. 


Marysville, N. B.—The Town Coun- 
cil contemplates the installation of a 
new lighting system. 


Toronto, Ont.—A resolution has re- 
cently been passed by 300 repre- 
sentatives of Ontario municipali- 
ties, requesting the government to 
turn over to the hydroelectric com- 
mission for electrification the branch 
lines of the Grand Trunk Railway and 
the Canadian Northern Railway in the 
province. 


Windsor, Ont.—The City Council 
has under consideration the erection 
of a power house. 


1059 


Roberval, Que.—The municipal 
council will make repairs to the hy- 
droelectric plant to cost $20,000, and 
is in the market for one horizontal 
shaft turbine, 300 hp., head 50 ft., 
speed 600 r.p.m, also one 250-kv-a., 
alternating current generator, exciter 
switchboard, etc. J. F. Trenton, Chi- 
coutimi, Que., 1s engineer. 


FOREIGN TRADE 


[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and Do- 
mestic Commerce, Washington, D. C., or 
its branch and local co-operative offices. 
Request for each opportunitu should be on 
a separate sheet and the file number 
given. ] 

Motor Driven Knitting Machine. 
(29,509).—- A person in Uruguay 
wishes to purchase a knitting ma- 
chine for cotton and woolen knit 
goods, to be driven by electric motor 
and installed in room 19% ft. long. 
An illustration of a machine similar 
to the one desired was forwarded and 
may be seen at the bureau or its dis- 
trict offices. (Refer to No. 114,478). 
Quotations should be given f. o. b. 
New York. Terms, sight draft against 
documents. Correspondence should 
be in Spanish. References. 


Electrical Supplies (29,494).—The 
purchase of machinery, electrical sup- 
plies, lighting appliances, rubber and 
rubber goods, etc., are required by a 
firm in Norway. Payment against 
documents at destination. References. 


X-ray Apparatus. (29,665).—X-rav 
apparatus for electromedical uses is 
desired by a man in Switzerland. Cor- 
respondence may be in English. Ref- 
erences. 


Machinery for Manufacturing In- 
sulators (29,666).—The purchase of 
machinery for the manufacture of 
porcelain insulators is required by a 
manufacturer in Brazil. Specitications 
of the machinery required and illus- 
trations of the articles to be manu- 
facured were forwarded and may be 
examined at the Bureau or its district 
ottices. Correspondence should be in 
Portuguese, Spanish or French. Ret- 
erences. 


Generators and Electrical Material 
(29,632).—A man in Italy desires to 
represent American manufacturers 
and exporters in gasoline engines for 
motor cars, electric generators, and 
other electrical material. References. 


Electrical Goods (29,663).—A com- 
pany in England, having recently 
established an office in this country, 
desires to communicate with manu- 
facturers of machinery, electrical 
goods, motor cars, etc. Reterence. 


Electrical Accessories and Pumping 
Sets (29,653).—Electric light sets and 
electrical accessories, lamps. fans, 
etc.; pumping sets and household 
requisites of a general character, etc., 


are required by a firm in India. Gen- 
eral catalogs are requested. 
Traveling Cranes, Motors, Elec- 


trical Material (26,656—A firm in 
Belgium desires to purchase or act as 
agent or receiver on consignment of 
tramway equipment, traveling cranes, 
electrical material, motors, jilluminat- 
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ing and insulating material, and tele- 
pons and other special equipment. 
eference. 


Electrical Goods, (29,625).—A firm 
in Italy wishes to secure an agency 
for the sale of machinery, accessories, 
electrical goods, and construction ma- 
terials. Correspondence may be in 
English. References. 


Electric Lamps, (29,626).—A person 
in Spain desires to secure an agency 
for fertilizers, cotton, electric lamps, 
photographic apparatus, ete. Cor- 
respondence should be in Spanish. 
References. 


Wire Rope, Motors (29,611).—The 
purchase of supplies for logging and 
floating, all kinds of supplies for log- 
ging, such as wire rope, tree-felling 
_machines, motors, stump pullers, and 
all necessary supplies to be used in 
forestry, is required by a company of 
sawmill owners. Quotations should 
be given f. o. b. American port. Pay- 
ment, cash. Reference. 


Electrical Machinery (29,617).—The 
purchase and agency for electrical 
machinery, motors, copper wire and 
cable; vehicles, oftice supplies and ap- 
purtenances, etc., are required by a 
firm in Norway. Terms, cash against 
documents. Reference. 


Electrical Materials (29,575).—An 
electrical supply dealer in Switzerland 
wishes to be placed in touch with 
manufacturers of electrical material 
in this country, such as small motors 
for sewing machines, special electrical 
material for electrical railways, elec- 
tric heating and cooking apparatus, 
and porcelain fittings and insulators 
for high and low tension. Reference. 


Electrical Supplies (29,556).—A 
trading tirm in Esthonia desires to 
receive quotations on hardware and 
tools for carpenters, blacksmiths, etc., 
machinery and tools for metal and 
woodworking industry and for work- 
ing iron sheets, electrical supplies, 
etc. Catalogs and samples are re- 
quested. Reference. 


Dynamos, Transformers, Motors, 
Etc. (29,567).—The purchase and 
agency are desired by a man in Italy 
of dynamos, motors, transformers, 
and all electrical equipment and ac- 
cessories. Payment, cash. Corre- 
spondence may be in English. Refer- 
ence. 


Pumps, Motors, Etc. (29,574).—The 
purchase of pumps, motors and vend- 
ing machines is desired by a firm in 
Portugal. Correspondence should be 
in Portuguese. References. 


PROPOSALS 


Generators, Transformers, etc.— 
Bids will be received by the Board of 
Public Service, Knickerbocker build- 
ing, Los Angeles, Cal., until 3 p. m., 
June 27, for electric generators, trans- 
formers, auxiliary electrical equipment 
and apparatus, and hydraulic equip- 
ment for the municipal electric power 
plants. James P. Vroman, secretary. 


Electric Light Fixtures—T h e 
School Board, Fargo, N. D.. will re- 
ceive bids July 2 for the following 
supplies: Clocks, bells, telephones, 
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fire alarm system and electric light 
hxtures. Address E. G. Guthrie, sec- 
retary. 


Electric Generator Units.—R. M. 
Mulligan, Commissioner of School 
Buildings, St. Louis, Mo., is receiving 
bids for furnishing and installing five 
electric generator units in St. Louis 
high schools: three units to be three- 
phase, alternating current motor 
drive, 125 hp. at 40 rating; two units 
to be three-phase, alternating current 
motor drive, 100 hp. at 40 rating; 
motors to be three-phase, 60-cycle, 
222 volt wound rotor with slip rings 
having a synchronous speed of 900 
r. p. m. and loaded capacity speed of 
885 r.p.m. The belting is to be of 
endless and high grade double oak 
tanned leather with a short Jap of 
not less than 12 in. wide. Pulleys 
to be regulation Roekwood naper pul- 
leys, heavy duty, two minute starting 
drum. 


INCORPORATIONS 


South Bend, Ind.—South Bend Elec- 
tric Co. has incorporated with a cap- 
ital of $100,000 and will handle tele- 
phone and electric supplies. D. 
Meek, director. 


Muncie, Ind.—Steroelectric Co. has 
been incorporated with capital of 
$50,000 to deal in electric supplies. 
Address J. L. Moore, Muncie, Ind. 


Eastland, Tex.—Eastland Gas & 
Electric Co. has been incorporated 
here with a capital of $50.000. It 
will construct an electric light and 
power plant. The incorporators are 
H. P. Bretsford, J. H. Cheatham and 
G. E. Potts, all of Eastland. 


Evansville, Ind.— American Lamp & 
Specialty Co. has been incorporated 
with capital of $30,000. Address 
James H. Powers, Evansville, Ind. 


New York, N. Y.—Shimel-Bayer 
Co. Capital, $20,000. To manufac- 
ture electrical supplies. Incorporators: 
L. and J. Shimel, and L. Bayer, 83 
West 118th street. : 


Fresh Pond, L. I., N. Y.—Fresh 
Pond Electric Co. Capital, $10,000. 
To manufacture electrical goods. In- 
corporators: P. F. Brien, J. Kreuser, 
and P. R. Schoening, 718 Halsey 
street, Brooklyn. 


New York, N. Y.—Upper Hudson 
Utilities Corp. Capital $889,500. To 
engage in the distribution of light, 
heat and power in Warren County. 
R. D. Rediefsen, G. Tiernan, and J. 
B. Purcell, 51 West 130th street. 


Salamanca, N. Y.—Standard-Marvel 
Co. Capital, $10,000. To manufac- 
ture heating and vacuum cleaning 
systems. Incorporators: D.J, N.S 
and E. Y. Kilby, Salamanca. 


Rochester, N. Y.—Schiefer Electric 
Co. Capital, $35,000. To manufac- 
ture electrical specialties. Incorpora- 
ators: F. L.. H. J., and H. J. Schie- 
fer, Jr., Rochester. 


Newark, N. J. — Foster-Reinhold 


Laboratories. Capital, $100,000. To 
manufacture storage batteries. In- 
corporators: Walter Drew. Robert 


J. Foster, and Worthington Campbell. 
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Waterbury, Conn.—Gordon Electric 
Manufacturing Co. Capital, $52,600. 
To manufacture electrical goods. In- 
corporators: Ira R. Seltzer; A. H. 
Post, and H. M. Valcourt. 


Wynona, Okla. — Wynona Public 
Service & Manufacturing Co. Capital. 
$30.000. To operate a local electric 
light and power company. Earl 
Chowins is the principal incorporator. 


Eastland, Tex.—Eastland Electric 
& Gas Co. Capital, $50,000. To oper- 
ate a local electric and gas plant. H. 
P. Brelstord is the principal incor- 
porator. 


Spencer, Ohio.—Spencer Light & 
Power Co. has incorporated with a 
capital of $0,000 by George B. Bon- 
thinon and others. 


Peoria, Ill.—Bliss Battery Corp. 
has filed incorporation papers to 
manufacture electrical storage bat- 
teries, appliances and plants. Address 
George E. Cummings, Peoria, Ill. 


Louisville, Ky.—Federal Electric 
Co. has been incorporated by John G. 
Parker to conduct a general electric 
business. 


New York, N. Y.—Martalex Manu- 
facturing Co. Capital, $10,000. To 
manufacture electrical devices, etc. 
Incorporators: A. Ascher, M. Fogel, 
and A. Kutz, 320 Broadway. 


Helena, Mont.—Drummond Light 
& Power Co. has been incorporated 
for $50,000 by H. H. Hansen and as- 
sociates. 


South Bend, Ind.— South Bend 
Electric Co. has been incorporated 
with capital of $100,000 to engage in 
the handling of electric and tele- 
phone supplies. Those interested are 
R. P. Oblinger, H. E. Rasmusson and 
J. D. Meek. 


Louisville, Ky.—Federal Electric 
Co. has incorporated with a capital of 
$1,000 by John G. Parker, John Wil- 
hoyte and R. A. McDowell. 


Rock Island, Ill—Phelps Light 
& Power Co., a Delaware company, 
has been incorporated to transact 
business in Illinois for the purpose of 
manufacturing farm light and power 
plants. The capital stock is $800,000, 
of which amount $400,000 is to be 
employed in the business in Illinois. 
The principal office will be Sixth ave- 
nue and First street, Rock Island, Il. 
The incorporators are R. T. Phelps, 
Rock Island, Ill.; A. G. Bush, Daven- 


port, Ja.; and W. J. Moore, Tip- 
ton, la. 

Oswego, N. Y.— Waring Motor Cul- 
tivator, Inc. Capital, $125,000. To 
manufacture motor machinery, motor 
power cultivators, etc. Incorpora- 
tors: H. E. Moyses and C. F. Mc- 


Donald, New York: and L. Quinlan, 
Oswego. 


Jersey City, N. J.—Jo-So Mo-Tor 
Co. Capital, $125,000. To manufac- 
ture combustible engines, etc. In- 
corporators: Philip Niedemaier, J. C. 
and C. S. Soeman, Newark. 


Newark, N. J.—New 
Co. Capital, $100,000. To manufac- 
ture electric lamps, etc. Incorpora- 
tors: R. J. Farese, Nicholas Striglia, 
and M. Bonito, Newark. 


Land Lamp 
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English Distinguished Service Order Awarded Col. Byllesby 
—E. A. Hitchcock New Vice-President of Bailey Meter 


HENRY BREWER has been placed 
in charge of pvrometer sales and serv- 
ice department established at 1304 Mon- 
adnock Block, Chicago, by the Leeds & 
Northrup Co., Philadelphia, Pa. `- 


Dr. ALFRED N. GOLDSMITH, 
professor in charge of electrical engi- 
neering, College of the City of New 
York, was recently appointed director 
of research of the Marconi Wireless 
Telegraph Co. of America. 


RaLrPH B. PHuiLLIiPs, of Brook- 
line, Mass., has again secured control 
of the American Steam Gage & Valve 
Manufacturing Co., Boston, and suc- 
ceeds his father-in-law, John Mc- 
Candish, as president. 


W. HERBERT TEES, formerly su- 


perintendent of the Sayer Electric Co., 
and electrical engineer of the Canadian 
Consolidated Rubber System, Montreal, 
has joined the sales department of the 
Willys-Overland Co. 


Joun FISHER, formerly chief 
engineer, Hartford district of the Con- 
necticut Co., Hartford, Conn.. has ac- 
cepted the appointment as chief engi- 
neer of the Quincy Point power station 
of the Bay State Street Railway Co., 
Quincy, Mass. 


J. R. McCoy, who has been asso- 
ciated with the new business department 
of the Columbus Railway, Power & 
Light Co. for many years, has left for 
Dallas, Tex., to assume the position of 
head of the new business department of 
an electric light company in that city. 


Frank D. SHUMATE, for a 
number of vears Chicago manager of 
the Worthington Pump & Machinery 
Co., has been elected vice-president and 
general sales manager of the Chalmers 
Pump & Manufacturing Co., Lima, 
Ohio, formerly the Chalmers Manufac- 
turing Co. 


GLENN VAN AUKEN, of Auburn, 
Ind., has been named a member of the 
Indiana Public Service commission to 
succeed Edwin Corr of Bloomington, 
Ind. Mr. Van Auken is an attorney 
and has served in the Indiana state sen- 
ate. During the war period he was an 
instructor in musketry fire and was sta- 
tioned at Camp Perry, Ohio. As a mem- 
ber of the Indiana National Guard he 
saw service on the Mexican border. 


E. Burt FENTON, for the past two 
years publicity agent of the Northern 
Ohio Traction & Light Co., with head- 
quarters at Akron, Ohio, has resigned 
that position. He was formerly pub- 
licity manager of the W. S. Barstow & 
Co. properties and for some vears past 
has specialized on matters pertaining to 
the public relations of utilities. Mr. 
Fenton is the author of several papers 
and magazine articles on this subject 
which have attracted wide attention and 
received favorable comment. His fu- 
ture connection is not announced. 


Tom L. GREEN, consulting engi- 
neer, has opened ofhces at both Miami 
and Oklahoma City, Okla, with an 
efhcient staff. Mr. Green desires catalogs 
and bulletins descriptive of equipment 
and materials used in the construction 
of water works, sewers, sewage dis- 
posal plants, water filtration plants, 
electric light and power systems, etc. 


WALTER W. Van Horn, gen- 
eral manager of the Shelby Lamp Di- 
vision of National Lamp Works, has 
resigned in order that he may engage 
actively in another line of business in 
which he is financially interested. Mr. 
Van Horn'’s long connection with the 
lamp business, both in the manufactur- 
ing and selling, has gained him a wide 
circle of friends who will miss their 
association with him. He will be suc- 
ceeded by Clifford C. Skiles. 


E. A. Hitcucock, for the past 
six vears afhliated with the E. W. Clark 
& Co. Management Corp. as advisory, 
consulting and power sales engineer, 
was recently elected vice-president of 
the Bailey Meter Co., Cleveland, Ohio. 
He will supervise the training of tech- 
nical graduates for the company’s serv- 
ice and sales departments. Previous to 
his ccnnrection with the Clark company, 
Mr. Hitchcock was professor of experi- 
mental engineering at Ohio State Uni- 
versity. 

O. D. Conover, formerly vice-pres- 
ident and chief engineer of the T. W. 
Price Engineering Co., New York and 
Chicago, and production manager of the 
Ludlum Electric Furnace Corp., has ten- 
dered his resignation to become produc- 
tion and sales engineer on foundries and 
steel plants of the Austin Co., Cleve- 
land, Ohio. Mr. Conover has had an 
extensive experience aS engineer in 
charge of the design and construction 
of a large number of steel plants, foun- 
dries, electric furnaces and other equip- 
ment in both this country and abroad. 
One operation on which he served as 
resident engineer for the T. W. Price 
company was the plant of the Ludlum 
Steel Corp. at Watervliet, N. Y., the 
plant having been erected by the Austin 
Co. Mr. Conover will establish his 
headquarters at the Cleveland offce of 
the company. 


Lieut.-Cot. Henry M. BY- 
LESBY, president of H. M. Ryllesby & 
Co., who served as purchasing agent for 
Great Britain and Scandinavian coun- 
tries for the American’ Expeditionary 
Forces, with headquarters in London, 
has just been advised that the English 
Distinguished Service Order has been 
conferred upon him. The Minister of 
Munitions of the British Government, in 
advising Colonel Byllesby writes as fol- 
lows: “I have just learnt with great 
satisfaction that the King has approved 
of the award to you of the Distinguished 
Service Order, a much coveted distinc- 
tion of which any officer may he proud. 
From the moment of your arrival in 


Great Britain you made it quite clear 
that you were determined to carry on 
and largely extend the assistance ren- 
dered to my department by your organ- 
ization, and throughout the whole period 
of our co-operation with vou our per- 
sonal relations have been of the mast 
cordial character. Please accept my 
warm congratulations on this well de- 
served recognition of the great work you 
have done.” 


Sam T. WHITE, president of the 
White-Lily Mfg. Co., is said to be the 
hrst man that ever placed a motor in 
a washing machine. After endeavoring 
unsuccessfully, to interest manufactur- 
ers of motors in the feasibility of the 
idea, Mr. White undertook to install a 
motor in a washing machine on his 
own responsibility. His first installa- 
tion—probably the first in history—was 
made in Kansas City, Mo., in 1904. 
That the idea of driving washing ma- 
chines by electricity was one of prac- 
tical value is indicated by the fact that 
$25,000,000 worth of electrically driven 
washing machines were sold during 
1918, 


Obituary. 


WINFIELD ScoTT Gorpown, Bay 
Ridge, Brooklyn, N. Y., connected with 
the New York Electric Light Co., New 
York, for the past 30 years, died on 
June 5, at his home, 511 77th street, 
following an attack of heart disease. Mr. 
Gordon was in his fifty-fifth year. 


PauL M. EINert, aged fifty-six 
vears, died suddenly June 5, at his 
home, 220 West 9th street, New York 
City. Mr. Einert entered the account- 
ing department of the Westinghouse 
Electric & Manufacturing Co. at East 
Pittsburgh in 1900. One year later he 
was sent to Havre, France, to take 
charge of the accounting department 
of the French Westinghouse Co. From 
there he was transferred, about 1905, to 
the British Westinghouse Electric & 
Manufacturing Co., Ltd., at Manches- 
ter, England, to take charge of the ac- 
counting department of that company. 
In 1910, Mr. Einert was appointed 
foreign auditor of the Westinghouse 
company, with headquarters in London. 
After the purchase of the controlling 
interest in the French and Italian com- 
panies by the British Westinghouse Co. 
from the Westinghouse Electric & Man- 
ufacturing Co., Mr. Einert returned to 
service with the British company as its 
traveling auditor, holding that position 
until the latter part of 1916, when he 
returned to this country as assistant to 
the comptroller of the Westinghouse 
company with offices at East Pittsburgh. 
In January of this year he was ap- 
pointed special representative to the 
chairman, with offices in New York, 
his chief duties being in connection 
with foreign trade of his company, in 
which capacity he, served until his 
death, 
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inancial News 


E A o a e a 


Financial Position of European 
Countries. 


Discussing the present financial position 
of Europe, American Goods and Foreign 
Markets, the semi-monthly review of ex- 
port trade conditions of the Guaranty 
Trust Co. of New York, says, in its cur- 
rent issue: 


“There has recently been comment in- 
tended to show that the demoralization 
caused by four and one-half years of war 
Was more wide-Spread and more profound 
than we had Known, and that European 
countries were recovering’ their stability 
and their productivity more slowly than 
might have been expected. Such a view 
fails to take into consideration the tre- 
mendous nature of the burden assumed 
hy the Allied nations when they set out 
to win the war. nor does it remember that 
the changed economic conditions which 
the war has brought about mean a re- 
moulding of the whole financial structure 
or Europe. Until the foundations have 
been laid the work that has already been 
done will not clearly show itself And 
until the foundations have been laid, also, 
it will be impossible for the manufactur- 
ers and merchants to make their plans 
for the future. The fundamental prob- 
1ems, however, are being attacked and 
solved. Only a few days ago the dis- 
patches brought word of the new and 
more exacting taxation schemes of both 
the French and Italian Governments. 
Upon this news there was an immediate 
improvement in the exchange situation 
with regard to both countries. The bold- 
ness of those who proposed and adopted 
these new laws indicate not only the 
strength of the governments which they 
represent, but also the popular under- 
standing of the seriousness of the situa- 
tion, and the willingness to shoulder the 
responsibility for the only measures which 
can Save it.” 


Resumption in Europe of production on 
the pre-war scale will not serve to drive 
the United States from its position as one 
of the leading' export nations, the review 
says: 


“However abnormal may be the present 
sale abroad of the goods of the United 
States, it is an abnormality which will 
probably continue for some little time: 
and readjustment, when it does come will 
not restore pre-war conditions. The 
economic changes which the war has 
brought about will not be obliterated by 
a resumption of full-scale production by 
the industries of Europe. A large Amer- 
ican export trade is a definite and con- 
tinuing factor in the world’s affairs.” 


Concerning the present great pre- 
porderance of exports over imports, and 
the probable reversal of the figures 
throush extensive American investment 
in foreign securities, the review says: 


“It is quite possible, that, what with 
the great payments already due us, and 
the increasing flow of goods resulting 
from our investments, the imports of the 
United States would utimately be greater 
than the exports, unless a tariff barrier 
were placed to make it better, from a 
financial point of view, to reinvest the 
earnings of our investment in the coun- 
tries of their origin, rather than to ac- 
cept payment in goods. 


“Barring such a possibility, the pre- 
ponde+rance of imports over exports could 
not but be regarded as an evidence of 
Strength, rather than weakness. It would 
mean that this country had achieved the 
position occupied by Great Britain before 
the war. Ships from all parts of the 
globe carried goods to the British Isles, 
returning with products whose value 
totaled far less. The difference, of course, 
was made up in dividend payments, and 
were the return on capital invested by the 
British over a long period of years. The 
same thing was true of France and several 
other countries wherein foreign invest- 
ment was accepted as the financial policy 
of the people. In such cases it is neces- 
sarv to distinguish between the so-called 
trade balance. and the actual financial 
balance, which includes not only goods, 
but all values.” 


Wheeling Electric Stock Offered t 
Customers, 


The Wheeling Electric Co. is offering - 


to its customers a limited amount of [ts 
6% cumulative preferred stock, the pro- 
ceeds of which are to be used in making 
extensions and improvements to the 
property. This stock is offered upon a 
cash plan and upon a very liberal time 
plan as follows: First, cash payment £90 
per share, plus accrued dividend to date 
of payment for stock and, second, time 
payment plan, $90 per share, plus accrued 
dividend, $10 per share payable monthly. 
If at any time before final payment is 
made on the partial payment plan, pur- 
chasers desire to cancel their subscrip- 
tions, all money paid in full will be re- 
funded on ten days’ notice, together with 
interest on such payment at the rate of 
5% per annum. 

The company is exceedingly anxious to 
have as large a number as possible of its 
customers become stockholders in the 
Wheeling Electric Co., in fact, it desires 
that every customer have a financial in- 
terest in the company, if only to the ex- 
tent of owning one share. It is for this 
reason that the stock is being offered on 
the very liberal time payment plan. This 
stock is exempt from West Virginia state 
personal tax and the dividends are free 
from Federal normal income tax, making 
the actual net return 6.66% to the in- 
vestor. 


Expansion Standard Gas & Electric 


In connection with the annual printed 
report of Standard Gas & Electric Co. for 
1918 just issue, President H. M. Bylleshy 
presents an addenda describing’ the new 
oil, retinery and utility properties ac- 
quired by the Company. He says: 

“The directors announce the completion 
of negotiations which have been going 
forward for several months and = which 
have resulted in the acquirement of a 
controlling interest by Standard Gas & 
Blectric Co. in the Shaffer Oil & Retining 
Co.. and the acquirement by your com- 
pany of the business (@€xcepting the bank- 
ing department) heretofore operated un- 
os the style of H. M. Byllesby & Co., 
ne. 

“As a part of these transactions, the 
company has acquired a large interest of 
Appalachian Power Co., owning and op- 
erating two modern water power plants of 
19,000-kw. installed capacity, and a mod- 
ern steam turbine power house of 15.000- 
kw. capacity (now approaching comple- 
tion) on the New River in Virginia. The 
total generating capacity of the three 
plants aggregates 34,00U-kw., or approxi- 
mately 45,000 hp. Also, the company has 
acquired, on a profitable basis, certain 
other utility interests, principally increas- 
ing its holdings in existing properties. 

“The acquisition of the part of the 
business of M. Byllesby & Co. set 
forth, and of the controlling interest of 
Shaffer Oil & Refining Co., are effective 
as of January 1, 1919. 

“The net results to the company by 
the completion of the foregoing transac- 
tions, after accounting for all interest 
and dividend charges on securities issued 
or guaranteed in connection therewith 
anc computed solely upon the elapsed 
earnings of the interests and securities 
acquired, plus the elapsed income of 
Standard Gas & Electric Co., are suf- 
ficient to pay the full 8% per annum div- 
idend upon the outstanding preferred 
stock and to leave an immediate balarce 
equivalent to a subetantial dividend upon 
the common stock of the company. 

“The large elapsed earnings of the sc- 
quired interests and the substantial 
amount of cash (in excess of $4,000,000) 
provided for the immediate development 
of the already extensive operations and 
proven acreage of the Shaffer Oil & Re- 
fining Co. justify the belief that the net 
income of Standard Gas & Electric Co. 
from this time forward will largely ir- 
crease ard be highly satisfactory. 

“Shaffer Oil & Refining Co. (now be- 
ing formed) succeeds to properties here- 
tofore privately owned, which comprise a 
complete oil producing, refining and dis- 


tributing property, together with over 500 
tank cars and extensive pipe lines. The 
Shaffer interests are of long and well es- 
tablished reputation, large earnings, and 
possess the highest financial standing. 
The entire organization of the Shaffer 
interests remains with the new Shaffer 
company. C. B. Shaffer will be president 
of the Shaffer Oil & Refining Co. and H. 
M. Byllesby will be chairman of the 
board. Mr. Shaffer becomes a member 
of the board of Standard Gas & [Electric 
`O. , 
The Shaffer interests, in addition to 
their present production in excess of 4,000 
barrels per day, own approximately 57,000 
acres of oil leases in the States of Okla- 
noma, Texas and Kansas. 

“The financing required for the acquire- 
ment of these interests has all been un- 
derwritten. 

“In corsequence of the foregoing, and 
the excellent financial condition of the 
company and its greatly increased earn- 
ings, and the large addition to the value 
ot its holdings, the directors dce- 
clared a dividend of 2% upon the pre- 
ferred stock of Standard Gas & Electric 
Co. for the quarter to end May 31, 1919, 
paid June 14 to shareholders of record 
at close of business May 31. 

“The directors have appointed a com- 
mittee to immediately formulate a plan 
for adoption by the board for the liqui- 
dation of the accumulated unpaid pre- 
ferred stock dividends of Standard Gas 
& Electric Co., amount to approximately 
1350.” 

The report for 1918, during which ycar 
the revenue of Standard Gas & Electric 
Co. was derived exclusively from invest- 
ments in public utilities companies, shows 
that the subsidiaries withstood the war 
strain in a satisfactory manner. Gross 
earnings of subsidiaries totaled $23.344,- 
286, or a gain of 20%, while net earnings 
were $8,549,561, a vain of 3.5%. The net 
income of Standard Gas & Electric Co. 
for 1418 was $1,574,927, compared with 
$1,566,051 in 1917. Dividends on the pre- 
ferred stock were maintained at the rate 
of 6%, which rate has just been increased 
to an 8% basis. 

President Byllesby says: 

“Taking all factors into consideration 
it is a conservative assumption that a 
normal year, comparable to 1918 from the 
standpoint of volume of business, would 
have produced net earnings at least $1,- 
500,000 greater than those of 1918 actually 
were. 

“The subsidiaries derived their gross 
revenue in the proportion indicated, from 
the following sources: Eleetricity, 67.57%; 
zas, 25.68; street railway, 3.65%: steam 
heat, 2.19%; telephone, .52%; water, .26% 35 
ice, 120%. 

“In no instance has anything been al- 
lowed to impair the high = standard 
physical upkeep and operating efficiency 
of any of your subsidiaries. All properties 
have been fully and carefully main- 
tained.” 

The policy of selling securities to cus- 
tomers was continued by subsidiaries 
during the year—resulting in 4,507 sep- 
a a sales amounting to $2,315,690 par 
value. 


Middle West Utilities Makes Good 
Showing. 


The Middle West Utilities Co., one of 
the principal Insull holding companies, re- 
ports for the year ended April 30, 13:9, 
net earnings equal to $7.20 a share on 
the preferred stock, as compared to $8.68 
earned in the previous year. 

The prospect is not so dun as these 
figures would suggest. Earnings. both 
gross and net, of the subsidiaries exceed 
those of the previous fiscal year. The 
parent company, however, permitted sub- 
Sidiaries to retain ample funds and re- 
ceived in dividends a much smaller per- 
centage of subsidiary earnings than in 
previous years. 

Another optimism, not obvious, is the 
fact that of the $2,002,000 per annum in- 
crease in service rates granted by state 
and local authorities onlys734%% appear in 
the income account just issued) At (the 
close of _AprikCcthe) annual. rate vof in- 
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For the 
Readjustment Period—What? 


XLI. 


Common Sense in Handling 
Export Trade 


Are we not taking our foreign trade prob- 
lems too seriously? Does it not seem that we 
are disposed to add to the actual difficulties of 
the case, others not really belonging but just 
thrown in gratuitously. We are properly im- 
pressed with our efficiency at home, but when 
we think of ourselves away from home we im- 
mediately begin to develop a case of “nerves.” 
We discuss domestic trade and its difficulties 
in a perfectly rational manner and in a spirit 
of optimism and cheerfulness which leaves 
nothing to be desired. But when the subject 
of foreign trade is brought up we become seri- 
ous all of a sudden. Long faces and corru- 
gated brow effects are brought into the situa- 
tion at once. 


At home we are aggressive, cheerful and op- 
timistic. A domestic trade problem to be 
treated is brought out into the open, attacked 
and solved. A perhaps not more difficult for- 
eign trade‘problem is kept in a sort of special 
chamber of horrors. In the domestic field we 
seem to fear nothing; in the foreign field al- 
most any element of difficulty suggested can 
become fearsome. In the domestic field we 
have full confidence in ourselves; in the for- 
eign field we are prone to speak of the merits 
of the other fellow. We exaggerate the weak- 
nesses of our own position and the advantages 
of the position of our foreign competitor. For- 
eign exchange, foreign markets, foreign busi- 
ness methods, foreign points of view, we are 
disposed to shroud in deep mystery, and to 
assume that they are well beyond the ken of 
the American business man. 


This query by the Foreign Trade Representative 
of the Irving National Bank, New York, 
approaches the subject from a different angle 
than any to which we have been aocustomed in G. A. O’REILLY. 
discussing foreign trade. Nevertheless, it is 

pertinent and timely. 


C. A. TUPPER President 
INTERNATIONAL TRADE PRESS, INC., CHICAGO 
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creases granted amounted to more than 
the total net earnings of the year. 

The income account for the period ended 
April 20 compares: 


1919. 1918. 
Total income ....... $ 2,009,503 $ 1,955.210 
Administration ex- 
pense ....ssssseses 179,890 194,921 
Mis. charges, taxes, 
EIC Sea cele ows 17,428 43,314 


$ 1,812.184 $ 1,716,974 
Interest on notes and 


bonds 6.666600 6s 40% 663,635 550.939 
Interest on collateral 

loans, etc. ......... 234,035 124,433 

Net income ....... $ 914,513 $ 1,041,601 


Earnings of subsidiary companies which 
were included in the income accounts of 
both yéars show a gain of 17.4%. The 
combined income account of all properties 
compare: 


Gross earnings ...... $14,641,035 $12,157,121 


Operating expenses 


including taxes ... 10,500,463 8,562,689 


Net earnings from 


operation ....... $ 4,140,571 $ 3,594,432 
Rentals on leased 
properties ......... 258,230 222,909 
$ 3,882,341 $ 3,371,522 
Special accruals .... ......... 76,574 
CeCe $ 3,448,097 
Bond, debentures and 
other interest 
charges paid or ac- 
cruing to outside 
holders ........... $ 1,983,174 $ 1,715,189 
Yearly amortization 
of discount on out- 
standing securities. 85,016 77,166 
Dividends on stock 
and proportion of 
undistributed earn- 
ings to outside 
holders ............ 420,478 389,971 
Total earnings ac- 7 
cruing to M. W. 
Us COs coers kenes `$ 1,393,672 $ 1,265,769 


ELECTRICAL REVIEW 


American Gas & Electric Declares 
May Dividends. 


The American Gas & Electric Co. de- 
clared regular quarterly dividends of 142% 
on the preferred and 2%% on the common 
stocks and an extra dividend of 25% and 
a special dividend of 2%% payable in 
common stock on the common stock. 
The preferred dividend is payable Aug. 1 
to stock of record July 15, and the com- 
mon July 1 to stock of record June 20. 
The extra dividend is payable July 1 to 
stock of record June 20 and the special 
dividend is payable Oct. 1 to stock of rec- 
ord June 20. 


Dividends. 


Mineola Electric Co. has declared a 
quarterly dividend of i% %, payable Juiy 
1 to stock of record June 18. 


A quarterly dividend of 14% on pre- 
ferred stock has been declared by the 
Carolina Power & Light Co., payable 
July 1 to stockholders of record June 18. 


Ingersoll-Rand Co. has declared the 
semi-annual dividend of 3% on preferred 
stock, payable July 1 to stock of record 
June 21. 


Ottawa Traction Co. has declared a 
quarterly dividend of 1%, payable July 1 
to stock of record June 15. . 


Western Electric Co. has declared a 
quarterly dividend of $2.50, also a quar- 
terly dividend of $1.50 on preferred stock, 
payable June 30 to stockholders of rec- 
ord June 22. 


Westinghouse Airbrake Co. has de- 
clared a quarterly dividend of $1.75, pay- 
able July 31 to stock of record July 3. 


Canadian General Electric Co. has de- 
clared a quarterly dividend of 2%, pay- 
able July 1 to stock of record June 14. 


Electric Storage Battery Co. has de- 
clared a quarterly dividend of 1%, also 
a quarterly dividend of 1% on preferred 
stock, both payable July 1 to stock of 
record June 16. 


WEEKLY COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Public Utilities. 


Div. rate. Bid Bid 
Per cent. June 10. June 17. 


Adirondack Electric Power of Glens Falls, common............ 6 14 15 
Adirondack Electric Power of Glens Falls, preferred........... 6 76 76 
American Gas & Electric of New York, common......... --. 10+extra 162 179 
American Gas & Electric of New York, preferred..............-. 6 42 42 
American Light & Traction of New York, common.............. í 269 265 


American Light & Traction of New York, preferred............. 6 
American Power & Light of New York, common..............-- 4 
American Power & Light of New York, preferred.............+. 6 74 74 
American Public Utilities of Grand Rapids, common............ es 
American Public Utilities of Grand Rapids, preferred...... 7 


American Telephone & Telegraph of New York .............:+5 i 10634 10614 
American Water Works & Elec. of New York, common......... T 6 514 
American Water Works & Elec. of New York, particip......... 7 14 12 
American Water Works & Elec. of New York, first preferred... is 61 60 
Appalachian Power, COMMON. ......c. cece cere eres cere reer eecasens 3 5 4 
Appalachian Power, preferred..........: ccc cece ence cece eee era etee 7 16 12 
Cities Service of New York, common............0. 0c cee eeeees +extra 3x0 370 
Cities Service of New York, preferred............... cee ece cence 6 80 79 
Commonwealth Edison of Chicago ......... 0... cc cee re ee tea eetes g 111% 111 
Comm. Power, Railway & Light of Jackson, common............ s 29 28 
Comm. Power, Railway & Light of Jackson, preferred...... Stas 6 63 64 
Federal Light & Traction of New York, common.............065 11% 11% 


Federal Light & Traction of New York, preferred............¢6. a 47 47 


lllinois Northern Utilities of Dixon ........... 2. cc ccc enc ee sette 6 T 70 
Middle West Utilities of Chicago, common...................2+extra 36 Lo 36 
Miadle West Utilities of Chicago, preferred. .........0. 0.0.00 eee 62 62 
Northern States Power of Chicago, common.............00e0e08 md 72 72 
Northern States Power of Chicago, preferred................ ex.div.7 90 90 
Pacific Gas & Electric of San Francisco, comimon............08. a 61 6114 
Pacific Gas & Electric of San Francisco, preferred............4+ 6 S8 88 
Public Service of Northern Ilinois, Chicago, common........... 7 G24 90 
Public Service of Northern Illinois, Chicago, preferred.......... 6 92 92 
Republic Railway & Light of Youngstown, common............+++ 4 19 17 
Republic Railway & Light of Youngstown, preferred............+- 6 59 58 
Standard Gas & Electric of Chicago, COMMON. ..sessssssesessteo ee 38 34 
Standard Gas & Electric of Chicago, preferred...............6. 6 47 46 
Tennessee Railway, Light & Power of Chattanooga, common.... we 4% ey, 
Tennessee Railway, Light & Power of Chattanooga. preferred... 6 20) 20 
United Light & Railways of Grand Rapids, common............ 4 49 49 
United Light & Railways of Grand Rapids, preferred........... 6 73 74 
Western Power of San Francisco, common............000 cee eeee is 20 22 
Western Union Telegraph of New York ..sesseonesassessesa. extra 9014 KY 3G 
Industries. 
Electric Storage of Philadelphia, common ............000eeeeees 4 72 §2 
General Electric of Schemectady .. 0... ccc cece cece ne nee ates 8 1673 1612% 
Westinghouse Electric & Mfg. of Pittsburgh, common.......... 7 573% 57 
Westinghouse Electric & Mfg. of Pittsburgh, preferred......... 7 07 57 


Vol. 74—No. 25. 


Westinghouse Electric Export Co., 165 
Eroadway, has filed notice of an increase 
in its capital stock from $100,000 to 35- 
000,000, and a change in its corporate 
name to the Westinghouse International 
Co. 


Earnings. 
MISSISSIPPI RIVER POWER CO. 
1919. 1918. 

For month of April— 
Gross earnings ...... $ 184,922 $ 193,233 
Net earnings ......... 139,677 157,462 
Surplus after charges. 36,753 53,100 

For 12 months ending April 30— 
Gross earnings ...... 2,219,176 2,073,005 
Net earnings ........ 1,748,734 1,668,775 
Surplus after charges. 503,742 437,516 


CITIES SERVICE CO. 


For the 12 months to April 30—Gross, 
$21,913,980, increase $1,786,264; net, $21,- 
285,187, increase $1,537,472; surplus after 
charges, $20,412,334, increase $667,254. 
April gross, $1,807,255, decrease $78,495; 
net, $1,744,179, decrease $194,317; surplus 
after charges, $1,571,434, decrease $276,250. 


NORTHERN STATES POWER CO. 
For the year ended mee 31: 


918. 1917. 

Gross earnings ...... $8,392,664 $7,154,508 
Net earnings ......... 3,542,974 3,389,780 
Fixed charges ....... 1,922,714 1,709,837 
Balance .......cceeee 1,620,260 1,679,943 
Preferred dividends .. 1,036,915 916,611 
Bal. avail. for amort. 

depr. and com. divs. 683,345 763,932 


GENERAL GAS & ELECTRIC Co. 
(Subsidiaries. ) 


Preliminary statement of gross revenue 
for the month of May, 1919, and 1918: 


System. 1919. 1918. 
Rutland ............ $ 43,014.39 $ 38,542.05 
Northwestern Ohio. 30,100.00 27,092.76 
Sandusky .......... 42,003.74 32,426.90 
Binghamton ........ 37,163.96 34,263.06 
Sayre 5s eee Sha eee estes 10,290.00 9,909.97 
New Jersey ....... 24,617.06 24,111.09 
Interurban Gas Co. 720.25 842.26 

Total oiesves eens $187,909.40 $167,188.09 


NEW JERSEY POWER & LIGHT Co. 


12 months ended April 30, 1919— 
Gross revenue (includes other 


income) ...... ih cela? AE OEA $332,043.14 
Cperating expenses and taxes.. 214,679.31 
Gross income ........ceceeeeee $117,362.83 


Bond and note interest, rentals 
and miscellaneous charges.... 79,372.34 


Net income ....... AS areca s... $ 37,991.49 


AURORA, ELGIN & CHICAGO. 


Comparative statement of earnings for 
the month of April shows: 


1919. 1918. 

Total earnings .......... $192,791 $156,937 
Operating expenses, taxes 149,976 138.854 
Net earnings ..........6. 42,815 18,053 
Interest co... ccc cee eee 38,402 35,823 
Balance ....sesesesecsos.e 4,413 °17,830 
Res. depreciation and 

amor. enssssosesecsssoo 8,877 7,110 
Deficit ....ssssssssoseceso 8,463 24,349 

‘Deficit. 


UNITED LIGHT & RAILWAYS. 
The statement of the company and sub- 
eidiaries for the 12 months’ period ended 
April 30 shows: 


1919. 1918. 
Gross earnings ........ $9,659,547 $8,232,903 
Net after taxes....... 2,858,574 2,729,802 
Balance .......cccc cece 1,955,486 1,836,610 
Balance after interest 
charges .....-..-000- *116,730 1,101.38 
Surplus after pfd. div. 599,658 494,449 


“Interest on notes and commercial loans 
purchased was $132.258, a decrease of 
$29,447 during this period. 


STANDARD GAS & ELECTRIC, 


Combined report of Standard Gas & 
Ilectric Co. subsidiaries for the first four 
months of 1919 shows an increase of 20.49 
per cent in gross earnings over the first 
four months of 1918. Net for the same 


period shows an increase of 15.43 per 
cent. Comparative figures are as follows: 
April 30, April 30, 

1919. 1918, 


Gross earnings ....... $9,530,452 $7,896.411 
Net earnings ......... 3,643,290 3,156,033 

These earnings are without taking into 
account earnings from the newly acquired 
oil properties of the Shaffer Oil & Refin- 
ing Company. 
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General View of New Mill and Yards of the Clear Lake Lumber Co., Clear Lake, Washington. 


Electrical Equipment of Clear Lake 
Lumber Mills 


New Plant of the Clear Lake Lumber Company One of the Best 
Equipped in Northwest — Refuse Furnishes Steam for Dry Kilns 
and Turbogenerators — Connected Load of 3500 Hp. in Motors 


By W. A. SCOTT 


Clear Lake Lumber Co., which are notable for 

the completeness of their electrical and mechan- 
ical equipment, have been in operation since March 
and were formally opened in May of this year. Most 
of the present buildings and equipment replace prop- 
erty destroyed by fire in 1918. 

This new plant is an exemplification of all that is 
modern in facilities for lumber manufacturing, includ- 
ing the rapid handling of material by electrically driven 
mechanical devices. An idea of the magnitude of the 
operations is conveyed by the accompanying illustra- 
tion that gives a genera’ view of the plant. Its rated 
capacity is 150,000 ft. of lumber for each 8-hour shift. 
In the shingle mill, which is equipped with 18 upright 
machines, the production capacity is 700,000 shingles 


T HE new lumber mill and the planing mill of the 


per 24 hours. There are employed 400 men at the 
new plant and 375 in the company’s logging oper- 
ations, including the running of 50 miles of logging 
railway. 

The new plant is situated on the border of Clear 
lake, three miles south of Sedro-Woolley, in Skagit 
county, Washington. This industry, including the 
interests of the town of Clear Lake, is served by a 
branch of the Northern Pacific Railroad. The lake 
itself, which has an outlet into the Skagit river, is. 
utilized to a considerable extent as a logging pond by 
the company. The logs, after being yarded at loading 
stations in the timber districts, are hauled over a log- 


ging road which extends by trestle construction to 


deep water in the lake and are there dumped into the 
water. As rapidly as required they>are drawn from 


1066 


the pond up the inclined log haul to the log deck of 
the mill. This is accomplished by the standard steel- 
chain log conveyor, operated in link-belt fashion by a 
75-hp. back-geared motor. As a log is thus moved up 
the trough-like haulageway it is thoroughly washed by 


A 10-Hp. 440-Volit Induction Motor Connected by Flexible 
Coupling and Gears to Refuse Conveyor. 


jets of water playing upon it under considerable pres- 
sure. This carries away any mud and sand that may 
have adhered to it. The elevation of the log deck is 
about 40 ft. above the normal water level of the lake. 


POWER-PLANT EQUIPMENT. 


Before entering further into the lumber manufac- 
turing processes, involving electric drive throughout, 
attention may better be directed to the power-plant 
equipment, which is housed in a brick building. This 
comprises the equipment of the boiler room and gen- 
erator floor. In the former is a battery of four boilers 
of the capacity of .1500 hp., operating at 140 lb. steam 
pressure. The fuel used consists of sawdust and 
planing-mill shavings and cuttings, which are fed into 
dutch ovens in front of the boilers through metal 
chutes from a conveyor by which this refuse is carried 
from the fuel bins, the conveyor in this case being 
operated by a 10-hp. motor. The boilers consist of 
two of the Casey-Hedges type of 150-hp. each, and 
two Stirling units of 850 hp. and 450 hp., respectively. 

The generator room, an illustration of which is 
given herewith, contains two turbogenerators, oper- 
ating in parallel and arranged for operating condens- 
ing. The one shown in the foreground, at the right, 
is a 750-kw., 937-kv-a., 3600-r.p.m., high-pressure 
unit, having a direct-connected exciter. This machine 
formed a part of the equipment of the original plant 
and went through the fire by which that plant was 
destroyed last year. It was found that the metallic 
parts were not warped and that the blades were not 
damaged ; the windings, however, required repair, and 
the machine was put in good condition. That shown 
in the left-hand background consists of a 1000-kw., 
1250-kv-a. turbogenerator, which like the first unit, is 
wound for 480 volts, 3 phase, 60 cycles and for a speed 
of 3600 r.p.m. The two turbogenerators are of Allis- 
Chalmers manufacture, as are all motors and most of 
the other electrical equipment in the plant, and all of 
the sawmill machinery. 
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The seven-panel switchboard, furnished by the 
Westinghouse Electric & Manufacturing Co., provides 
eight circuits for power distribution throughout the 
mill and four for lighting. The power cables are car- 
ried in iron conduits above ground to such a height as 
to keep above the possible level of high water which 
sometimes results from Skagit river backwater. 

Three-phase energy is delivered by both generators 
direct to 440-volt motors, thus requiring no transform- 
ers for the power circuits, although several trans- 
formers are required for lighting on the mill premises 
and for village lighting. 

The power-factor at the plant becomes very low at 
times on account of the irregularity of the load which 
causes the motors to run at low load much of the time. 
Plans are therefore being made for the installation of 
static condensers for power-factor correction, suffi- 
cient to maintain a high power-factor ranging from 


90 to 95%. , 
FEATURES OF Moror DRIVE. 


In the total connected load of 3500 hp., comprising 
160 motors, operating at 440 volts, three phase, 60 
cycles, in the sawmill and planing mill, including con- 
veyors, headers, trimmers, edgers, matching machines 
and fans, there are only a few cases in which belt 
transmission is required. In most of the motor installa- 
tions there is a direct connection to the driven machine 
by flexible coupling. The most conspicuous exception 
to this is where the great 10-ft. band saw is driven by 
a 250-hp. motor by means of a 24-in. leather belt, 
50 ft. in length. The motor, with its 30-in. pulley and 
belt-tightener, is shown in one of the illustrations, the 
entire unit being set upon heavy timber supports. 

The edger, a high-speed machine consisting of a 
series of saws, by which the heavy squared timber is 
cut up longitudinally into dimension stock, is driven by 
a 200-hp. motor, direct-connected to it by flexible 
coupling, and having a speed of 1200 r.p.m. Follow- 
ing this operation the clear lumber is separated from 
the slashings, the latter going to the refuse conveyor. 
The edger product, comprising good dimension stuff, 
is passed to the trimmer, consisting of 22 vertical saws 
by which this lumber is trimmed and cut to proper 
lengths. This machine is driven by a 75-hp. motor of 
the wound-rotor type. The vertical saws, however, 
are raised and lowered by air cylinders, compressed 
air being supplied by an Ingersoll-Rand steam-driven 


=- compressor. 


The next operation involving important motor 
drive is that of the two resaws, each driven by a 


Two 100-Hp. Motors Bealt-Connected to Méershon Resaws. _ 
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100-hp. motor, at 865 r.p.m. These are band saws by 
which the lumber is accurately gaged to any dimen- 
‘sions desired. This is followed by motor-driven re- 
trimmers and re-edgers, performing the last oper- 
ations before this stock is taken to the dry kilns. 

However, certain heavy timbers from the main 
band mill, instead of passing to the edger, trimmer 
and resaws, are taken to a Stetson-Ross sizer, driven 
by a 75-hp., 900-r.p.m. motor through flexible coupling. 
This is shown in one of the illustrations. In addition 
to this, cedar cants are transferred across the mill in 
front of the edger to a train of rolls that in turn 
deliver them to the lake for transport to the shingle 
mill. ? 


ARRANGEMENT OF MILL MOTORS. 


The file room, situated over the band-mill section, 


is equipped with nine machines each having an indi- - 


vidual motor mounted upon the machine. The set 
works are operated by a 10-hp. motor mounted upon 
the log carriage and receives its connection through a 
set of trolleys. The overhead canter, rocksaw and 
fan motors are located above the log deck. The mo- 
tors for all line rolls, steam swing-up saws, slasher, 
trimmer, transfer chains, and chains and rolls in front 
and rear of edger, are set upon elevated platforms on 
the lower floor of the mill. These motors are mostly 
of the back-geared and wound-rotor type and are in 
some cases remotely controlled from stations. The 
connections between the motors and driven shafts are 
in most cases by means of roller chains. The motors 
in the remanufacturing part of the plant are so con- 
nected except where direct connection is possible. 

All motors of 5 hp. and less, and all those of the 
wound-rotor type, have oil switches with under-voltage 
release and overload trip. 


THE Dry KILNS. 


The product turned out by the band mill, edger, 
trimmers and resaws is kiln-dried before being fin- 
ished in the planing mill. The dry kilns, contained 
in a building of three-ply brick walls, comprise eight 
Grand Rapids single-track compartments and five 
double-track North Coast compartments, each 100 ft. 
long, 8 ft. wide and ọ ft. high. Low-wheeled flat cars 


“om, iy 
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are loaded with lumber, leaving air spaces between 
layers, the tracks being on a grade that allows the 
cars to pass by gravity into the kiln compartments. 
Each kiln will hold about 30,000 ft. of lumber. Steam 
heat is supplied through a 6-in. main from the boiler 
room to steam coils in the bottom of each kiln, below 
the car tracks. The kiln-drying process requires six 
days, as a rule. 

Starting with the lumber at normal humidity, 
designated as 100%, the heat is gradually increased 
until the humidity is reduced to 30%, which is consid- 
ered a standard condition. However, during the first 
48 hours the lumber is continuously sprayed with sat- 
urated live steam to bring about uniform saturation of 
all parts of each piece of lumber. The result of this 
uniform humidity is that when the dry heat is turned 
into the coils the drying is uniform, with no surface 
hardening and cracking. 

After the batches of lumber are kiln-dried, the 
doors at the opposite ends of the kilns are opened and 
the stock transferred by mechanical means to the 
planing mill, which is separated by a considerable dis- 
tance from the main sawmill. 


Motor DRIVE IN PLANING MILL. 


All machines in the planing mill are operated at 
high speed, each machine having an independent motor 
drive through a flexible coupling. These machines 
consist of four matchers, each driven by a 75-hp. 
motor, and planers, resaws, sizers, swing-saws and 
trimmers. The planing mill contains 22 motors, 
ranging in capacity from 50 to 75 hp. The machines 
require a considerable number of short belts to con- 
nect up different parts of each machine, but not for 
the motor drive. 

A feature of the planing mill is that all refuse 
from each machine is taken up by suction through 
metal tubes into a 24-in. metal conduit that leads 
450 ft. to the fuel bin. This is accomplished by a suc- 
tion fan driven at 1200 r.p.m. by a 100-hp. motor, and 
a relay fan driven at like speed by a 75-hp. motor. 
The trimmings from the planing mil! drop to a con- 
veyor by which they are carried to bunkers and loaded 
into cars for fuel. 

The refuse conveyors, of which there is an elab- 


in 


' 


View in Turbine Room of Power House—A 1000-Kw. and a 750- Kw. Turbogenerator Operate in Parattel. 
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orate system for the plant, are operated by back- 
geared motors. Adjacent to the main mill there is a 
pair of “hog-fuel’” machines, connected both ways by 
motor-driven conveyors, whereby certain surplus 
refuse is worked up and sold to various industrial 


A 75-Hp. Motor Connected by Flexible Coupling to a Stetson- 
Ross Ready Sizer. 


plants at Sedro-Woolley as boiler fuel. The “hog” 
machines are operated by two 125-hp. motors. 

In the main lumber mill the refuse conveyors ex- 
tend from various machines to a central conveyor run- 
‘ning across the mill to the burner. Slabs of the better 
quality are removed from this conveyor to the lath 
mill, the rest being sent to the slab-wood cut-up plant 
for fuel; the other refuse is worked up by the two 
“hog” machines. 

The stock from the remanufacturing plant, where 
the resaws and retrimmers are operated, passes over 
an assorting conveyor from which the clear lumber is 
removed and hauled on trucks to the dry kiln. Other 
classes of lumber pass from the sorting conveyor to 
chain elevators by which they are transferred to a 
200-ft. train of line rolls, connected in three sections, 
each controlled by a 1o-hp. motor. The elevating 
chains and train of rolls are electrically interlocked. 
This lumber, after leaving the line rolls, is passed over 


A 250-Hp. Motor Belted Band Mill, Showing Characteristic 
Timber Supports for Motor Mounting. 
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a sorting table, and that to be cut into dimension stuff 
is run through two ready sizers. 

The illumination of the mills, yards and surround- 
ing premises, and about 150 buildings in the town is 
provided from the lighting transformers. The main 
industrial buildings are lighted by 200-watt Mazda C 
lamps in Reflecto-Cap diffusing reflector units, which 
produce no glare. Some of these units are shown in 
the view of the turbine-room. 

The Clear Lake Lumber Co.’s general manager is 
B. R. Lewis. All electrical installations in the new 
plant were made under the supervision of George T. 
Thirsk, consulting electrical engineer, of Seattle, 
Wash. 


JAPANESE COMPETITION IN ELECTRIC 
CABLES. 


British electric cable makers are up against com- 
petition from Japan. Before the war they used to 
export largely to many countries, including Japan, 
but when shipping difficulties occurred under war con- 
ditions, large cable factories were erected in Japan 
and considerable inroads were made into the British 
trade connection with India and the British colonies. 
Neville Chamberlain, stating the position at a recent 
meeting of British manufacturers at Westminster, 
London, said that they were now threatening the home 
trade in England. The British.cable-makers employ 
33,000 hands and according to Mr. Chamberlain they 
want to maintain high wage rates to their employes 
but he asked how was it possible to give $7.50 to 
women and $14 to men for a 47-hour week if the 
makers had to meet unrestricted competition from 
Japanese workpeople who received 12 cents per day 
of 12 working hours—one cent per hour! He com- 
plained too that it was not even ordinarily fair com- 
petition, for the Japanese copied the British labels as 
well as the British cables, using an almost identical 
inscription—‘C.M.A.,” the mark of the British Cable 
Makers’ Association, but with the little word “not” 
which might easily be overlooked. Another speaker 
referred to certain prices which while they were profit- 
able in Japan, were about one-third of the cost of 
production in England. 


LARGE LIGNITE-BURNING POWER STA- 
TION PROPOSED IN TEXAS. 


According to M. G. Saunders, president of the 
Chamber of Commerce of Canton, Texas, a deal has 
just been consummated by which a syndicate of east- 
ern men will build an electric power station near there 
to cost approximately $2,000,000, including the con- 
struction of a system of power transmission lines that 
will extend to cities and towns within a radius of 
about 150 miles. In the generating of the initial 
power lignite will be used for fuel. The syndicate 
has leased lignite beds covering an area of 30,000 
acres. The land owners are to receive a royalty of 
five cents a ton on all lignite mined. Mr. Saunders 
said that the syndicate has no stock to sell or conces- 
sions to ask. He continued: 

“The plant can obtain an inexhaustible supply of 
fuel at a cost much lower than anywhere else in the 
United States. The principal expense will be the 
installation of high-power feed wires to the various 
towns in northern Texas. The plan is to develop 
electrical power at the mines here, a plan that is being 
also developed in Great Britain to a great extent and 
has been declared feasible by the greatest experts»’ 
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Use of Industrial Electric Trucks and 
Tractors by Railroads 


Advantages of this Apparatus for Handling Material in Passenger 
Stations and Freight Houses—Methods of Application—Difficul- 
ties Encountered in Operation — Value to Electrical Industry 


ANDLING bag- 

gage and freight 

on railroads 1s per- 
haps the first and surely 
the best known purpose 
for which electric indus- 
trial trucks and tractors 
are used. This is not be- 
cause their application 
for this work is particu- 
larly simple or the sav- 
ings which can be effected 
any greater than is possi- 
ble in other industries, 


By BERNARD J. DILLON 


HIS is the second of a series of articles 

dealing with the applheation of electric in- 
dustrial trucks and tractors in representative 
industries. In this the use of the equipment by 
railroads in the handling of freight and baggage 
is discussed and the possibilities of its future 
introduction 1s shown. The many advantages 
which they offer, the difficulties encountered, and 
the satisfactory results obtained in extsting in- 
Stallations are shown. In addition the article 
calls attention to the special benefits to be derived 
by the electrical industry from its introduction 


-tion made thus far, there 


is plenty of opportunity 
for their application to 
this class of work. A 
great many of the larger 
stations and freight 
houses have not adopted 
this apparatus as yet and 
only a very few of those 
that have may be consid- 
ered as having complete 
installations. In addition, 
a much larger field com- 
prising the smaller sta- 


but because conditions for this work. 
arose in connection with 
this work that made it 
absolutely necessary to 
adopt some method that would lessen the labor, and if 
possible the cost, and at the same time increase the 
speed of handling, thereby relieving the congestion at 
the stations and freight houses. A short trial in a few 
such instances demonstrated the ability of this appa- 
ratus to accomplish the desired results and the use 
quickly spread to many other places. 

In spite of this early adoption and the success 
which has been achieved in practically every installa- 


rr rr 


tions and freight houses 
has barely been touched 
up to the present time. 
This is due to the peculiar 
conditions which are met in the application of the 
apparatus to this work which makes this one of the 
most difficult types of industry to be considered in 
introducing such equipment. 

The use of electric industrial traction apparatus 
by railroads may be divided into two classes namely 
the handling of baggage and mail in stations and 
terminals and the handling of freight. As the require- 
ments and conditions encountered in either of these 


Speed and Safety Are Obtained in Handling Mall With An Electric Tractor. 
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differ in many respects from those of the other each 
will be considered separately. 


ADVANTAGES IN PASSENGER STATIONS. 


The greatest advantage, in the opinion of railroad 
officials, to be derived from the use of electric indus- 
trial trucks and tractors in passenger stations is that 
it gets the work done and keeps the men better satis- 
fied. This statement may appear strange in view of 
the fact that in every installation visited a real sub- 
stantial saving in time, labor and the cost of handling 
was effected by the introduction of this apparatus, 
and which was naturally expected to be the most de- 
sirable feature. However, the reason for this may 
be easily explained. 


Although Seldom Used by Raiiroads, the Lift Truck Offers Many 
Advantages in Loading Freight Cars. 


Labor nowadays can not and will not perform 
such strenuous duties as are required in this work. 
For this reason it becomes a very difhcult matter: to 
keep men employed, which means a large labor turn- 
over with its consequent loss and which is empha- 
sized by the men quitting during working hours with- 
out giving notice. As this work must be done ac- 
cording to train schedules the extent of this difficulty 
may be readily imagined. 

Although the electric industrial vehicle does not 
entirely eliminate the labor connected with the han- 
dling it does “take the mule out of the job” as ex- 
pressed by one railroad man. Formerly the work was 
one steady hard grind from start to finish. Two men 
hauled a truck several hundred feet to the car, loaded 
it, hauled it back, unloaded it and started all over 
again. With the truck or tractor the hard hauling is 
done away with and the men arrive at the train or 
baggage room refreshed from the strenuous work of 
loading or unloading and tackle the next job with re- 
newed vigor. As a result not only is more work ac- 
complished but the exertion is less and the men are 
satisfied. 

However, the deciding feature in the success of 
any installation is the saving in time and labor and 
consequently money which can be shown. The extent 
of this saving can only be determined by the local 
conditions, although the efficient operation and careful 
maintenance of the equipment must also be considered. 
It seems safe to assume, however, that each electric 
industrial tractor will replace at least six men, four 
on-the day shift and two at night, which will repay 
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the cost of the machine in considerably less than 
a year. 

The saving in time is also a very important factor 
to be considered. This is especially true in handling 
mail, hand baggage or baggage which must be trans- 
ferred from one train to another at junctions or ter- 
minals. By using electric equipment much heavier 
loads may be carried a far greater speed than 1s pos- 
sible with hand trucking. A concrete illustration of 
the saving in time which can be effected by the use of 
electric apparatus is shown by the following observa- 
tion which was made without the knowledge of the 
men concerned. It also serves as an example of the 
possible saving in labor. 

An electric industrial tractor hauled two four- 
wheel trailers heavily loaded with mail a distance of 
about 600 ft., picked up another trailer and returned, 
coupled on to a trailer loaded with hand baggage and 
arrived at the parcel room about one minute after the 
first load of hand baggage which had been hauled there 
from the same train by two men. 

This time-saving feature may also be used to 
advantage as a method of keeping the tracks clear. 
In the larger stations where the available tracks are 
utilized to their fullest capacity this 1s an important 
matter. The trains can not be held more than a cer- 
tain length of time without seriously interfering with 
the arrival of other trains. As the loading and un- 
loading of baggage takes a much longer time than is 
required by the passengers every effort must be made 
to facilitate its disposal so that the way may be made 
clear for the next train. 

It has also been found that the number of acci- 
dents 1s greatly reduced by the use of electric indus- 
trial vehicles where sufficient care is taken in the selec- 
tion and training of the operators. This is accounted 
for by the fact that with this apparatus the entire load 
is under the control of one man who can apply enough 
power to stop the load, even although it is much 
heavier than can be hauled by hand, in a very short 
distance. With the hand operated trucks, where one 
man pushes and the other pulls, both must see the 
danger or obstruction and try to stop before it can 
be avoided. 

Another advantage which is to be obtained from 
the application of electric industrial trucks or tractors 
to the handling of baggage is that it reduces the inter- 
ference and inconvenience to passengers, caused when 
the hauling must be done through the crowds of pas- 
sengers on station platforms. By using the tractor 
with trailers this interference is much less than with 
the hand-operated trucks due to the greater speed and 
better control with which they may be operated and 
the reduction in the number of units which is ob- 
tained by hauling several trucks `at one time. This 
advantage 1s also present to a certain extent in the 
use of electric trucks as the speed is even greater, 
the control more absolute and the number of units 
less as these trucks may be more heavily loaded than 
hand trucks. 


APPLICATION OF ELECTRIC INDUSTRIAL APPARATUS TO 
PASSENGER STATION USE. 


In general the electric tractor seems more applica- 
ble to the hauling of baggage in the average railroad 
station than does the electric truck, although there 
are conditions where a high platform or truck of simi- 
lar design may be used to advantage. This is true in 
those stations having narrow or obstructed platforms 
which make the hauling of trailers a difficult proposi- 
tion or where a sufficient number ;of trucks may (be 
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installed without too great an expense to handle all 
the business. Such trucks are also advantageous to 
use in handling mail or other material that must be 
moved as quickly as possible. 

The advantage of the electric tractor lies in the 
fact that the expensive equipment does not remain 
idle during the period of loading or unloading. This 
requires a considerable time especially at the trains 
where the speed with which the material can be 
handled is limited by the small doors of the car. By 
using comparatively cheap high-platform baggage 
trucks as trailers in conjunction with an electric trac- 
tor the investment cost per ton of baggage handled is 
materially reduced. It also increases the efficiency 
of the operation. This was demonstrated in a large 
passenger terminal recently. 

In this terminal high platform electric trucks are 
used both as tractors and trucks. On this particular 
occasion the electric truck with a four-wheel trailer 
drew up to the baggage car on the arrival of -a train 
and both were loaded to their fullest capacity. The 
truck easily carried its load and hauled the trailer to 
the baggage room about 500 ft. away, where it was 
to be unloaded. In the meantime another much larger 
train had arrived and six men were busily engaged in 
unloading it from both doors onto a hand truck. One 
of these trucks was quickly loaded with hand baggage 
which it was necessary to deliver to the parcel room 
as quickly as possible. As the electric truck was still 
being unloaded at the baggage platform it was neces- 
sary for two men to haul this load of hand baggage 
to the station, leaving one man in the baggage car 
idle until they could return with another truck or 
until the electric could be unloaded and assist in the 
work. Asa result not only was a considerable amount 
of time lost in unloading the car but the men who had 
to haul the truck by hand were much more fatigued 
than they otherwise would have been. In spite of the 
apparent inefficiency of operation in this instance, and 
it prebably occurs often, the officials in this station 
are most enthusiastic about the electric apparatus and 
assert that they could not possibly do the work with- 
out them. Nor are they handicapped to any extent 
with labor troubles for the moral effect of the electric 
apparatus and the amount of work that it does, causes 
them to forget the little extra exertion which they 
expend in such instances. 

On the other hand the mail in this same station is 
handled very efficiently and rapidly with the trucks 
perhaps more so than could be done with an electric 
tractor because of the narrow passageways and turns 
leading to the mail room and the fact that the mail 
is much easier to handle than the baggage. 

The baggage work in railroad stations consists of 
conveying the packages, mail and trunks from the 
station to the baggage car on the tracks and back and, 
in some cases, transferring it directly from one train 
to another. The work must be accomplished as quickly 
as possible in order to relieve the congestion and keep 
the tracks clear. As the location of the baggage cars 
varies with the direction in which the train is going, 
the length of the train and the position of the car in 
the train, and as the same platforms are used by the 
passengers, the erection of special loading platforms 
that would bring a lower truck to the level of the car 
floor is not considered practical. For this reason high 
platform trucks are generally used in spite of the 
extra work required to unload them in the station 
baggage rooms. 

Where electric tractors are installed these trucks 
are used as trailers. Immediately before the arrival 
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of the train the trucks which have been loaded in the 
station together with any empty ones that may be 
needed are coupled to the tractor and hauled to the 
point where the baggage car is expected to stop. Upon 
the arrival of the train the trucks are emptied and 
filled and hauled back to the station by the tractor. 
Any extra trucks that may be needed are also brought 
into position by the tractor. With the truck the oper- 
ation is practically the same except that the load is 
carried instead of hauled to the train and the truck . 
remains in place until loaded or unloaded. 


DIFFICULTIES ENCOUNTERED IN OPERATION IN RAIL- 
ROAD STATIONS. 


Perhaps the greatest difficulty to be encountered 
in the application of electric industrial transportation 
apparatus to railroad station work is in the selection 
of operators. In the majority of installations the 
usage to which the equipment is subjected is extremely 
severe. The passageways are over tracks, in and 
out-of-doors, grades must be climbed, short stops and 
quick starts made with full load. It is evident there- 
fore that to keep the maintenance costs reasonably 
low and to keep the machines in service for as great 
a portion of the time as possible the operators must be 
careful as well as efficient. Many otherwise satisfac- 
tory installations in railroad stations have been dis- 
carded or would have been discarded on account of 
poor operators. The chief difficulty seems to be that 
too many men are permitted to operate the trucks or 
use them without permission. Another reason is that 
where certain men are selected as operators they are 
not assigned to any special machine. As a result no 
one can be held responsible for its condition. And the 
manufacturers of the apparatus are often responsible 
for this poor operating condition. Too much stress 
is often laid upon the ability of the machine to with- 
stand hard usage and the ease of operation. Although 
the apparatus is rugged and the operation simple the 
purchaser surely should be informed that there are 
limits to its ability in these respects and urged to take 
particular care in the selection of the operators. After 
the operators are chosen they should be assigned to 


The Electric Truck Is Not Designed for Hauling But Can Do 
It In An Emergency. 


one machine and held responsible for its condition. 
Only the best men should be chosen for such work 
and they should receive extra compensation for it. 

In addition, manufacturers should insist upon care- 
ful maintenance of the machines in service. In rail- 
road work the machines are often used a considerable 
distance from the electrical headquarters>of; the road 
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and the slightest trouble may keep the equipment out 
of service for several days due to the inability of the 
electrician to get to the scene and make the repairs. 
They should therefore be kept under competent super- 
vision at all times. 

Another difficulty is in estimating the savings 
which can be effected and in securing the most effi- 
cient installation. It should be remembered that a 


The Flexibility of the Tractor and Trailer Is Not Generally 
Appreciated. 


certain amount of hand labor must be performed in 
loading, unloading, sorting and checking the baggage 
which can not be eliminated and the installation of 
electric apparatus although making the work easier 
will not produce results unless the installation is care- 
fully considered beforehand. 


Use oF ELECTRIC INDUSTRIAL VEHICLES IN HANDLING 
FREIGHT. 


In the handling of freight in railroad freight 
houses the value of the electric industrial truck or 
tractor is much greater than in baggage handling. In 
these places a much larger volume of material has to 
be carried over greater distances than does the bag- 
gage and the quantities which are distributed to the 
cars are on the average larger than in passenger sta- 
tions. Furthermore, the loading is done from plat- 
forms which permit the use of lower platform ap- 
paratus. 

However, for this work also the electric tractor 
offers many advantages over the industrial truck for 
ordinary handling. Although there are undoubtedly 
many places where the electric industrial truck or the 
lift truck could be used to advantage the tractor is 
more commonly used at present. In operation with 
the tractor, low-platform trucks or dollies are loaded 
in the cars or receiving room picked up later by the 
tractor and hauled to whatever part of the platform 
is desired. 

The principal advantage to be obtained by the 
application of electric apparatus to this work is the 
saving of time and labor. The extent of this saving 
can be realized by the following results which were 
obtained by the installation of electric tractors. In 
one large freight house where three electric tractors 
are used the force of stevedores who were employed 


ELECTRICAL REVIEW 


Vol. 74—No. 26. 


to transfer the freight was reduced from 70 to 12. 
In another the total cost per ton of handling the 
freight was reduced from 85 cents to slightly less than 
70 cents per ton. These figures were taken from old 
freight houses that were built without any consider- 
ation being given to the possible advent of electric 
trucking apparatus and no changes in the construction 
of the buildings were necessary. 


METHODS OF CHARGING BATTERIES. 


In the freight houses little or no work is done at 
night and all the batteries are usually charged during 
this time and if necessary given a boosting charge at 
noon. In the passenger stations, however, the periods 
when the machines are not in use are short and liable 
to interruption. For this reason the batteries are gen- 
erally charged one at a time whenever they can be 
taken out of service long enough. Asa result it often 
happens that the batteries are abused due to the ex- 
cessive frequent boosts to which they are subjected. 
For this service therefore it is very desirable that an 
extra battery be kept on hand which can be exchanged 
occasionally or when necessary. 

On account of the necessity of keeping the plat- 
forms as clear as possible, charging plugs are usually 
located at suitable points and the current is controlled 
from charging panels located in some other part of the 
building. Wherever possible it is considered advisable 
to install an automatic charging device which will dis- 
connect or limit the current when the charge is com- 
pleted. This apparatus is particularly valuable in 
railroad work where the batteries are charged from 
extension plugs located in another part of the building 
and therefore not under the direct supervision of an 
electrician during the time on charge. It is too ex- 
pensive to assign a man to watch the trucks and in the 
confusion that is always present on railroads, the bat- 
teries are apt to be forgotten if left to anyone to 
look after in addition to other work. Such automatic 
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Where Cars Are Loaded From the Ground the Electric Truck 
Can Be Used to Advantage. 


charging devices are now available and offer many 
advantages in this respect. 


ADVANTAGES TO ELECTRICAL INDUSTRY. 


The use of electric industrial vehicles by railroad 
companies also offers many special advantages to the 
electrical trade which are not to be obtained in other 
industries. For this reason their use should be en- 
couraged by central-station companies, contractors and 
manufacturers and wherever possible these.interests 
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should assist the industrial vehicle manufacturer in 
making the installation a success. 

In the past it has been a difficult problem to intro- 
duce electrical equipment to any extent into railroad 
work due to the fact that many railroad officials were 
inclined to doubt the ability of such apparatus to per- 
form satisfactorily. Although this feeling has been 
largely overcome by the successful results obtained in 
various installations, the electrical industry cannot as 
yet afford to overlook any possible application of 
energy which will further prove the adaptability of 
electric power to railroad work. The industrial truck 
and tractor have proven conclusively that they can 
withstand the rough usage of this work and at the 
same time effect a substantial saving which is perhaps 
greater than is possible with the average electric 
apparatus. Another advantage is as a means of secur- 
ing publicity for electrically operated equipment. The 
truck or tractor is still a novelty to the majority of 
people and when used in a railroad station attracts 
considerable attention to the possibilities of electric 
power. NMoreover,: their adoption by the railroad 
companies is considered sufficient proof of their ability. 
The use of this apparatus may also afford central- 
station companies an opportunity to introduce their 
service into the larger railroad stations and freight 
houses, many of which now generate their own power. 


NATIONAL COUNCIL OF LIGHTING FIX- 
TURE MANUFACTURERS TO MEET. 


Midsummer Convention to Be Held at Cleveland, August 
5 and 6—Prize Contest for Emblem. 


All manufacturers of lighting fixtures are invited 
to send delegates to the midsummer convention of 
the National Council of Lighting Fixture Manu fac- 
turers, to be held at Cleveland, Ohio, August 5 and 6. 

Much important business was transacted by the 
Executive Committee of the organization at its meet- 
ing held during the annual convention of the National 
Electric Light Association. At the meeting of the 
Executive Committee the annual dues were fixed at 
$50 and the initiation fee at $10. 

The Council was formed at a meeting of lighting 
fixture manufacturers held during the annual conven- 
tion of the Lighting Fixture Dealers’ Society of 
America, at Pittsburgh in February, 1919. It is meet- 
ing with hearty support from the manufacturers of 
lighting fixtures, who have long felt the need of such 
an association. 

Fred R. Farmer, president of the Beardslee Chan- 
deher Manufacturing Co., 216 South Jefferson street, 
Chicago, is president of the Council and Chas. H. 
Hofrichter, 8410 Lake avenue, Cleveland, Ohio, is sec- 
retary-treasurer. 

Among the charter members of the Council in ad- 
dition to these officers, are the following: 

Robert Biddle, Biddle-Gaumer Co., Philadelphia, 
Pa.; M. D. Blitzer, Lightolier Co., New York City; 
Franz Brzeczkowski, Moran & Hastings Manu factur- 
ing Co., Chicago, Ill.; W. E. Cochran, Art Metal 
Manufacturing Co., Cleveland, Ohio; W. A. Dunlap, 
John Dunlap Co., Carnegie, Pa.; J. M. Erlich, Gates- 
Peace Co., New York City: H. M. Feldenstein, M. 
Eisenberg & Son, New York City; J. J. Foley, Ameri- 
can Brass & Copper Co., New York City; W. J. 
Grady, Faries Manufacturing Co., Decatur, IIl.; Wm. 
Horn, Horn & Brannen Manufacturing Co., Philadel- 
phia, Pa.; J. B. Horne, St. Charles Lighting Fixture 


Manufacturing Co., St. Charles, Ill.; J. Kahen, Lin- 
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coln Manufacturing Co., Detroit, Mich.; B. F. Klein, 
Kayline Co., Cleveland, Ohio; M. M. Marks, L. 
Plaut & Co., New York City; Albert Morreau, Mor- 
reau & Co., Cleveland, Ohio; O. Sackstedder, Reth- 
erford Bros., Muncie, Ind.; Albert Ullman, Scott- 
Ullman Co., Cleveland, Ohio; Albert Wahle, Cassidy 
Co., Inc., New York City. 

The National Council of Lighting Fixture Manu- 
factureérs offers a prize of $20 for the best design suit- 
able for an emblem for the Council. The design may 
be a combination of the letters N C L F M or a suit- 
able design. Designs should be sent to Chas. H. Hof- 
richter, secretary-treasurer of the Council, 8410 Lake 
avenue, Cleveland, Ohio. 


CIVIL SERVICE COMMISSION ANNOUNCES 
EXAMINATIONS. 


The United States Civil Service Commission, 
Washington, D. C., will hold an open competitive ex- 
amination for electrical assistant on July 23, 1919. A 
vacancy in the Signal Service at large, War Depart- 
ment, San Francisco, Cal., at $1800 a year, and future 
vacancies requiring similar qualifications at $1500 to 
$1800 a year will be filled from this examination, un- 
less it is found in the interest of the service to fill any 
vacancy by reinstatement, transfer or promotion. The 
duties of this position require familiarity with elec- 
tricity as applied to telegraph, telephone and kindred 
engineering, including underground and aerial dis- 
tributing systems, and with the equipment and meth- 
ods of installation of telephones, storage batteries, 
motor generators, auxiliary, power switchboards, tele- 
phone switchboards, wire and radio-telegraph appa- 
ratus. Electrical assistants in the Signal Service at 
large have no permanent location but are transferred 
from place to place as the needs of the service require. 
Competitors will be examined in the following sub- 
jects: Practical questions in electrical science; prac- 
tical questions in construction and installation of elec- 
trical instruments; and education, training and expe- 
rience, which will have a relative weight of 50%. 

Applicants must have reached their twentieth 
birthday on the date of the examination and have had 
at least three years’ experience with a telephone or 
telegraph company in the installation, operation or 
testing of electrical apparatus, or laboratory experience 
with a manufacturing company or public-service cor- 
poration in testing and perfecting apparatus of the 
nature used by the Signal Corps. Each year of suc- 
cessful study in electrical or telephone engineering in 
a college or university of recognized standing will be 
accepted in lieu of six months of the required expe- 
rience. 

Applicants must submit to the examiner on the day 
of the examination their photographs, taken within 
two years, securely pasted in the space provided on 
the admission cards sent them after their applications 
are filed. Applicants may be examined at any place 
at which this examination is held regardless of their 
place of residence; but only those who have been 
actually domiciled in the state or territory in which 
they reside for at least one year previous to the exam- 
ination and who have the county officer’s certificate in 
the application form executed, may become eligible for 
permanent appointment in the apportioned service in 
Washington, D. C. Applicants should at once apply 
for Form 1312, stating the title of the examination 
desired, to the Civil Service Commission, Washington, 
D. C., or to the secretary of the United States Civil 
Service Board at any place, usually, listed: 
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Reproduction Cost as Applied to the 
Appraisement of Electric Utilities 


Meaning of Reproduction Cost and How It Is Determined— 
Incidental and Collateral Construction Costs — Going Value— 
Making Allowance for Depreciation to Find the Present Value 


By CHARLES W. McKAY 


Chief Appraisal Engineer, Cooley & Marvin Co., Boston, Chicago and Toronto. 


T IS hardly necessary to emphasize the importance established many years ago. In many instances com- 
of determining the true value of an electric utility panies have undergone frequent reorganization and 


property as a basis for ascertaining rates which 


will be equitable, not only to the 
utility but to the public which it 
serves. 

Possibly the true significance 
of this statement may be more 
apparent from the consideration 
of a simple—albeit, homely— 
illustration. | 

A man owns a house which 
he himself does not wish to oc- 
cupy. In determining a proper 
rental for this house he natur- 
ally considers not only what the 
house cost him but also its 
worth at the date at which he is 
contemplating its lease. In other 
words, the rate of return on any 
investment—be it public utility, 
real estate or what not—is pri- 
marily a function of the worth, 
or value, of the property under 
consideration. 

Some years ago the Railroad 
Commission of Wisconsin, in 
the famous case of the Mani- 
towoc Water Co., established a 
precedent which should always 
be borne in mind in the solution 
of electric rate problems. This 
decision is as follows: 

“The three elements of great- 
est importance in fixing the 
value of such plants (public util- 
ity plants) are: The original 
cost, the cost of reproduction of 
the plant, and the present value. 
The decision as to which of 
these elements shall be given the 
greatest consideration must de- 
pend upon circumstances in each 
case, and must also depend on 
the purpose for which the valu- 
ation is made.” 


The Supreme Court of the United States has con- 


firmed this important finding. 


For reasons suggested in a previous installment, it 
is almost impossible to obtain a clear and accurate 
record of the original cost of an electric utility prop- 
erty. The chief reason for this will be obvious when 
it is remembered that most of the electric light and 
electric railway companies in this country today were 


What Reproduction Cost Involves 


REQUENT reference ts made tn 

the discussion of rate-making, and 
the valuation tt usually involves, to re- 
production cost. No manager of a 
utility can intelligently handle a rate 
case affecting his property unless he 
knows just what is meant by cost of 
reproduction and how it is determined 
sm actual practice. This article by Mr. 
McKay discusses this important subject 
in such a way that a good general idea 
of reproduction cost and all that is in- 
volved therein ts readily obtained. 


This third article of the present series 
of twelve therefore gets right down to 
one of the most important and often 
misunderstood features of utility rate 
procedure. The first of these articles, 
which began in the issue of May 17, 
gave a general introduction to the mod- 
ern methods of utility regulation. The 
second article, m the June 7 issue, gave 
definitions of the principal terms used 
in rate cases. The next few install- 
ments unll deal in detail with the method 
of making the inventory and with col- 
lateral and intangible elements in the 
valuation. The articles will appear at 
intervals of two or three weeks. 

These articles are the first feature 
developed of a Rate and Valuation De- 
partment conducted by Mr. McKay for 
our readers. His offer to answer queries 
on these articles or related topics, as 
mentioned at the end of the present 
article, 1s another feature of this depart- 
ment. We trust that readers will not 
hesitate to avail themselves of it. The 
names of querists will not be published, 
except where they ask that this be done. 


appraisement. 


frequent changes in management. For this reason, 1f 


for no other, it is but natural 
that records of original cost as 
made under such conditions— 
change of management and 
ownership—should prove incon- 
clusive evidence to the appraisal 
engineer in attempting to deter- 
mine the value of an electric 
utility property. 

Original cost, if used at all, 
must be substantiated by proper 
evidence supplied either by the 
testimony of responsible execu- 
tives or by a clear cut and con- 
clusive record obtained from the 
company’s books and invoices. 

Even in the rare instances 
where companies are able to 
produce a definite and authori- 
tative record of original cost 
there 1s a grave question as to 
whether such original cost re- 
flects the true value of the prop- 
erty under consideration. Espe- 
cially is this true in the case of 
a plant, the major elements of 
which were installed, let us say, 
eight or ten years ago. Costs, 
both material and labor, have so 
increased during the past four 
or five years that the original 
cost of a property constructed 
eight years ago certainly does 
not reflect the true value of that 
property today. 

The difficulties experienced 
in the determination of original 
cost and the question as to 
whether original cost reallv af- 
fords a measure of present value 
—have been responsible for the 
development of the so-called 
“reproduction cost” method of 


In the last installment reproduction 


cost was defined as the cost of replacing an electric 


of appraisement. 


utility property under conditions existent at the date 
In this connection it is most impor- 
tant that the reader should clearly understand the 
significance of the term “date of appraisement.” Many 
people who are not familiar with electric utility valu- 
ation problems jump at the conclusion that reproduc- 
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tion cost is based entirely upon current market prices 
at the actual date of appraisement. Such a conclusion 
is erroneous. The true meaning of the term “repro- 
duction cost” is “fair cost of replacement as of the 
date of appraisement.” The word “fair,” as included 
in this definition, precludes the use of prices current 
as of the appraisal date where such prices are abnor- 
mally high or abnormally low. Fair reproduction cost, 
therefore, may only be had through a careful analysis 
of costs which reflect an average for the period under 
consideration. In other words, we are not warranted 
in assuming that today’s abnormally high material and 
labor costs afford a proper basis for determining re- 
production cost. 

Several of the leading public service commissions 
have established a precedent in this matter by basing 
their reproduction costs upon an average of the mate- 
rial and labor costs prevalent during the five-year 
period antedating the appraisement. 

The writer believes that reproduction costs as ob- 
tained bv this method are conservative and will find 
favor in the eyes of any fair-minded public utility 
commission. 


VALUE OF THE INVENTORIABLE PROPERTY. 


The determination of the reproduction cost of an 
electric utility property is by no means a complicated 
problem, once given a thorough understanding of the 
basic principles of electric utility appraisement. This 
whole subject will be dealt with in some detail in sub- 
sequent installments of this series. For the present 
suffice it to say, there must first be made an accurate 
inventory of the physical assets of the company, such 
for instance as pole lines, primary and secondary leads, 
transformers, central-station equipment, ete. This in- 
ventory must be priced out, utilizing unit costs which 
represent a fair reproduction cost of the property 
under consideration; such reproduction cost, as pre- 
viously suggested, may only be had through the care- 
ful analysis of average material and labor costs for a 
period antedating the appraisal at least five years. 

The value as thus determined is known in appraise- 
ment practice as the “value of the inventoriable prop- 
erty.” In other words, it represents the monetary 
value of that portion of an electric utility company’s 
property which may be actually counted and cataloged 
—such, for instance, as pole lines, primary and sec- 
ondary circuits, transformers and central-station 
equipment. 

The value of the physical property of an electric 
utility company is, however, by no means confined to 
the value resultant from the appraisement of the in- 
ventoriable property. Unless the reader has been a 
careful student of electric utility rate problems, it is 
thought this statement may need further elucidation. 

Reproduction cost, as the term suggests, means the 
cost of replacement at the date of appraisement as 
determined by the “law of averages,” discussed in the 
foregoing paragraphs. 


INCIDENTAL AND COLLATERAL CONSTRUCTION 
EXPENSES. 


If the reader of this series has been in the elec- 
trical utility business for a long time and has been 


intimately connected with the construction of the plant | 


which he now operates, he will doubtless remember 
that in addition to the material and labor costs in- 
curred in the actual construction of his plant, certain 
expenditures were necessary for: 

I. Interest on borrowed moneys during the con- 
struction period. 
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2. Taxes and insurance upon land and buildings 
during the construction period. 

3. Engineering and general supervision during 
construction period. 

4. Organization and development expenses during 
construction. ; 

These costs are as much a part of the actual cost 
of constructing—and, therefore, of reproducing—an 
electric utility property as are the amounts actually 
expended for materials and for labor. In other words, 
the reproduction cost of the physical property of an 
electric utility company must include, not only a fair 
appraisement of the inventoriable property, but also a 
determination of the closely allied “collateral” con- 
struction costs. 

There are still other items which may be included 
in the determination of the reproduction cost of physi- 
cal property. These items are: 

I. Cost of purchasing materials used in con- 
struction. , 

2. Cost of tools used in constructing the physical 
plant and the cost of maintaining these tools in proper 
working condition during the construction period. 

3. Omissions and contingencies. 

These items, together with the items of collateral 
cost, enumerated in a foregoing paragraph, will be dis- 
cussed in detail in a subsequent installment. 

There is ample precedent for the inclusion of all 
incidental and collateral costs in the appraisement of 
an electric utility property and it is most important 
that the reader shall grasp their significance and their 
relation to the reproduction cost of the inventoriable 
property. In fact, the purpose of this article is to 
present to the reader an analysis of the various items 
component to the total reproduction cost, with the 
thought that, having once gained a clear understand- 
ing of the correlation of these items, the more detailed 
discussion presented in subsequent installments will be 
readily assimilated. 


~ 


GOING VALUE. 4 


In determining the total reproduction cost of an 
electrical utility property there is still another item 
which must be given most careful consideration. This 
item ts usually referred to as “going value,” or “going 
concern value.” Briefly stated, going value is the cost 
of establishing the business. The term “going value” 
is frequently confused with the term “good will,” even 
by those who are supposed to be authorities on the 
subject of public utility valuation. Going value and 
good will are not synonomous, nor even remotely re- 
lated. Good will, according to Lord Eldon, who is 
recognized as an authority on this subject, is “nothing 
more than the probability that old customers 
will resort to the old place; it involves an element of 
personal choice and is inappropriate when there can be 
no choice; therefore, it should be given no value.” 

Another authority on this subject is Henry Floy, 
who in his book on the “Valuation of Public Utility 
Properties,” says: 

“A monopoly, as is generally admitted, has no good 
will which can be evaluated, and the courts have sus- 
tained this view. Good will can only result where 
competition exists, and the tendency of the time is to 
make no allowance for this in public utility valuation, 
it being considered that good will belongs rather to 
industrial enterprises, where its value is determined by 
the profitableness of the business.” 

Industrial companies—due to the fact that they are 
necessarily competitive—may include good will in the 
determination of the value of their property)and busi- 
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ness. A public utility corporation, however, is, as a 
general rule, noncompetitive, and therefore good will 
is not a function of public utility appraisement. In 
fact, commissions and courts of the highest resort have 
so ruled in many cases. 

The significance of the term “going value,” or cost 
of establishing the business is clearly set forth by 
Kempster B. Miller, a leading authority on public 
utility valuation matters, in a recent case heard before 
the Public Utility Commission of the State of Illinois. 
Mr. Miller's testimony is quoted herewith: 

“A man who desires to invest his money in a large 
office building might enter into an agreement with a 
contractor to construct the building and turn it over 
to him at a given date for a fixed sum. 

“In this case, the money so paid would constitute 
the cost of the physical property. This money, how- 
ever, would be only a part of what the owner would 
have to pay in order to produce a building filled with 
tenants and established on a going basis. In order to 
fill this building with tenants and place it on an income- 
producing basis it will be necessary for him to organ- 
ize his operating force and sell his space, meanwhile 
operating the building, keeping it warm, running the 
elevators and supplying the attendant janitor and other 
operating service. 

“Instead of contracting for the bare building, the 
owner might include, as a part of his agreement with 
the contractor, the turning over of the building full of 
tenants and completely organized as a going concern. 
In this case, it is perfectly obvious that the contractor 
could not deliver the building at as early a date, or 
for the same amount of money, as when his task was 
confined to the production of the bare building alone. 

“As the building approached completion he would 
be required to have agents at work securing leases 
from prospective tenants. He would be required to 
secure an adequate operating force for the building, 
consisting of a competent building superintendent and 
his office force, a building engineer and his subordi- 
nates, including elevator men and a suitable jani- 
tor force and, in fact, a complete organization neces- 
sary to keep the building warm and clean and to carry 
out all the other functions required. All of this would 
have to be done before the tenants began to occupy 
the building. 

“After the actual opening of the building and until 
such time as the number of tenants required by the 
contract were secured, the contractor would be forced 


CORRELATION OF VARIOUS SUBDIVISIONS OF AN 


| Cost of Inventoriable Property... 


Direct Construction Cosc. 


Incidental Construction Expense. 


Appraisal or 
Total Repro- 


Complete 
Grand 


Collateral Construction 


ELECTRICAL REVIEW 


Vol. 7T4—No. 26. 


to pay all operating expenses, which at the beginning 
would be largely in excess of the rents received. As 
tenants were secured, the revenue would begin to grow, 
but it is probable that the contractor would be forced 
to give a certain amount of rent free during the early 
stages of the tenancy of the building. Such revenue 
as was received would, of course, fall to the contractor 
as an offset against the expenses. It is inevitable, 
however, that the sum totat of the financial results 
during the business development period would be a 
loss and, together with the interest thereon, would be- 
come a part of the cost to the contractor. The total 
cost to the contractor (of this additional process of 
filling the building with tenants) would be added to 
the investment of the owner at the time the owner 
took over the building. In this case, the difference be- 
tween the larger cost of the building full of tenants 
and the cost of the physical property alone, would 
constitute the cost of establishing the business and 
would, in my judgment, be a good measure of the 
going value.” 

It is thought that the correlation of the various 
elements of total reproduction cost will be apparent 
from the illustration presented in the accompanying 
table. It will be noted that in addition to the cost of 
inventoriable property there are included under the 
caption “Direct Construction Costs” the following 
items : 

I. Omission and contingencies. 

2. Purchasing expenses during construction. 

3. Tool and tool expenses during construction. 

The collateral costs include the four items already 
discussed in the paragraph entitled ‘Collateral Con- 
struction Costs,” and the non-physical assets include 
the going value or cost of establishing business and 
also the cost of financing. 

With the aid of the table and the foregoing discus- 
sion the reader should be able to gain a general idea 
of the various items component to the total reproduc- 
tion cost and it is purposed to discuss the three major 
subdivisions—i. e., Direct Construction Costs, Collat- 
eral Costs, and Intangible Assets in the next three 
installments. 


PRESENT, OR DEPRECIATED, VALUE OF THE UTILITY. 


Thus far our discussion has been confined entirely 
to reproduction cost. The reader may gain the im- 
pression that reproduction cost alone is to be consid- 
ered in the determination of fair value for rate-making 
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purposes. It will be remembered, however, that in the 
famous case of the Manitowoc Water Co., the Wis- 
consin Railroad Commission ruled that present, or 
depreciated, value must also be given careful consid- 
eration in a determination of value for rate-making 
purposes. In fact, most of the public service commis- 
sions adhere strictly to this policy—that of considering 
both reproduction cost and present value in determin- 
ing a fair value for rate purposes. 

The justice of this policy has been frequently 
questioned by public service engineers of the highest 
repute. These engineers contend that reproduction 
cost is the only true index of fair value for rate pur- 
poses and, furthermore, the present or depreciated 
value has nothing at all to do with the problem— 
except insofar as it is involved in the determination of 
a proper reserve fund for depreciation. Possibly some 
of the readers of this series may remember a famous 
railroad case tried before a leading public sevice com- 
mission and also before the Supreme Court of the 
United States some years ago. The engineering ex- 
perts in this case claimed that the reproduction cost of 
the railroad company’s property was the only fair basis 
for determining railroad tariffs. They supported their 
hypothesis by contending that a railroad property is 
always maintained in from 9o to 100% condition. If 
the writer remembers the testimony in this case cor- 
rectly, the railroad company’s engineers even went to 
the extent of claiming that rolling stock—especially 
locomotives—was worth more after a year or two of 
service than at the date of the original installation 
thereof. . 

It is thought that this viewpoint is too optimistic 
but, nevertheless, it serves to substantiate the conten- 
tion of the group of appraisal engineers who maintain 
that reproduction cost alone should be considered in 
determining rate-base values. 

However, to comply with current appraisal prac- 
tice as advocated bv the leading public service commis- 
sions, it is necessary to determine hoth reproduction 
cost and actual present value in electric utility rate 
cases. 

The present, or depreciated, value of an electric 
utility property, it will be remembered, is the value 
determined hy deducting the accrued depreciation 
from the reproduction cost. Possibly the significance 
of the term “present value” may be made clearer with 
the aid of a simple illustration: 

A generating unit, let us say, has an estimated use- 
ful life of 25 years. and a reproduction cost of $10,000; 
if we assume a scrap or salvage value at $1000, the 
wearing value will be $gooo. 

The annual rate of depreciation will be 4% (the 
reciprocal of the average life of 25 years) and the 
annual depreciation expressed in dollars will be $360. 
If the unit under consideration is five years old at the 
date of appraisal, the accrued depreciation will be 
5 X< $360, or $1800; $1800 deducted from the repro- 
duction cost of $10,000 gives a present or depreciated 
value of $8200. | 

This whole subject of depreciation wilt be dis- 
cussed in detail in a subsequent installment, but to 
help the reader to an understanding of its true sig- 
nificance as a function of electric utility appraisement, 
it is thought that a brief explanation of the method of 
determining the present value may be apropos at this 
juncture. 

Methods of taking the field inventory of electric 
utility property will be discussed in detail in the next 
installment. For the present. suffice it to say that a 
careful inspection and field count is made of all the 


ELECTRICAL REVIEW 


1077 


pole lines, primary and secondary circuits, etc. In 
connection with this inventory the appraisal engineer 
makes a careful inspection of the actual condition of 
each pole and wire as found at the date of appraise- 
ment. He classifies the condition of the pole, either in 
terms of percentage of remaining life or by some 
carefully worked out code which will enable the office 
force to arrive at the same result. In finally deter- 
mining the actual present value of a given pole line 
or given group of circuits, the appraisal engineer will 
use the data obtained in the field as to actual condi- 
tion, and will also be guided by known statistics as to 
the average life of the type of equipment under con- 
sideration. 7 

We have now covered—albeit in a very general 
way—the subject of reproduction cost and its relation 
to rate-base value. In the subsequent installments, as 
previously intimated, the actual procedure which 
should be adopted in making an electric utility ap- 
praisement will be discussed in detail, with the thought 
that a knowledge of this phase of the subject of rate 
determination may prove of service to the electric 
utility manager in the presentation of his own case 
before a local public service commission. 

The more the manager knows about this whole 
question of electric utility rates and values, the more 
he is able to co-operate with his rate expert in the 
preparation of his case in proper form for submission 
to the commission. We all know that expert advice is 
costly. If the manager is sufficiently versed in the 
subject of utility appraisement to intelligently co- 
operate with his rate expert he can undoubtedly per- 
form an appreciable proportion of the preliminary 
work himself and thus reduce the total cost of present- 
ing his case. When it is remembered that the cost of 
expert service runs from $25 to $100 per day and ex- 
penses, it will be apparent that a saving in time of 
even a few days on the part of the expert is well worth 
considering. 

The author of this series and the editor of the 
FLEcTRICAL Review wish the readers to remember 
that the answers to questions which may suggest 
themselves in the perusal of the articles is one of the 
features of this series. Do not hesitate to take advan- 
tage of it. The author will be very glad to answer _ 
any queries referred to him personally at 711 Tremont 
Building, Boston, Mass., or through the editor of the 
ELECTRICAL Review, Monadnock Block, Chicago, III. 


BELGIAN RAILWAYS TO BE ELECTRIFIED 
AT EARLY DATE. 


Plans Made Propose That Work Shall Commence Early 
Next Year. 


Electrification of Belgian railways has been decreed 
by the minister of railways, following a favorable re- 
port by an investigating committee. The first line to 
be electrified will be that from Brussels to Luxemburg 
and later the Brussels-Ostend railway. 

Action to this end probably will be taken in August 
with the expectation of beginning the reconstruction 
work at the beginning of next year, if suitable ar- 
rangements for financing can be made. 

Apart from the fuel saving and increase in the 
capacity of the railroads due to electrification, the 
time of travel will be greatly reduced. Trains will be 
enabled to operate between Antwerp and Brussels on 
15-minute intervals, the journey between \these) two 
cities to occupy 25 minutes. 
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Gyro Compass 


Operating Principle and Construction of this Highly Perfected 
Electrically Operated Directional Instrument — Abstracted 
from Lecture Before American Society of Mechanical Inspectors 


By O. B. WHITTAKER 


Superintendent of Service Department, 


strument that possesses ability to indicate direc- 

tion. The history of this instrument dates back 
to many centuries before the Christian era and it was 
first used, so history tells us, by the Chinese. Their 
first application of this instrument was duriug a battle 
between government and rebel troops. As the story 
goes, the rebel troops were about to win a crowning 
victory over the government troops because of their 
advantageous location and their ability to raise large 
clouds of dust which made possible tactical maneuvers 
completely outwitting the government troops. Some 
scientific mind with unusual directional instincts 
amongst the government troops conceived the idea of 
erecting a large cross to indicate the four cardinal 
points on the horizon: north, east, south and west. By 
means of this, he was able to direct his troops so that 
they were able to follow properly and concentrate 
against the rebel troops, and turn a possible defeat 
into a glorious victory. 

The compass has passed through cauuitiecable 
stages of development since its carly use in this ex- 
tremely crude form, but even in the perfected form 
the magnetic compass has many limitations due to the 
uncontrollable variations in the elements on which it 
depends. It is due to these limitations that so much 
energy and study have in the last few years been de- 
voted to the perfecting of a compass which would 
receive its directive force from a more constant source. 

So far as is known, the earth's rotation on its axis 
serves as the only source of directive force outside of 


A strument th gyroscopic or magnetic, is an in- 


The Gyro Compass as it Looks in Service. 


The Sperry Gyroscope Co., Brooklyn, N. Y. 


the magnetic lines of force of the earth’s sphere. 
Many scientists have been engaged for many years in 
studying and applying, in more or less practical ways, 
the use of the gyroscope as a compass element. A 
French scientist by the name of Foucault about 1850 
succeeded in developing a laboratory instrument that, 
although limited in its action, had a certain ability for 
indicating direction. Little was accomplished, how- 
ever, in developing a practical gyro compass until Mr. 
Sperry brought out his gyro compass which was in- 
stalled for observation under sea conditions in the 
latter part of 1911. (A German engineer brought out 
a less satisfactory type of gyro compass almost simul- 
taneously.) This installation was made on the U. S. S. 
Delaware and was closely observed by practically all 
naval officers who were interested in the improvement 
of the navy’s navigational equipment. 

It was first intended that the gyro compass should 
be used primarily as an aid to gun fire, in which case 
it would be used only during battle maneuvers and 
actual naval engagements—it being the general opin- 
ion that the life of such apparatus was too short to 
allow it to be used as a general navigational instru- 
ment. The results obtained during these early tests 
were so satisfactory and the superiority of the gyro 
compass over the magnetic compass was so great that 
the temptation to use it as a regular navigational in- 
strument was too strong to be resisted, and now they 
have almost entirely displaced the magnetic compass, 
which is kept in condition only for use in emergen- 
cies. We have recently heard of instances where the 
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The Gyro Compass with Cover Removed and Bowl Lowered. 
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navy officers have had to be specially instructed to 
keep their magnetic compasses in order, as the results 
obtained with the gyro compasses were so superior to 
the magnetic that the latter were being neglected. 

On capital fighting ships the gyro compass not only 
functions as a navigational instrument but also makes 
invaluable contributions to the ordnance mechanisms. 
It has made possible through the assistance of auxil- 
lary mechanisms the stabilization of the ships’ guns in 
azimuth. This, in conjunction with the development 
of aerial observations, has brought the battleships’ 
efficiency in gunnery up another notch closer to the 
efficiency of a land battery. Our Government has re- 
cently ordered many gyro compasses foreertain types 
of naval vessels where their sole purpose will be for 
navigation, which is a convincing evidence of their 
value and dependability as a navigational instrument. 


PRINCIPLE OF OPERATION. 


The principle upon which the gyro compass oper- 
ates is a combination of four laws of nature, namely, 
gravity, rotation of the earth, and the two characteris- 
tics of the gyroscope, which are the tendency of a 
spinning mass, when unrestricted, to maintain its axis 
in a given direction in space, and its persistency in 
moving about an axis at right angles to the one about 
which a pressure may be brought to bear. 

If the axis of an unrestricted gyroscope were set 
in an east-west plane, it would appear to us to turn 
over once every 24 hours: but as a matter of fact, it 
would only be maintaining its axis in a given direction 
in space while the world is revolving under it. Now 
by restricting this tendency of the gyroscope and 
causing the plane of the gyroscopic wheel to be held 
perpendicular to the earth's tangent plane, the second 
characteristic of the gyroscope is introduced, which 
causes it to turn about an axis perpendicular to the 
earth’s tangent plane, instead of permitting it to re- 
volve about an axis parallel to it. This restriction 1s 
accomplished by utilizing gravity, which causes the 
gyro axis to move into and remain in plane with the 
earth’s axis, thus indicating the true north and south 


points instead of the magnetic north and south as the, 


Magnetic compass does. 

The directive force thus obtained is sufficient to 
operate, through the medium of an electrical trans- 
mission, a number of repeaters or indicator compasses 
located in various parts of the ship. Their customary 
locations are on the bridge, at the wheel, and in the 
tiller or steering engine room. 

The equipment is designed so that it will remain 


operative for short periods without supply voltage. 


from the ships’ mains, it receiving power meantime 
from the storage battery, which forms a part of the 
standard equipment. 


MANUFACTURE AND INSPECTION OF GYRO COMPASSES. 


As has no doubt been realized from the general 
description of the principle of operation of the gyro 
compass, its manufacture presents a problem of ex- 
treme difficulty. The ordinary mechanical problems 
which are usually a stumbling block in ordinary prob- 
lems of construction are our least serious difficulty. 
The difficulties which we encounter are three-fold. 
Practically every mechanical part of the compass, 
aside from the fine mechanical dimensions necessary, 
has Some highly compact electrical material attached 
to it in some manner; on top of this in 90% of the 
cases. its weight must be a certain amount within very 
fine limitations. This means multiplving the difficul- 
ties encountered on the average machine by three. 
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Starting at the extreme interior of the compass, we 
have a gyro wheel weighing 45 lb. and spinning at 
8600 r.p.m. and mounted on a single pair of SKF 
1200-AL bearings. These bearings have a 10-mm. 
bore and a 30-mm. outside diameter. They are small 
of necessity and the maximum eccentricity allowable 
is 0.0002 in., this being something like double the re- 
finement of the ordinary SKF output, which we all 
know 1s unusual refinement. The bore of these bear- 
ings is confined to the limits of plus or minus 0.0002 in., 
this refinement being necessary to allow interchange- © 
ability of bearings in service. Due to the extreme 
speed and the smooth running required, these bearings 
must have a fine push fit on the rotor shaft in order 
to obtain the results required. The outside diameter 
of the bearings is less important and the ordinary 
SKF limits are satisfactory. Our specifications on 
these bearings call for ability to withstand continuous 
operation for three months without showing excessive 
signs of wear. A recent test was conducted to deter- 
mine the bearings’ ability to stand this condition. The 
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Gyro Compass as it Appears to the Helmsman. 


test was started on Feb. 19 of last year, and after the 
bearings had run continuously until the latter part of 
July, it was decided that the bearings then being ob- 
tained were entirely satisfactory. 

The gyro wheel is made of a special steel alloy and 
has pressed into it an alternating-current motor squir- 
rel-cage winding. The combination of the wheel and 
this winding constitutes the rotating part of an induc- 
tion motor. Since this wheel is mounted on an ex- 
tremely fine support and must run practically without 
vibration, it must be very sensitively balanced. This 
is accomplished by spinning the gyro wheel in a hori- 
zontal plane on a torsional support attached directly 
to the shaft of a vertical motor. As the wheel is 
brought up to speed in this position, its tendency is to 
spin about its center of gravity. If the center of 
gravity coincides with the mechanical center, the 
wheel is then said to be balanced. If any eccentric 
rotating effect of the axle is obtained, a special con- 
trivance is brought in contact with the shaft which 
shows the high spots, as they are called, or the light 
side of the wheel. Screw lugs are provided near the 
periphery of the wheel which can be varied in length 
in order to shift the center of gravity into the mechan- 
ical center, thus obtaining a finely “balanced | wheel. 
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This operation alone requires from one to seven days, 
depending somewhat upon the skill and luck of the 
operator. Several scientists, who have been through 
our plant and witnessed this expensive and difficult 
operation, have set to work to produce a plan for 
facilitating this operation, but so far all have given it 
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Gyro Compass Sensitive Element—West Elevation. 


up as a difficult task. As a result, we are using the 
same method that Mr. Sperry developed in his early 
expefiences with the compass. 

This gyro wheel is mounted in an aluminum com- 
position casing which is more or less porous when 
cast. The air friction loss, were this rotor allowed to 
run in air, would render the equipment inefficient and 
would result in excessive heating. The case is, there- 
fore, impregnated in a special lacquer under high 
pressure and the air exhausted from it before it is put 
in operation. A stationary winding, called the stator, 
is attached to the inside of this casing and serves as 
the other part of the induction motor. A normal 
vacuum of about 26 in. is maintained in this casing. 
This at first was a very difficult condition to retain as 
considerable experience was required before these 
cases could be made in such a way as to prevent the 
air from creeping into them. A further difficulty is 
that these casings can be exhausted only while the 
compass 1s not being used, which may be at intervals 
of from two to three months at times. During this 
time the construction of the casing has tg be depended 
upon to retain its vacuum. We have, however, per- 
fected this to such a state that many operators report 
that they have to exhaust their casings only after it 
has been necessary to open them up to renew the bear- 
ings or to make some repairs. 

This casing is supported in a vertical ring on its 
horizontal axis. This ring is in turn supported on a 
stranded wire support from the head of the compass. 

Surrounding this element is another ring called the 
phantom ring. The word phantom is applied to this 
ring as it 1s the first member approached, going from 
the inside to the outside of the compass, which is not 
directly concerned with the precessional movements of 
the gyro wheel. It serves as a guide frame for the 
sensitive element and supporting member for the 
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crescent-shaped or gravity weight supported between 
the casing and the vertical ring. 

Attached to the gyro casing and coming out around 
the phantom ring is a pair of levels, one on the east 
and one on the west side of the compass. The level on 
the east side consists of a vial calibrated so that one 
division indicates one minute of tilt of the gyro axis. 
The west level indicates a tilt of five minutes of the 
gyro axis. These levels are inspected on a bar which 
is mounted on knife edges on one end and on the stem 
of a micrometer on the other end. Very fine limita- 
tions are placed on these levels, as they are required to 
indicate the angular velocity of the earth’s rotation 
when the cempass is being set on the meridian by 
hand. - : 

The entire element just described is supported 
through the medium of one thrust bearing and one 
guide bearing a frame known as the spider. A small 
motor is used as the medium from which the power is 
obtained to keep the phantom or outside ring in step 
with the sensitive element of the gyro compass. It 
will be noted that the action of this motor in keeping 
the phantom ring parallel with the element removes 
any twist which may arise in the suspension. This 
gives a support which is as free as possible from fric- 
tion. In making the adjustment on these parts it is 
necessary to have the room almost entirely free from 
air currents or drafts as they would very nearly pre- 
vent one from accomplishing a balance due to the 
sensitiveness of this mounting. 

I vividly recall an instance where a draft proved a 
source of considerable trouble and one that was most 
difficult to find on one of the ships of the U. S. Navy. 
When this vessel was operating in the tropics one win- 
ter, the gvro electrician decided that his gyro compass 
was becoming too warm and removed the compass 
cover in order to give it more ventilation. This did 
not seem to reduce the temperature appreciablv, so he 


Sensitive Element Containing the Gyro Wheel—North Elevation. 


turned one of the compartment’s blower hoods on to 
the compass so that some air circulation could be ob- 
tained through the compass bowl. It was at this mo- 
ment that their compass trouble began. When their 
report of trouble was first received. they stated that 
their compass would function properly on two_head- 
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ings only, these being diametrically opposite. Upon 
investigation, it was found the air currents created in 
the binnacle bowl due to the draft from the blower 
had caused appreciable errors in the compass when the 
draft was striking the casing in any direction other 
than parallel to it. .In the latter case, it had no effect. 
The error reached maximum when the draft was 
striking the compass broadside. One can readily 
imagine the personal feelings of the gyro-compass 
electrician when this very simple yet effective cause of 
the trouble was pointed out to him. 

The entire compass element is mounted in a cardan 
or gimbal mounting which gives it the ability to main- 
tain itself in somewhat of a horizontal position as the 
ship rolls about it. This mounting gives the entire 
compass element the general characteristics of a pen- 
dulum. The entire apparatus described is mounted 
inside of a protective bowl which has a glass cover 
permitting one to view the readings of the master 
compass and its entire operation without removing 
the cover. | 

The compass as described so far would be satisfac- 
tory only for laboratory use at a given latitude, as 
there are a number of elements, not yet described. 
which enter into its application in a seagoing vessel. 
These elements may be divided into two classes: 

(a) Errors in the compass resulting from motions 
of the ship in a seaway. 

(b) Natural errors created in the compass due to 
motion of the ship over the earth’s surface. 

The errors resulting from the motions of the ship 
in a seaway are divided into two kinds: those resulting 
from acceleration pressures and others- resulting from 
centrifugal pressures. 

The acceleration pressures are overcome by the use 
of a small auxiliary gyro element mounted on the 
north side of the main gyro casing. This element 
accomplishes its results by stabilizing the connection 
between the bowl and casing by holding it in a con- 
stant relation to the true vertical regardless of what 
attitude the compass vertical axis may assume. 

The centrifugal pressures are overcome by intro- 
ducing similar pressures which exactly counterbalance 
those that are normally generated in the equipment. 
This is accomplished by properly mounting heavy 
weights which extend out on either side of the rotor 
casing. These weights in effect make the entire com- 


Gyro Wheel and Stator. 


pass mounting a sphere, or in other words, give a 
symmetrical distribution of mass as is the case in a 
sphere. 


AUXILIARY OF THE GyrOo-CoMPAss EQUIPMENT. 


A number of attendants are required to look after 
ro compass’s welfare. These consist of: 
motor-generator for converting the ship’s supply 
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voltage into alternating current, three-phase, 150 
cycles for driving the gyro wheel. 

A dynamotor for converting the ship’s supply volt- 
age into 20-volt current for operating the follow-up 
and repeater system. 
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Repeater Compass. 


A storage battery to operate the follow-up and re- 
peater system in case of failure of the ship’s supply 
voltage. 

A supply panel for operating these various units. 
This supply panel is made almost entirely automatic 
so that it requires as little attention as possible ; in case 
of failure of the ship’s supply voltage, the auxiliary 
machines are entirely disconnected from the line cir- 
cuit automatically. When the ship’s supply current 
again comes on, the equipment automatically cuts 
itself in and goes about its regular duty. The equip- 
ment is guaranteed to operate satisfactorily for 1 hr. 
after the ship’s supply fails. 

A number of repeaters are supplied for indicating ` 
the master compass’ reading at various points on the 
ship, as the master compass is usually located down 
below the deck in a protected part of the ship in men- 
of-war. We have equipped some ships with as many 
as 12 of these repeater compasses. It is through this 
system that the gyro compass makes its contribution 
to the gunnery mechanism of the ship. 


MUNICIPAL STREET-CAR LINES ALSO 
HAVE WAGE PROBLEMS. 


The street-railway men’s union of Seattle, Wash., 
recently asked an advance in wages that would in- 
crease operating costs in the amount of close to 
$1,000,000 per annum, according to an estimate made. 
In response to this, Thos. F. Murphine, superintendent 
of utilities, declined to recommend the advance to the 
city, stating that the revenue produced by the car sys- 
tem was not sufficient to meet the proposed increase 
of expenses. As to the proposal to increase fares 
from 5 to 6 cents, he stated that experience of other 
cities showed that a 20% increase in fares resulted in 
only a 10% imcrease in revenue, because the extra fare 
brought a decrease inthe; number_of those who ride. 
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THE ELECTRIFICATION OF RAILWAYS IN 
SWITZERLAND. 


Extensive Plans Are Already Partly Under Way—Direct 
Action by Government and Co-operation with 
Private Companies. 


The Swiss Federal Railway Executive Council has 
allotted a credit of 43,500 francs for the electritica- 
tion of the lines Erstfeld-Lucerne, Arth-Goldan, Zoug- 
Lucerne, and Immensee-Rothkreuz. 

The report of the board gives details of the 
scheme of the electrification works. The electrification 
of the section Erstfeld-Bellinzone was approved in 
1913, and it is expected that this line will be opened 
in 1920. The sections Bellinzone-Chiasso-Erstfeld- 
Lucerne will follow in 1921. No further power sta- 
tions for these lines will be necessary—those in course 
of construction at Ritom and Amsteg, being sufficient 
to supply the old Gothard railway system, even if the 
traffic is 70% greater than that of I9QII. 

According to the general program it is expected 
that 110 km. (68.3 miles) per year, on an average, 
will be electrified. The next works to be completed 
will be those of the power stations of Ritom and 
Amsteg, which will probably be finished in 1922, and 
will be able to supply all the traffic of the 364 km. 
(226 miles) of the third and fifth arrondissements. 
The electrification works which will be carried out in 
1923 and in the following years will need further 
sources of energy. The railways of western Switzer- 
land will be connected up with the power station at 
Barberine, mentioned below, and will be independent 
of the installations of central and northern Switzer- 
land. The present scheme involves a complete electric 
railway system between Erstfeld and Zurich, which 
includes the area Arth-Goldan-Lucerne-Zoug. The 
line Zoug-Lucerne is included in this scheme. More- 
over, the scheme includes the electrification of the 
section Immensee-Rothkreuz on the western bank of 
the Zoug Lake, and this section will be extended to 
Rappersivil-Aaran-Olten, according to a scheme which 
will be shortly presented and the work of which will 
also be carried out in 1922. The report also deals 
with the question of transport, substations, lines of 
contact and distributing stations, and modifications to 
existing installations. 

In 1918 the electrification of the following rail- 
Ways using steam traction was decided upon, and work 
on them commenced at once; the sections of the Fed- 
eral Railways Scherzligen-Berne and Brigue-Sion; 
the section Hasle-Langnau of the Emmenthal Rail- 
way, and the section Bevers-Filisur of the Rhekan 
railways. 

The Bevers-Filisur line is now completely electri- 
fied, and from April 16 steam engines have been re- 
placed by electric motors on the mountain line of 
Albula. The electrification works were commenced 
in July, 1918, and the current is supplied by the power 
station of Bevers, which also supplies the necessary 
energy for the Engadine lines, which were electrified 
in 1913. 

The Federal Railway Commission has suggested 
to the Executive Council a grant of 37,000 francs 
towards the building of a station at Barberine (Valais) 
for the electrification of the lines of western Switzer- 
land. The proposed power station, with a constant 
power of 11,100 hp. per day, will be sufficient for the 
electric traction on the Berne-Lausanne, Lausanne- 
Vallorbe and Geneva-Renens-Lausanne lines. 

The construction of this station, which will require 
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at least four vears, should, it is suggested, be com- 
menced immediately, while the electrical equipment 
of these lines can be delayed for a year. 

A second station, on the Trent, has been proposed. 
The two stations together will develop a constant 
power of 38,500 hp. per day, and this power, it is 
estimated, will be sufficient for the electric traffic of 
all lines in the first arrondissement. 

The Federal Council has adopted a proposed law 
on the financial support to be given by the Swiss Con- 
federation to railways in private ownership with the 
object of introducing electric traction on these lines. 
This law authorizes the Federal Council to subsidize, 
in collaboration with the cantons and communes, pri- 
vate lines which are important for the general traffic 
of the country, or of a particular region in order to 
introduce electrical traction, provided it is proved that 
the trafhe of the line will be increased on account of 
these measures. Railway enterprises which only serve 
local traffic or foreign traffic have no right to financial 
support from the Confederation. Financial support 
is only granted in each case on an agreement between 
the enterprise on the one side, and the Confederation 
and cantons and communes interested on the other. 
The railway receives either a loan equivalent to the 
whole of the expenses of electrification or a part of 
these expenses, or a contribution to the sinking fund 
of the private loans which the railway has contracted 
for this purpose. Half of the loans granted comes 
from the Confederation, the other half from the can- 
tons and communes. The interest on these loans will 
be 3% at least, with a sinking fund of 1%, but the 
rate wili be fixed according to the financial situation 
of the railway. If, however, the share of the Con- 
federation in any loan exceeds 2,000,000 francs, and 
if the annual loss of interest is over 10,000 francs, 
the agreement in question must be submitted to the 
Federal Assembly for ratification. 

The Federal Council has appointed a commission 
of 7 to 9 members composed of economists, financiers, 
and electrical engineers, representing the Federal 
Railways and private transport services. It is expect- 
ed that this law will probably be discussed in July. 

The foregoing facts are obtained from the official 
publication issued by the British Board of Trade. 


ELECTRIC TRACTORS PROVE SUCCESSFUL 
IN LARGE PACKING PLANT. 


Fleet of 50 Machines Now in Use by Armour & Co. at 
Chicage Plant. 


One of the largest and most successful industrial 
electric tractor installations is now being used in the 
packing plant of Armour & Co., Union Stock Yards. 
Chicago. This installation has gradually developed 
from a single tractor purchased a few years ago until 
at the present time a fleet of 50 electric tractors is in 
constant operation. This plant covers about 39 acres 
which obviously requires a number of long hauls be- 
tween the points where the various products are manu- 
factured and to the common assembly and shipping 
points. 

The transferring was originally done with hand 
trucks of the two-wheel type which limited the load 
that could be conveniently and efficiently handled to 
about 300 Ib. In addition, considerable time and labor 
was lost through handling the goods four or five 
times as the load had to be dumped at several points 
enroute. This condition quickly led to the adoption of 
the four-wheel ball-bearing push truck which could be 
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easily handled when carrying a load of 1000 lb. This 
reduced the trucking cost in the packing and shipping 
departments approximately 1624% per ton. 

It was not to be expected that man power could 
exceed to good advantage the load thus obtained on 
the four-wheel trucks and it was only a natural step 
from this to power equipment. The first effort in this 
direction was an electric industrial truck on which the 
operator rode and carried the load. This was not 
satisfactory for this work for the carrying capacity of 
the individual truck was too small and the truck was 
not designed to haul trailers. 

The next attempt was an electric industrial tractor 
designed to haul long trains of trailers. This tractor 
was used to haul the four-wheel trucks, as trailers, 
from the packing rooms to the cars. With such a 
tractor it was found possible to haul as many as 10 
or 12 trailers at one time, the carrying capacity of 
such a train being 5 or 6 tons per trip. The tractor 
replaced four men as truckers in each gang of this 
department and resulted in a further reduction of 25% 


Tractor Train Hauling Fragile Load. Strong, Steady Pulling 
Is Essential in Such Work. 


per ton in the cost of transferring the material. In 
addition to the material reduction thus obtained, the 
use of tractors has in all cases in this plant increased 
the freight handling volume and greatly relieved the 
congestion on the platform and in the departments. 

The majority of trailers used in this plant at the 
present time are of the four-wheel type, 5 ft. long, 
21⁄4 ft. wide and 16 in. high, weighing about 250 lb. 
each. The tractors haul from eight to ten trailers, 
each carrying a load varying from 800 to 1200 lb., 
depending upon the nature of the goods. The size of 
the load and the speed are of course governed largely 
by the surface over which the load is to be hauled. 
On reasonably good surfaces loads of from 4 to 5 tons 
are commonly carried at a speed of 5 or 6 miles 
per hour. 

The method of connecting the trailers to the 
tractor and to each other is also worthy of note. In 
the Armour plant this connecting is done by the use 
of two chains which are crossed—that is, one chain 
is connected from the right corner of the tractor to 
the left corner of the trailer and the other from the 
left corner of tractor to the right corner of the trailer. 
By crossing the chains in this fashion the trailers are 
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made to trail very accurately behind each other and 
allows short turns to be made through narrow 
passages. 

The repairs on these machines, including the tire 
expense, 1s also governed largely by the surface over 
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Sharp Turns, Such as This, Are Easily Negotiated by Tractor 
Trains. 


which the loads are handled. In this plant the repair 
cost is very small, the average, as shown by the rec- 
ords, being only about $4 per week. 

The electric current used per day per tractor is 
about 25 kw-hr., which permits of continuous oper- 
ation for about 12 hours. The storage batteries used 
are of the Edison A-6 nickel alkaline type, a complete 
set consisting of 30 cells with a total capacity of 350 
amp.-hr. The battery is divided into two sets of 15 
cells each. The tractor motor requires 35 amp. at 32 
volts and runs at 1500 r.p.m. By grouping the sec- 
tions of the battery and the fields in different com- 
binations through the controller three speeds forward 
and two speeds backward are obtained. The tractive 
effort or drawing power is transmitted to the rear axle 
through a universal joint, worm and worm gear. 

It takes 7 hours to charge these batteries. The 
charging equipment consists of a charging board con- 


in Use at Armour’s Chicago Plant. 


Electric Tractor 


trolling several charging outlets conveniently located. 
The service used is direct current furnished from the 
company’s power plant at 525 volts. The batteries are 
charged by being connected in Series, with an, adjust- 
able rheostat across the maim line busbar ‘A~number 
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of extra battery sets are also available in the event 
that some of the tractors may be needed during the 
charging periods. 

This distance over which the material is hauled in 
this plant varies from go to rroo ft., the average 
being about 400 ft. In most cases the hauls are made 
over level surfaces. There are a few grades but these 
are comparatively short, varying from 10 to 25 ft., 
the slope being from 2 to 10%. It has been found 
that the tractor operator and one trainman can handle 
a train of 10o trailers without difficulty. Such trains 
often handle 50 tons of freight in a 10-hour day. 

As was stated, there are 50 tractors in service in 
this plant at present, all of which have proven good 
investments for it is estimated that each machine pays 
for itself in one year’s time. In some cases these 
tractors have replaced three men and in others as 
many as seven men. The installations were made 
slowly, one or two at a time, each one proving suc- 
cessful before the next was purchased. However, at 
the present time it appears that 75 of these machines 
might be used to advantage. The particularly favor- 
able local conditions which govern the adaptability of 
the tractor to freight handling,-such as long hauls, 
good dock surfaces and a sufhcient volume of business 
should warrant the installation of these additional 
machines. 


RAILWAY LIGHTING AND ITS - MAIN- 
TENANCE. 


Status of Car, Yard and Related Lighting in England 
Discussed Before Illuminating Engineers. 


A. Cunnington, the lighting engineer of the Lon- 
don & Southwestern Railway, brought this subject 
before a meeting of the British Illuminating Engineer- 
ing Society in London recently. He referred to the 
advance made in the direction of improved stand- 
ards of illumination for railway lighting as the out- 
come of the illuminating engineering movement of the 
last ten years. He covered in the course of his paper 
a very extensive ground, from the remarkable in- 
crease in railway car illumination to the lighting of 
freight yards, engine sheds, subways and ticket offices. 
Mr. Cunnington drew upon his own practical expe- 
rience on his extensive railway system. Some points 
of interest in the paper are summarized in the fol- 
lowing: 

The keenness of the railway working crews to get 
the best possible lighting for their work has probably 
been noticed by most railway engineers, and it has 
been especially evident since air-raid restrictions have 
been relaxed in England. Upon good lighting depends 
not only the safety and health of the workers, but also 
the speed and efficiency of working. From the pas- 
sengers’ point of view a distinct improvement is no- 
ticeable and we find many a lighting device which at 
first was looked upon as a luxurious innovation now 
regarded as a necessity. In some circumstances a 
well lighted station is a good advertisement- but in the 
near future extravagant standards may have to be 
restricted by the true lighting engineer as keenly as he 
has pressed for improved standards in the past. The 
gradual cheapening of illuminants has had a great and 
beneficial influence in raising standards of illumination, 
but surely the time will soon come, if it has not already 
arrived, when we may expect to call a halt in this 
direction and utilize the increased efficiency in reduc- 
tion of cost; or perhaps one should say in view of 
war-time experiences, in avoiding an increase in cost. 
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With electric ‘lighting it is very difficult to stand- 
ardize lamps in England on account of the large num- 
ber of different supply companies each with its own 
special voltage. On one of the British trunk railways 
there are no less than 12 different supply pressures 
ranging from 100 to 600 volts, and there are in use a 
complete series of pressures from 200 to 250 volts in 
steps of 10 volts. Therefore it is not surprising that 
an attempt has been made recently to reduce the stocks 
of lamps by omitting certain intermediate voltages and 
having recourse to under-running or over-running of 
lamps having the nearest available voltage rating. In 
the case of gas-filled tungsten lamps slight under- 
running has been resorted to also in order to increase 
the life of the lamp. High efficiency is not the only 
aim in lighting and certainly from the railway main- 
tenance standpoint length of life, which is only another 
word for reliability, is of equal importance. 

The introduction of gas-filled lamps suitable for 
high voltages has made parallel running feasible 
in most cases, but experience on the railway referred 
to shows that this introduces a curious phenomenon 
in regard to breakage which calls for some explana- 
tion. When these lamps are run in parallel the failure 
of one lamp in a circuit almost invariably blows the 
fuse of the circuit and this appears to be due to the 
fusing together of the leading-in wires with a conse- 
quent large reduction in the resistance of the lamp 
almost equivalent to a short-circuit. A great part of 
the interior of the lamp is destroyed. On the other 
hand, with lamps in series, the failure of a lamp 
usually means nothing more than a parting of the fila- 
ment, and though the circuit is interrupted, the fuse is 
unaffected. A probable explanation is that filaments 
are stouter in the lamps run in series and the effects 
cited above may be due to differences of filament only 
and not connected in any way with the system on 
which the lamps are run, but probably lamp makers 
can provide definite information on this subject. ` 

The difficulty of access to both gas mains and elec- 
tric cables in a busy railway freight yard is an impor- 
tant point in connection with maintenance. It is a 
strong point in favor of overhead wiring systems that 
they can be dealt with easily in case of breakdown, 
causing but little interference with trafic. The need 
for reliability is paramount in freight yard hghting. 
It mitigates against series running of electric lamps 
because of the necessity for the use of automatic cut- 
outs, with the chance of one not working and putting 
In engine sheds the accumulation of 
dirt and the corrosion of metalwork due to smoky 
atmosphere calls for fittings which can be easily 
cleaned, such as are provided by a good quality of 
vitreous enamel, and in electrically lighted sheds all- 
porcelain lamp sockets have been found very satisfac- 
tory in withstanding the effect of sulphurous fumes. 

The principal points now looked at from the stand- 
point of a railway lighting engineer are the same as are 
common to all illuminating engineering. They are 
these: First, the need for a standard minimum of illu- 
mination in cach class of lighting which shall insure 
comfort for the passenger, efhcient working conditions 
for the railwayman, and safety for both. Secondly, 
the need for simplicity in design both of installations 
as a whole and of details in fittings, to insure reliabil- 
ity and to avoid costly maintenance. Lastly, the need 
for attention to lighting at the very inception of all 
new schemes so that the best devices of illuminating 
engineering may not be introduced as an afterthought 
or omitted altogether but may be as integral a_part of 
the scheme as the constructivejor decorative details. 
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Daylight Saving May End 

ONGRESS seems determined to make the pres- 
C ent season the last one of dayiight saving, this 

decision meeting the wishes of the farmers who 
claim it works to their disadvantage and is partly to 
blame for high prices of farm products. The urban 
population, on the other hand, is believed to be strongly 
in favor of making daylight saving permanent. In 
view of this state of affairs this question, like prohibi- 
tion, might well have been submitted to a national 
referendum, if provision for a nation-wide vote on a 
question of policy could be made under our Federal 
laws. 

However, assuming that daylight saving will be 

- terminated as an official institution after this year, 
which most lighting companies will not be sorry for, 
there is nothing to prevent any business house, factory 
or even an entire city from continuing the daylight 
saving practice each summer, though it may mean a 
change of business hours from the standard time. 


Peace Will Bring Prosperity 
Pi ios between the Allied Nations and Germany 


is now only a matter of hours or a few days at 

the most. It will bring to a formal end the most 
widespread and violent disturbance of the world’s 
civil life that has been witnessed in historic times. In 
Europe it will mean much more than in our country, 
for we have not been affected by the war to anything 
like the same degree. In fact, we have already largely 
discounted peace and effected readjustment of our 
affairs quite generally. 

Nevertheless, the formal declaration of peace re- 
moves the last prop under the pessimist who has hesi- 
tated resumption of normal business until everything 


is settled. We all know now that it is foolish to wait 


for prewar prices to return; they cannot return for 
many years, if ever, to their old level. Peace must, 
therefore, act as a powerful stimulus to business as a 
whole and hasten the period of general prosperity that 
all leaders in commercial industry have foretold as the 
logical outcome of foreign and domestic demands for 
all commodities as they now exist. 


Cleaning of Street Lamps | 
eoo glassware, like window panes, 


mirrors and other glassware, cannot be cleaned as 
thoroughly by dry rubbing as by first washing and 
then polishing with a dry cloth. Washing is by no 
means as convenient or rapid, however, and therefore 


is not used as extensively for cleaning of lamps, re- - 


flectors, globes and shades as it would be were thor- 
oughness of the cleaning the prime consideration. For 


the cleaning of street-lighting glassware washing 1s but 
seldom resorted to; in fact, such glassware is cleaned 
too infrequently as a rule and then very imperfectly, 
washing being held to be impracticable. 

On another page of this issue we illustrate a case 
showing that washing of street lamps and globes can 
be made practical. In this case it is being done by a 
progressive central-station company and is being ap- 
preciated by the municipal authorities and the com- 
munity in general. The only feature that might be 
criticized in this case is that the company might well 
have emploved an electric instead of a horse-drawn 
vehicle, since every electric central station should con- 


stantly keep before the public the idea “Do It Elec- 
trically.” 


Wiring of Small Houses 
LARGE number of artisan dwellings are to be 
A constructed by the British Government for the 
poorer classes. In such dwellings the question 

of electrification at minimum cost becomes a vital one, 
since the total cost must be low. To discuss this sub- 
ject the Institution of Electrical Engineers, Electrical 
Contractors’ Association and the National Association 
of Supervising Electricians held a combined meeting. 

As the cost precludes the use of steel conduit, and 
to lesser extent wood molding, some form of exposed 
wiring was advocated, such as cleats supplemented 
by flexible wires or exposed systems as used on the 
Continent. The Henley and Stannos systems were 
suggested as systems which are unobtrusive and are 
easily protected. Tentative plans call for quite com- 
plete, in fact, ambitious wiring of these dwellings. 

This subject was discussed here a few years ago, 
the consensus of opinion being that the cheaper wir- 
ing proposed possessed hazards to life and property 
under our conditions. We shall be glad to get from 
our British friends further enlightenment on this 
matter. 


The Synchronous Motor for Ice Making 


NE of the easiest loads for the central stations 
O to obtain should be that of the artificial ice 

industry. This fact was brought out very 
strikingly in the discussion in the power sales session 
at the recent Atlantic City convention of the National 
Electric Light Association. 

Power forms a larger percentage of cost in the 
finished product of this industry than in any other. 
It is estimated there are about 714 primary horsepower 
installed to every thousand dollars’ worth of annual 
product. Until 1914 there wasyapproximately 500,000 
hp. installed in ice and refrigerating plants,-of which 
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only about 50,000 hp. was electric drive. At the pres- 
ent time the ice industry must adopt electric drive in 
seif defense. The cost of fuel and steam drive are 
out of all proportion. It has been reliably shown that 
many plants using steam drive are operating at a cost 
from $1.50 to $2 per ton of ice. 

It can be roughly figured that kilowatt-hours re- 
quired per ton of ice run from 40 to 55 kw-hr., accord 
ing to the condenser pressure required. 

Large slow-speed synchronous motors can be direct- 
connected on the compressors and operate at unity 
power-factor or leading, as desired; thus the power- 
factor conditions of the ice and refrigerating plant can 
be made ideal. There appears to be no longer any 
excuse tor distilled water ice, except in very rare 
instances. In fact, if there is one place where the 
isolated plant cannot compete with central-station 
power it is in the ice and refrigeration industry. Of 
course, where there is use for the exhaust steam this 
might alter the situation somewhat. 

These same considerations apply not only to arti- 
ficial ice plants but to all plants making use of refrig- 
eration on a large scale. Many breweries must shortly 
be remodeled. Most of them will continue to use 
refrigeration—perhaps in larger amount than be fore— 
but there will no longer be the need for exhaust steam 
(so essential in brewing). Therefore, these plants 
will be in the market for economica! electric drive to 
replace their engines. If some practical plan can be 
developed whereby direct-connected, slow-speed syn- 
chronous motors can be installed, it is greatly to be 
desired. In many cases the present ammonia com- 
pressors can be retained, thus effecting large saving in 
cost of installation. Ammonia compressors of 100 
tons capacity and up are expensive machines. The 
extra floor space gained by removal of the engines 
will permit expansion of the plant without additional 
building. 

It would be a great mistake for the central station 
to allow induction motors to go on ammonia compres- 
sors Wherever there was any possibility of synchronous 
motors being used. This would simply mean a volun- 
tary bringing on of bad power-factor conditions where 
there was absolutely no need of the condition arising. 
The efhciency and reliability of synchronous motors is 
always superior to the induction motor for this type 
of work. 


Teaching the Public 
ROPAGANDA, publicity, advertising, call it 
p what you will, is one of the things that made 
great headway during the war, and that is being 
retained. Be it a trade union’s complaint. a utility's 
plea, or merely the sale of some company’s wares, 
publicity channels are resorted to to spread the word 
and make the situation known. 
The public utilities have used publicity to a very 
great extent since the commencement of the war 
to wield public opinion, explaining fuel shortages and 
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high prices, reasons for curtailed service and the 
many difficulties incident to the war. Excuses, pre- 
paredness and pleas for higher rates have invariably 
been made through propaganda or publicity. The 
policy today is to take the public into confidence. 

Food values, in calories, for lime, and iron con- 
tent, and so forth; and matters pertaining to health 
and hygiene are discussed ad nanse:m in the daily 
press. And the people read willingly, and under- 
stand. Cnly slightly less vital is electricity in present- 
day life, and while its use is general and its applica- 
tion well understood, does it not seem that more 
might to advantage be told as to the terms employed, 
and what they mean? 

Candlepower and kilowatt-hours are terms that 
crop up every time electrical matters are discussed. 
Lumens and units might be better terms to use for 
the layman, it is true, but how many laymen under- 
stand any of these terms? Just as the medics are 
coming out of their world of secrecy and mystery, 
so is it time the electrical fraternity likewise drop the 
seeming complexity and academic-appearing terms 
and ways with which they awe the public. Instead, 
teach the public, instruct them, for with instruction 
comes understanding. | 


Electrical Transmission at 220 Kilovolts 


N EMANDS for larger amounts of energy trans- 
1) mitted over longer distances are creating, if 
they have not already actually created, the need 
for extending the potential range of long-distance 
transmission. Barely ten years ago operating volt- 
ages of 100 kv. were remarkable: today a voltage of 
150 kv. has proved commercially feasible, which 
ineans reliable and economical. 

Mr. A. E. Silver, before the annual convention of 
the A. I. E. E. this week, presented a paper on the 
subject of “Problems of 220-Kv. Power Transmis- 
sion,” in which the use of 220 kv. was advocated for 
transmitting bulk electrical energy long distances. Rea- 
sons for advocating 220 kv. and the economies of this 


. voltage over the highest voltage at present in com- 


mercial usage are pointed out. Mr. Silver makes a 
strong case fer the adoption of 220 kv. as the next 
standardized potential for long-distance transmission 
of electrical energy in bulk. . 

In considering transmitting electrical energy in 
larger quantities for longer distances, 220 kv. has been 
proposed as the logical choice when seeking higher 
potentials. The increase is not so great as to neces- 
sitate radical departures in design of apparatus or 
operating methods or the working out of new theories. 
Being twice the value of a standardized potential, 
namely, 110 kv., a voltage of 220 kv. offers a con- 
venient manner of adopting existing equipment for 
new conditions. At the same time the increase in 
voltage is sufficiently great to bring with it manv 
advantages, and yet at this time does not appear to be 
so far-removed from potentials now in-use comnier- 
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cially as to give rise to radically new and unsuspected 
problems. 

The transmission by wire of electrical energy in 
bulk from the mouth of the coal mine to the markets 
for its consumption 100 or more miles away 1s more 
scientific than the shipping of coal by rail or even 
water. The arguments for doing so are so well known, 
have so often been given in these columns as not to 
need enlarging upon here. All that remains is to apply 
the reasoning, which is sound, and transmit electricity 
instead of transporting fuel. It is, of course, being 
done on a comparatively small scale almost every- 
where. But it is the linking up of entire states with 
high-voltage networks and the linking up of coal mines 
with the distant cities that will spell fuel conservation, 
railroad electrification and relief of railroads. 

However, the problem is not entirely one of trans- 
mission but very largely one of obtaining suitable 
water in the requisite quantities for condensing pur- 
poses in the power plants and the mines, at which 
locations water is proverbially impure and not of 
generous quantity. Nevertheless, some day a way 
will be found to do these things. Meanwhile we 
wonder where and when the first 220-kv. transmis- 
sion line will come into existence. | 
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Making the Washing Machine More 


Convenient 
And while most 


\ ; TOMAN’S work is never done. 

toilers can form unions and demand a maxi- 
mum working day, the women of the home 
work on and on. But much has been done to make 
the work easier, less unpleasant, and enable it to be 
done quicker. And not least of these are the electric 
washing machine, the vacuum cleaner, the flatiron and 
many more simple, silent things electrical, that have 
opened up a new vista for woman's work in the home. 
These things electrical have made the rapid head- 
way they have because they meet a real want. And 
because a knowledge of the’ how and why of electricity 
is not necessary they have not been hindered and 
handicapped as they would have been had a knowledge 
of electricity been required. However, simple though 
most electrical devices are, they have not yet neces- 
sarily attained the ultra in refinements. For example, 
it is sometimes necessary for the electric washing 
machine to be re-fused because of any one of many 
reasons, none of which ought to occur, yet none of 
which can always be prevented. With a blown fuse, 
washing ceases, hot water begins to cool, the day’s 

work is delayed, and annoyance turns to irritation. 
The womenfolk know little about renewing fuses, 
and perhaps it’s just as well. With the electric washer 
of the degree of refinement, of the size, the price and 
importance it has attained today, we would suggest 
that it might be a worth while innovation to add a 
circuit-breaking device to these machines, and so 
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protect the machine and the fuses elsewhere in the 
circuit. Such a refinement would meet with the 
hearty approval of the womenfolk, the central-station 
companies would acquiesce and everyone would be the 
better off. 

A circuit-breaker so rated that a properly rated 
fuse would not function, would do much to stop the 
unsafe practice of over-fusing circuits, would do 
away with the occasional irritation of wash days, and 
add to the intrinsic value of the electric washing ma- 
chine. The suggestion is worth consideration on the 
part of the washing machine manufacturers. Why 
not try it? 


Electric Industrial Vehicles for 
Railroad Work 


AILROAD companies, although recognized as 
R the leading exponents of the electric industrial 

truck and tractor, do not use them as generally 
as is imagined and certainly not as much as is to be 
desired. In spite of innumerable successful installa- 
tions in practically every type of station and freight 
house, the salesmen for this equipment are nearly 
always confronted with the statement, “They may be 
successful elsewhere, but they cannot be used here.” 
And this impression often becomes a resentment which- 
must be overcome before the apparatus can be proven 
satisfactory. For this reason particular care must be 
taken by the salesman to secure the most efficient 
installation. He should also be careful to avoid over- 
estimating the work which the apparatus can perform, 
for under such conditions the least exaggeration is apt 
to result seriously. 

One of the commonest reasons advanced why “it 
cannot be done here” is when the distance over which 
the material is to be hauled 1s comparatively short. 
Railroad men have arbitrarily set the minimum dis- 
tance at which the electric truck or tractor can per- 
form efficiently at 300 ft. This distance is entirely too 
great and many manufacturers claim that their equip- 
ment can produce satisfactory results in hauls as short 
as 50 ft. This figure, of course, is found under espe- 
cially good conditions, but a conservative estimate for 
railroad work would seem to be around 100 ft. 

Another difficulty that is frequently encountered is 
in the design of the stations or freight houses and, 
strange as it may seem, this is found more often in 
the newer buildings. Although it is not the belief that 
architects or engineers are opposed to the electric in- 
dustrial vehicle, on the contrary they openly recom- 
mend its use, from the design of several of the more | 
recently erected railroad buildings it appears that they 
determined to burn all bridges behind them and make 
it impossible to ever adopt the electric in these places. 
The majority of the manufacturers of this equipment 
now maintain an efficient engineering service and it is 
to be hoped that this service will be called on in the 
planning of future railroad buildings. 
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Important Committee Formed — Convention Dates — Com- 
mission Regulation — Electrical Exports — Code Revisions 


COMMITTEE TO REPRESENT STREET 
RAILWAYS BEFORE COMMISSION. 


American Electric Railway Association Appoints Com- 
mittee of 100 Executives, Bankers, Etc., to Bring 
Facts to Investigating Body. 


A committee consisting of 100 of the leading own- 
ers and operators of electric railways, and of bankers, 
manufacturers and representatives of other industries 
interested in electric railway financial success, has been 
appointed by the American Electric Railway Associa- 
tion to represent the street-railway and other electric 
railway companies of the country in presenting their 
urgent case before the Federal Electric Railway Com- 
mission, recently appointed by President Wilson to 
investigate the critical situation in this industry as an 
outcome of the war. 

Guy E. Tripp, chairman of the Board of Direc- 
tors, Westinghouse Electric & Manufacturing Co., is 
chairman of the committee. M. G. Stuart, of Halsey, 
Stuart & Co., is vice-chairman. Among the commit- 
tee members from the central part of the country are: 

Wm. B. McKinley, president Hlinois Traction 
System; Henry A. Blair, Chicago Surface Lines; 
H. M. Byllesby, president H. M. Byllesby & Co.; 
Britton J. Budd, president Chicago Elevated Railroads ; 
Philip J. Kealy, president Kansas City Railway Co.: 
Richard McCulloch, president United ‘Railways of 
St. Louis; Samuel Insull, receiver Chicago & Oak 
Park Elevated Railway Co.; A. W. Brady, president 
Union Traction Co. of Indiana, Anderson, Ind.; G. 
W. Wattles, vice-president Omaha & Council Bluffs 
Street Railway Co.; Clement C. Smith, president 
Wisconsin Securities Co., Milwaukee; E. W. Clark, 
banker, Detroit; Henry Flowers, banker, Kansas 
City. Mo. 

The full membership of the committee represents 
all the leading electric railway companies of every 
section of the country, as well as banking and invest- 
ment houses heavily interested in them financially, 
and other interests concerned with the continued wel- 
fare of the companies. A meeting of the committee 
has been scheduled for June 26 in New York City. 
Several subcommittees are working out a definite plan 
for the electric railway interests to present their case 
promptly and clearly. 


NEW YORK ELECTRICAL SHOW TO BE 
RESUMED. 


Electrical Exposition and Motor Show to Be Held in 
Grand Central Palace in September. 


The New York Electrical Exposition and Motor 
Show is to be resumed this year, opening at the Grand 
Central Palace. New York City, on Sept. 24. This 
will be the first show since 1917, last year’s display 
having heen omitted because of the war. Grand Cen- 


tral Palace was used during the war as a debarkation 
hospital. 

In announcing the resumotion, Arthur Williams, 
president of The Electric Show Co., said that while 
there had been some uncertainty as to the time and 
place of the exposition, there had never been any doubt 
that the first year of peace would sée the exposition 
back in its accustomed place. In fact, the show plans 
began to take form soon after the armistice was 
signed, 

An indication of the importance with which the 
electrical industry regards this annual show is seen in 
the fact that 40% of the space had been assigned to 
exhibitors before the date of the exposition had been 
finally settled upon. 

The office of The Electric Show Co., which will 
conduct the show, is in Room 828, 130 East Fifteenth 
street, New York City. 


TIME AND PLACE FOR ILLUMINATING 
ENGINEERING SOCIETY CONVENTION. 


Annual Convention to Be at Hotel Sherman, Chicago, on 
Oct. 20-23, Inclusive. 


As previously announced, the next annual conven- 
tion of the Illuminating Engineering Society will be 
held in Chicago next October. At the Council meeting 
held recently it was decided to make the dates Oct. 
20 to 23 inclusive, which is during the second week 
of the Chicago Electrical Show. The Hotel Sherman 
was selected as headquarters and Homer E. Niesz, 
assistant to the vice-president of the Commonwealth 
Edison Co., was appointed chairman of the General 
Convention Committee; Wm. A. Durgin was ap- 
pointed vice-chairman and Edwin D. Tillson, secre- 
tary. This will be the thirteenth annual convention 
of the society. No announcements can as yet be made 
as to the program, except that efforts will be made 
to make it of exceptional interest both to visiting and 
resident members and others interested in illumination. 


EXECUTIVE REORGANIZATION OF AMER- 
ICAN TELEPHONE AND TELEGRAPH. 


H. B. Thayer Made President—U. N. Bethell Retires for 
Rest—Promotions in Titles Rather Than in 
Functions. 


A number of important changes in the executive 
personnel of the American Telephone & Telegraph 
Co. were announced on June 18 by Theodore N. Vail, 
for many years president of the company and chair- 
man of the Board of Directors. He retires from 
the former position to devote himself entirely to the 
larger responsibilities of the latter. Union N. Bethell, 
formerly senior vice-president of the company, retires 
for a much needed rest. H. B. Thayer, long president 
of the Western Electric Co., becomes president of; the 
American Telephone & Telegraph Co. Several other 
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changes in the way of promotions were announced. 
The whole matter is best presented in Mr. Vail’s own 
statement as follows: 

“Preparatory to the end of the period of Federal 
control and in view of the great development which 
has taken place in the art of transmission of intelli- 
gence by electricity, particularly of the great develop- 
ment of multiplex telephony, machine operation of 
both telephone and telegraph, and of wireless teleph- 
ony, there are many large problems confronting the 
American Telephone & Telegraph Co., all in the line 
of greater, better development and wider usefulness. 

“In view cf all this and to facilitate all the possi- 
bilities of the future, it is necessary that the organiza- 
tion be adjusted to meet these new problems and be 
put on a permanent basis. 

“I have requested of and recommended to the 
Board of Directors the following changes, which are 
in titles rather than in functions. 

“I will, as chairman of the Board, be in active 
direction of the policy and problems of the company, 
and by this change will be enabled to give more of 
my uninterrupted time and attention to the larger 
problems of the business. 

Vice-President Pethe!l, who has been in charge 


H. B. Thayer, President of the 
Company. 


Vice-Presi- 


N. T. Guernsey, 
dent, in Charge of Legal 
Department. 
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Theodore N. Vail, Chairman of 
Board of Directors. 


John J. Carty, Vice-President, 
in Charge of Development 
and Research. 
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of the Federal Operating Board, was invited to re- 
join the organization, but as he wishes to take a long 
rest, has declined, to the regret of the Board. 

“H. B. Thayer, who has been for nearly forty 
years prominently identifed with the operating of the 
telephone system, both from the manufacturing stand- 
point and from the practical operation, has been made 
president. 

“N. C. Kingsbury, who has had to do with both 
the operating and public relations, has been made first 
vice-president. 

“N. T. Guernsey, the general counsel, has been 
made vice-president in charge of the legal department. 

“John J. Carty, long the head of research, experi- 
ment and development, has been made vice-president 
in charge of development and research. 

“W. S. Gifford, who has long been connected with 
the company, and who, since resigning as director of 
the Council of National Defense, has been comptroller 
of the company, has been made vice-president in 
charge of accounts and finance. 

“Bancroft Gherardi, for many years Mr. Carty’s 
chief aid, and who has been acting chief engineer 
during the period of Mr. Carty’s war service, has been 
made chief engineer.” 


N. C. Kingsbury, First Vice- 
President. 


W. S. Gifford, Vice-President, 
in Charge of Accounts and 
Finance. 


Bancroft Gherardi, Chief En- 
gineer of the Company. 


Executive Personnel of the American Telephone & Telegraph Company. 


` 


1090 


BETTER MERCHANDISING DISCUSSED AT 
MEETING OF ILLINOIS CONTRACTORS. 


Work of Association Broadened to Encourage Smaller 
Contractors to Become Members. 


The Illinois State Association of Electrical Con- 
tractors and Dealers held very interesting summer 
meeting at Decatur, Ill., June 20 and 21. The prin- 
cipal topics presented at this meeting were better 
merchandising, the means of securing it and the value 
of co-operation, in the discussion of which the repre- 
sentatives of the manufacturers and jobbers who were 
present took an active part. R. W. Poelma, of Chi- 
cago, chairman of the association, presided. 

The first speaker at the meeting was O. R. Hogue 
of the Commonwealth Edison Co., Chicago, who also 
represented John G. Learned, chairman of the Com- 
mercial Section of the National Electric Light Asso- 
ciation. Mr. Hogue outlined the activities of the 
Commercial Section and explained the work that was 
being done along the lines of co-operation with the 
contractor-dealers. In order to further this work 
L. H. Lamont, a Chicago contractor and a member 
of the Illinois association, has been appointed a mem- 
ber of the Executive Committee of the section and 
through him its work will be made available to the 
members. He also described the merchandising poli- 
cies employed by the Commonwealth Edison Co. and 
the features of the co-operative sales campaign re- 
cently launched in Chicago. The features of this 
campaign were described in our issue of June 21. 

At the close of Mr. Hogue's talk, W. R. Pinckard 
of the Westinghouse Electric & Manufacturing Co. 
pointed out the value of co-operative campaigns such 
as is being conducted in Chicago and complimented 
the men who were responsible for it. 

Thomas J. Casey, vice-president of the Hurley 
Machine Co., Chicago, delivered an address on better 
merchandising. Mr. Casey strongly urged that con- 
tractors open retail stores and stated that he had never 
heard a satisfactory reason advanced as to why a 
contractor could not conduct such a store in connection 
with his contracting business. The contractor is in 


.Teality a salesman, otherwise he could not get any jobs, 


and having secured the wiring of a building there is 
no reason why he should not be able to sell the appli- 
ances to be used with the wiring. He explained the 
value of advertising and gave some pertinent sugges- 
tions on how it should be done. In his opinion, serv- 
ice, Which means fulfilling the customer's wants im- 
mediately, is one of the best methods of securing 
profitable publicity. 
featuring a part-payment plan in the sale of higher 
priced appliances and illustrated how the installment 
or rental system has gradually become part of our 
everyday life. 

Mr. Casey also gave some valuable suggestions 
on the methods of selling appliances and arranging 
a store. In this connection he pointed out the fallacy 
of allowing salesmen to approach a prospective cus- 
tomer with the question, “Are you interested?” Such 
a question in itself suggests a negative reply. Instead, 
the clerk should assume that the customer is interested 
and immediately begin a demonstration of the fea- 
tures and advantages of the equipment. 

Following Mr. Casev’s address, G. C. Breidert, 
of the Ilg Electric Ventilating Co. of Chicago, gave 
a short but instructive address in which he pointed 
out the tremendous possibilities of the home market. 
He also described, briefly, the latest development of 
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the Ilg company, which is a small exhaust fan for 
kitchen use in the home. 

W. H. Morton, general manager of the National 
Association of Electrical Contractors and Dealers, 
then spoke of the work of the national body, princi- 
pally the new educational campaign which is now well 
under way and will be put into effect before long. 
This campaign which was described in full in an 
earlier issue, is to be conducted in co-operation with 
the manufacturers, jobbers and central-station com- 
panies and promises to accomplish a great deal to pro- 
mote the use of electrical apparatus and improve con- 
ditions among the electrical contractor-dealers. 

On Saturday the meeting was devoted to a discus- 
sion of local conditions. The discussion was spirited 
and brought out several very interesting and important 
features that exist in Illinois and are in great need 
of improvement. It was pointed out that there are in 
Illinois a great many small contractors who are not 
members of the association because they do not ap- 
preciate the value of the work being done but who 
must be considered if the best results are to be 
obtained. For this reason it was decided to make 
several changes in the state constitution which would 
broaden the scope of the association activities and 
encourage the smaller contractors to become members 
of the organization. At this meeting it was also de- 
cided to retain the same officers of the association for 
the coming year. They are: R. W. Poelma, Peerless 
Electric Co., Chicago, chairman; J. W. Collins, Chi- 
cago, secretary; L. B. Van Neys, Peoria, treasurer. 
The same district chairmen were also chosen; district 
one, R. W. Poelma, Chicago; district two, Ed. Prend- 
ergast. Rockford; district three, A. J. Hebel, Peru; 
district four, J. J. Murphy, Rock Island; district five, 
W.S. Savage. Macomb; district six, L. C. Crowley, 
Peoria; district seven, John Hughes, Champaign; 
district eight, John Haenig, Springfield; district nine, 
C. F. Broderick, East St. Louis. 

The meeting closed with a stirring address by 
Chairman Poelma in which he urged those present to 
put their shoulders to the wheel and work hard for 
the benefit of the association. Not only the growth 
but the value of the association to its members, he 
explained, depended upon the sincere efforts of every 
member and for this reason they should not hesitate 
when called upon to assist in every way. 


EX-PRESIDENT TAFT URGES RELIEF FOR 
STREET RAILWAYS. 


Appears as First Witness Before Federal Electric Railway 
Commission—Reviews Findings of War Labor 
Board— Remedies Suggested. 


Ex-President William H. Taft was the first wit- 
ness to appear before the Federal Electric Railway 
Commission that, held its initial session in 
New York City on June 18. The Commis- 
sion was appointed by President Wilson to inquire 
into the financial problems of the street and other elec- 
tric railways and to suggest remedies for the financial 
difficulties by which nearly all such companies are 
confronted. Ex-President Taft was summoned as the 
first witness before the Commission not only because 
of his intimate knowledge of the street-railway finan- 
cial and labor situation acquired during the hearings 
of the War Labor Board, of which he was joint chair- 
man, but also because the creation of the Electric 
Railway Commission is largely the result-of-a recom- 
mendation of the War Labor Board to the President. 
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Mr. Taft reviewed the experiences of the War 
Labor Board in settling wage disputes between street- 
car companies and employes. Since the authority of 
the Board to settle wage disputes extended only to 
disputes affecting the production of war material, the 
Board undertook wage settlements only in cases in 
which a suspension of street-car traffic interfered with 
the transportation of munition workers and govern- 
ment employes. Several such adjustments were made 
by the establishment of minimum wage scales ranging 
from 40 to 48 cents per hour. In fixing the scales no 
account was taken of the financial condition of the 
companies since the amounts allowed were those neces- 
sary to permit employes to live comfortably. The 
wages of street-car employes were found to be abnor- 
mally small apparently because of a definite policy 
pursued by the street-car companies to pay small 
wages. The policy was adopted, evidently, not be- 
cause of hostility of the street-railway ofhcials to the 
employes, but because of the period of inadequate 
returns that was seen to be ahead. 

The noted witness told the Commission that the 
street railways in the country represent an investment 
of about $5,000,000,000 and that any water that may 
have been included in the securities has been squeezed 
out. Except for the matter of franchise values, on 
which there may be some dispute, the capitalization of 
street railways at present does not exceed the physical 
values. No doubt exists that considerable watered 
stock existed at one time but the men who let in the 
water soon unloaded their holdings to bona fide pur- 
chasers who now own the securities. Allowing the 
securities to deteriorate by refusing adequate rates to 
the bona fide holders is unfair to the holders and is 
creating a financial situation that is unhealthy to other 
industries than street railways. Miusdeeds of specu- 
lators and promoters in the past have created an an- 
tagonistic attitude in the public mind that is endanger- 
ing the’ financial standing of a present large industry. 

Mr. Taft thinks that there are several solutions of 
the present street-railway situation. The first great 
remedy is federal incorporation as a means of remov- 
ing the solution of the situation from ‘the hands of 
local politicians. No street-car company should be 
permitted to issue stocks or bonds without a certificate 
of permission from an authorized commission. The 
companies should surrender unprofitable branch lines 
unless public policy or some other equally important 
factor demands their continuance. All franchises 
should be subject to review by properly constituted 
authorities and should be subject to change by those 
authorities. Fares should be increased to provide ade- 
quate revenue, either by a flat increase or by a zoning 
system of increases and decreases that provide a pay- 
ment for service in proportion to the length of haul. 
The street railways should make an effort to overcome 
public opposition to increases of fare by making exact 
statements of their financial conditions. Municipal or 
other government ownership is undesirable because it 
is wasteful and will make the street-car service a mat- 
ter of political preferment. 


J. S. TRITLE HEADS ST. LOUIS ELEC- 
TRICAL BOARD OF TRADE. 


Election of Officers Makes Organization Ready for Active 
Work for the Local Industry. 


At the annual meeting and election of the St. Louis 
Electrical Board of Trade held at the Hotel Statler. 
St. Louis, Mo., June 21, J. S. Tritle, district manager 
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of the Westinghouse Electric & Manufacturing Co., 
was elected president for the next fiscal year which 
begins Sept. 1. The other officers elected were: C. E. 
Michel, sales manager, Union Electric Light & Power 
Co., first vice-president; H. N. Goodell, district man- 
ager, Western Electric Co., second vice-president ; 
Fred B. Adam, president, Frank Adam Electric Co., 
treasurer. The following members were elected direc- 
tors: Frederic A. Kehl, president, Brilliant Sign Co. ; 
B. H. Mann, signal engineer, Missouri Pacific Rail- 
road Co.: H. H. Humphrey, consulting engineer; A. S. 
Langsdorf, dean of electrical engineering, Washington 
University: and F. ©. Hale, general manager, South- 
western Bell Telephone Co. 

At a previous meeting of the Executive Committee 
of the organization six members of that body were 
selected to hold over as follows: C. S. Ruffner, vice- 
president, Union Electric Light & Power Co.; Thomas 
Moloney, president, Moloney Transformer Co.; Wm. 
Gallaher, manager electric department, Laclede Gas 
Light Co.; Bruce Cameron, superintendent transporta- 
tion, United Railways; Horace W. Beck, superintend- 
ent, Light & Development Co.; J. S. Tritle, St. Louis 
district manager, Westinghouse Electric & Manufac- 
turing Co. - 

As outlined by the constitution of the organization, 
II specific branches of the industry are to be repre- 
sented in its directorate. This provision was com- 
plied with in the election, and with the selection of six 
other members by the underwriting membership, the 
executive branch of the organization will be complete. 


APRIL ANOTHER MONTH OF HEAVY > 
ELECTRICAL EXPORTS. 


Foreign Shipments Only Slightly Below Those of the 
Preceding, or Record, Month. 


The exports of American electrical goods, which 
took such a decided spurt soon after the signing of 
the armistice last November, are continuing at their 
high levels, according to the monthly report for April 
just made public by the Bureau of Foreign and Do- 
mestic Commerce, Washington, D. C. Three succes- 
sive records have been established in recent months 
and the latest, for March, exceeded the April elec- 
trical total by only 2.1%. 

In the following table are given the detailed fig- 
ures for last April and for the corresponding month 
of last vear: 


April, 


Articles. 1919. 1918. 
Faäatteries uateer Tera a a a RAO ea wanes $ 547.430 $ 268,294 
CORTICES. | gee Aedes unae el BS e e act ED Daca dee eee: 8 102,642 130,577 
Dynamos or BweneratO'S....... ccc ce ees 512,894 307,911 
FANS, minea n e NE aah aoe Gene OR awe a eases 96,433 104,503 
Heating and cooking apparatus...........666 153,342 38,959 
Insulated wire and cables..............020 006 767,088 457,354 
Interior wiring supplies, including fixtures.. 218,031 136,471 
Lamps— 

ATO serie ree On a OMe S ie eS DEO 2,889 2,430 

Carbon filament oi iied oie wend se tiated aw ees 13,100 7,365 

Metal filament aioe as aie ae oA es Nae Shs 452,151 278,150 
Maenetos, spark plugs, etC....... cc ce eee ee 312,188 230,719 
Meters and measuring instruments.......... 248,890 157,730 
Motors Caere Ata aa eG a Re N aA SR SS §29,113 560,071 
Rheostats and controllers............000 cee 30,798 14,805 
Switches and accessories. .... 0... 00. eee ee 230,840 163,076 
Telegraph apparatus, including wireless.... 106,769 36,167 
TelepnoneS: .iiie sees ceed 65 vo ee Day we ewes 426,373 172,912 
Transformers 4st te eee OO RL ee Reels 308,669 156,901 
All other so sea edna ead olathe hbo hae aan 2,349,498 1,348,558 

TOGA L: 5 x Sieh ae ee and el ee eee $7,709,138 $4,572,953 


For the ten months ended April 30 of each of the 
last three fiscal years, the total of electrical shipments 
amounted to the following: 1919, $61,981,072; 1918, 
$44,514,063; 1917, $41,733,106. 
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GOVERNMENT UTILITY OWNERSHIP 
ONLY ALTERNATIVE TO COMMIS- 
SION REGULATION. 


Salient Features of Talk by Samuel Insull Before Tele- 
phone Convention in Chicago. 


Speaking before the United States Independent 
Telephone Association on June 25, Samuel Insull, 
president, Commonwealth Edison Co., made a plea for 
a better understanding between public utility corpora- 
tions and the people they serve. In the state of Illinois 
the privately-owned public utilities have fully invested 
S1,000,000,000 and employ about 75,000 persons, said 
Mr. Insull, and have a gross annual revenue of up- 
ward of $210,000,000. Their expenditure in new con- 
struction each year lies between $67,000,000 and $72,- 
000,000. These facts alone emphatically bring out the 
importance to the state and to every citizen as well as 
every employe, that the credit of these utilities be 
maintained, that they may raise the enormous sums of 
money necessary to expand and retain their standards 
of service and financial standing. 

Sneaking of state public utility commission regu- 
lation, Mr. Insull said that “one of the drawbacks to 
the commission form of regulation, and I suppose it 
to be so with any form of governmental regulation, 
probably will be that it will check initiative, that it will 
make the utility manager hesitate as to whether he will 
try experiments. 

“Whatever may be the difficulties of commission 
rule and regulation, it is infinitely to be preferred to 
the conditions under which those of us who have been 
in the business a great many years used to have to 
operate. The only alternative today, if commission 
rule should prove to be a failure, is, in my judgment, 
governmental ownership, either municipal, state or 
federal, not only of the great interstate utilities and 
the municipal utilities, but also the intrastate utilities. 

“The politician always likes to give something to 
the people. The politician must be educated so he will 
realize that we who are in the public utility business 
and our fellow employes and security holders are just 
as much.a portion of the people of the state, or the 
nation, as any other class of people, and that there 1s 
no reason why we should be deprived of our constitu- 
tional rights, that is, be deprived of our property with- 


out due process of law, than there is that any other 


property should be sacrificed without due process 
of law. 

“You must bear in mind that we are to educate the 
public to a realization of the fact that it is no more 
possible to get blood out of a stone than it is to get 
returns out of the public utility business when the 
rates are too low and the costs are too high. The only 
possible way we can reach the public 1s by impressing 
them with the fact that the matter is one of common 
honesty of the community and that there 1s absolutely 
no justification for the employment of capital, on a 
conservative basis of expenditure, without a fair re- 
turn in the public utility lines, than there is for its 
employment without a fair return in any other indus- 
trial enterprise in this country.” 

The meeting at which Mr. Insull spoke was the 
annual convention of the United States Independent 
Telephone Association held in the Hotel La Salle, Chi- 
cago, this week. An exceptional amount of attention 
was devoted to a general discussion of public utility 
problems and to the special needs of telephone com- 
panies in improving their public relations. Telephonic 
achievements during the war were reviewed. 
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REVISION OF CODE RULES ON MOTORS 
| AND RELATED SUBJECTS. 


Standing Committees of Electrical Committee, N. F. P. A, 
Studying Topics for Revision of National 
Electrical Code. 


Several questions on motors and motor fuse pro- 
tection are under consideration by the Electrical Com- 
mittee of the National Fire Protection Association in 
its work of preparation for the 1920 edition of the 
National Electrical Code. The investigations are being 
conducted by the Standing Committee on Industrial 
Applications, under whose direction several technical 
subcommittees have been appointed. 

Among the topics receiving attention are the fol- 
lowing: 

The general question of the size, location and in- 
stallation of fuses designed for the protection of mo- 
tors and their starting devices as distinguished from 
other fuses primarily intended to protect the main or 
branch feeders. It is expected that more definite and 
readily applicable rules can be formulated on this very 
important matter (Code Rule 8). 

Present rules limit quite closely the use of oil- 
filled transformers in industrial applications in build- 
ings and this subject is again being reviewed (Code 
Rules 11 and 36.) 

A clarification of the rules on the installation of 
of starting devices is proposed especially as regards 
distinctions between direct and alternating-current ap- 
paratus and the disconnecting switches now called for 
autostarters or compensators (Rules 8c and 

d). 

It is possible that some provision can be made to 
permit the application of a demand-factor in certain 
types of motor-driven equipments which will reduce 
in a specified manner the necessity of running supply 
circuits of the larger current-carrying capacity now 
required by a rigid interpretation of present rules. 

Other questions are those of fireproof motor rooms 
or enclosures and the grounding of motor and gen- 
ertaor frames. 

Persons having suggestions or recommendations 
on the Code rules covering these topics are invited to 
communicate with G. S. Lawler, chairman of the 
Standing Committee on Industrial Applications, 31 
Milk street, Boston, Mass. 


REVISION OF CopE RULES ON ELectric RAILWAY CARS. 


The Standing Committee on Cars and Railwavs 
has under consideration the revision of the require- 
ments of the National Electrical Code on car wiring 
and the equipment of cars. 

In addition to a review of the present rules, atten- 
tion will be given to the question of formulating rules 
applicable to railway systems and cars operating at 
voltages from 600 to 1500 volts. 

In this work are co-operating two special commit- 
tees of the American Electric Railway Engineering 
Association. f 

Anyone having suggestions or recommendations 
on the Code rules covering these subjects is invited to 
communicate with the chairman of this Standing 
Committee, Martin Schreiber, Public Service Railway 
Co., Newark, N. J. f 

From the foregoing it is evident that the Electri- 
cal Committee, following the reorganization of its pro- 
cedure, is making good progress in the careful investi- 
gation and consideration of all desirable changes in 
the Code rules. 
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Commercial Practice 


BRVFIVHRHAEAAFVV HEA NIAAA ATO TA 


Service Refinements—Calendar and Color Displays—Clean- 
ing Street Lamps — Building Rural Transmission Lines 


“INTRODUCING” SERVICE TO THE CUS- 


TOMER. 


Another Policy Toward This End Adopted by New York 
Edison Co. 


Prompt and satisfactory introduction of service 
to a new customer is beneficial alike to the customer, 
the contractor and the central station. Efforts to 
avoid, as far as possible, misunderstanding, complaint 
or dissatisfaction at the very beginning are well repaid 
in later relations with the customer. 

The New York Edison Co. recognizes this principle. 
Among the many fruitful ideas originating in Arthur 
Williams’ department of commercial management is 
the book of “Service Meter Rules and Regulations.” 
This book has brought good results in the past, and 
a new edition, with relatively few changes, has been 
published, becoming effective July I. 

This is not a book on electric wiring. It does, 
however, contain information and diagrams desired by 
the customer and others interested in the proper intro- 
duction of the service on the customers’ premises. 

There are certain rules which the company must 
follow to conform to a standard policy in relation to 
the installation and care of meters. The book sets 
these forth in simple language so that the customer 
may understand and understanding, may co-operate 
with the company in securing best satisfaction from 
his service after it is in. 


CALENDAR AND COLOR OF APPROPRIATE 
SEASONAL WINDOW DISPLAYS. 


Involving Seasonal 
Effects. 


Considerations Displays — Color 


In making window displays there are many and 
varied factors to be borne in mind if the window dis- 
play is to have the desired effect, namely, lead to ulti- 
mate sales. And of these, color and the seasonable- 
ness of the display are both very important. In carry- 
ing out seasonal displays it 1s important that the 
displays be seasonable, and the following recommenda- 
tions toward this end were made in the report of the 
Committee on Merchandising of the N. E. L. A. The 
influence of color and things to remember in develop- 
ing color schemes also come from the same source. 

January.—In northern latitudes January is a month 
of snow, ice and low temperature, therefore, snowy 
landscapes, white leaves, etc., should be used. The 
seasonable colors are white, red, black, blue and shades 


of green. 
“New Year” gives an opportunity to make a dis- 
play featuring “resolutions,” “turning over a new 


leaf,” etc. 

February.—February is a similar month and the 
holidays—Lincoln’s birthday, Washington’s birthday, 
and St. Valentine’s day—give unusual opportunities. 


Red, white and blue should be used for the patriotic 
days, and red, silver and gold are the best colors for 
St. Valentine’s day. 

March.—The month of snow, sleet, severe wind 
storms and heavy rains. It is the between-season time 
and it is advisable to use some light colors suggestive 
of spring with displays. St. Patrick’s Day green may 
be featured preceding March 17. 

A pril—April is generally the month in which 
Easter falls. The Easter lily, rabbits and chicks ‘are 
used. Violet, purple, white, cream and silver are sea- 
sonable colors. 

May.—May is moving and house-cleaning month. 
Decoration Day falls on May 30. For this the 
patriotic colors—red, white and blue—and gold and 
silver can be used. 

June.—June is the bridal month and the month of 
roses. This also is the first month of the summer 
season. Light summery effects should be used. 

July.—July brings the “Glorious Fourth,” and the 
eagle, American flags, shield, firecrackers, etc., should 
be used. Red, white and blue, gold and silver are the 
colors. Later in the month “keep cool” suggestions 
are used. 

August and September—August and September 
displays should have vacation features. 

October.—In the late September and October, fall 
coloring and autumn leaves should be used. Brown, 
black, yellow, orange, red and green are autumn colors. 
Witches, black cats, bats, etc., are typical of Hal- 
lowe’en, Oct. 31. 

November.—November is the Thanksgiving month 
and the turkey is the feature. Autumn colors are 
seasonable. 

December.—Christmas gives many opportunities. 
Santa Claus heads, stars, bells, wreaths, poinsettias, 
laurel and mistletoe are all used at this time. Fire- 
places, chimney, reindeer, snowy landscapes, icicles, 
etc., are seasonable symbols. 
` Color Harmony.—As the attractive appearance of 
a display will depend to some extent on the color, 
some knowledge of color harmony is essential in order 
that a display may have no jarring tones. People are 
attracted by color and it is well to make use of this 
fact and use color accessories, such as velour, artificial 
foliage, etc., to enhance the appearance of the devices 
themselves. Pure blue, pure red and pure yellow are 
the primary colors and are used as standards. 

Color harmony is of two kinds, “harmony of 
analogy” and “harmony of contrast.” Harmony of 
analogy consists of the harmony of related colors or 
tones of one color. Harmony of contrast consists of 
colors in no way related. Yellow and blue when com- 
bined make green. Therefore, anything blue or yel- 
low will be in harmony when displayed on green. 
Purple is formed by combining red and blue, so either 
of these colors will harmonize with a background of 
purple. White or black go well with any color, but 
together form a very effective contrast. Never use 
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more than three colors in one display. White placed 
next to a color heightens or intensifies the tone of that 
color, black weakens the color used next to it. 

Red and yellow are warm colors and should be 
avoided in summer weather, while blue, green, laven- 
der and white have a cool appearance and can be used 
extensively. 

Advancing or luminous colors are those which 
contain considerable red or yellow, receding or somber 
colors contain mostly blue. 

Black should be used with luminous colors as: 


orange black red yellow black violet 
yellow black orange green black yellow 
yellow black red orange black green 


White is preferable when associated with a lumi- 
nous and a somber color as: 


red white blue orange white violet 
orange white blue green white blue 

red white violet green white violet 
yellow white blue yellow white violet 


Nickel appliances appear better when shown against 
something dark, as the contrast makes them stand out 
prominently. Copper appliances look best when shown 
on dark red, blue, green or purple. Appliances which 
are provided in boxes, cartons, wrappers, etc., should 
be shown against a background which harmonizes with 
the prevailing color of the cover. 


FREQUENT CLEANING OF STREET LAMPS 
FACILITATED. 


Indianapolis Central Station Provides Wagon with Hot- 
Water Tanks to Make Thorough Cleaning Easy— 
Appearance and Efficiency Enhanced. 


The Merchants Heat & Light Co. of Indianapolis, 
Ind., has the contract for lighting the streets, boule- 
vards and parks of that city. Recognizing that both 
attractiveness of appearance and efficiency require 
frequent and thorough cleaning of the globes and 
lamps the company has inaugurated a definite schedule 
of cleaning them and this will be done systematically 
hereafter. To facilitate this it has provided a special 
wagon and crew for this purpose. 

This wagon is arranged to hold five large cans 
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Special Street Lamp and Globe Cleaning Outfit in Regular Serv- 
ice in indianapolis. 


which are filled with boiling water at the company’s 
central-station plant before starting out in the morn- 
ing and again directly after lunch. For this purpose 
milk cans were procured at relatively low cost; two 
of them are of 10-gallon capacity and three of 8-gallon 
capacity each. The wagon also has compartments for 
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damp and drying cloths and a few extra lamps and 
globes can be carried to replace broken ones without 
making an extra trip. The glassware is cleaned very 
effectively in this manner and its illuminating efh- 
ciency remains practically equivalent to that when new. 
When the cleaning is done (or rather attempted) by 
means of brushes or dry cloths only, the dirt is not 
entirely removed; in fact, much of it is rubbed over 
the surface of the glass and into any scratches or 
depressions. Appreciation of this fact is being shown 
by the many favorable comments the company has 
received since the cleaning outfit was put into service. 


BUILDING RURAL DISTRIBUTION SYS- 
TEMS. 


Two Methods of Financing Line Extensions—Examples 
Where These Were Applied. 


By P. B. FINDLEY. 


When a demand is felt for electric service in rural 
territory, few central stations care to go to the expense 
of building lines to serve it. Financial conditions and 
material markets of the last few years have made it 
imperative to concentrate available funds in more 
thickly populated districts, where distribution copper 
has been sadly lacking. Hence the farmer can arrange 
to do their own financing. 

There are two methods of doing this. Under the 
first method, farmers living in a district will club 
together and interest enough men to provide two con- 
sumers Or more per mile of line and secure from the 
central station an estimate of the cost of construction 
of the line. Each consumer will then pay to the cen- 
tral station: 

(1) His proportional share of the cost of the 
main line. 

(2) The cost of his transformer, protective devices 
and whatever spur line is necessary to reach the 
main line. 

In some cases the cost of construction is materially 
reduced if the farmers furnish the poles and set them 
under the supervision of a line foreman of the central 
station. When the line is completed, it is turned over 
to the company to operate and maintain. Ordinarily, 
each man’s share of the cost is no more than the cost 
of a lighting plant, and he has no further expense for 
maintenance. 

The second method is to form a regularly incor- 
porated light and power company, which buys its en- 
ergy at wholesale from the central station, builds and 
operates its lines and retails current at established 
rates. Given a group of interested farmers, each sub- 
scribes for the new company’s capital stock in such 
amounts as he desires. Usually the sponsors will in- 
terest enough consumers to have two per mile of main 
line; 1f farmers living off the route desire service, 
they must either secure two consumers per mile or pay 
the cost of the branch line. As before, each consumer 
pays for his transformer, protective devices and spur 
line. The line is constructed by a crew furnished by 
the central station in order to secure the requisite 
experience. 

The advantages of this arrangement is its extreme 
simplicity in operation. Connection is made to the 
central station’s high-tension system through metering 
devices, installed in a small house on the ground or on 
poles. Once a month postal cards are mailed to con- 
sumers for them to take their meter readings ; an occa- 
sional visit is made to theck up readings and look_dver 


June 28, 1919. 


the consumer's installation. When line work is re- 
quired, a man or a crew can be “rented” from the 
central station. After these expenses and the cost of 
billing are paid, a comfortable margin is left for the 
profits of the stockholders. 

An interesting example of the first of these meth- 
ods is the system of Tegtmaier Bros., centering around 
Westgate, Iowa. This concern operates an extensive 
network of lines, purchasing about 13,500 kw-hr. per 
month at 13,200 volts single phase from the North- 
eastern Light & Power Co. Distribution is largely at 
2300 volts. There are about 350 consumers, of which 
about 85 are farmers, the rest residents of small towns. 
There are a number of creameries and motorized 
farms using in all 325 hp. of Westinghouse single- 
phase motors. Four lines have been built at con- 
sumers’ expense, the cost to each being $325 up to the 
transformers. Of this 50% is payable when poles are 
set, 25% when wires are strung, and the balance when 
current is turned on. 

Examples of the second type are the Roxbury 
(Wis.) Light & Power Co., of Sauk City, Wis., and 
the Helenville (Wis.) Light & Power Co. The Rox- 
bury company buys electricity from the Wisconsin 
River Power Co. at Prairie du Sac at 2200 volts, three 
phase, stepping up to 6600 volts. It has 20 miles of 
line, the farthest consumer being 8 miles from the 
metering point. The Helenville company buys from 
the city of Jefferson, at 2300 volts, for distribution 
along a 7-mile line to 35 consumers. In the village of 
Helenville is a 5-kw. transformer serving a dozen con- 
sumers ; each rural consumer has his own transformer, 
usually of 1 kw. The company's investment is $4178 
and one month's revenue and expense figures are: 


Sale Of Current ociera kee geese a er T $220.88 
Salaries tosis haba eka a ooh ewes eds bse es $42.77 
Cost of “Current io. has oh ok os I awe a deans 99.52 

142.29 

Net revenue erreien opened cane acre eG ee Seed 78.09 


A parallel between the farmers’ telephone line and 
an electric service line might be drawn by anyone un- 
familiar with the construction details of each. Any 
electrical man will realize at once that the two proposi- 
tions are fundamentally different, since the power line 
requires heavier wires and better construction and 
maintenance all around. Work must be done by men 
skilled in power construction, hence there will be cash 
costs to be pro-rated among the partners of a mutual 
organization. Further, the necessity of commission 
relations and uniform rates to all, whether sharehold- 
ers or not, practically compels a stable organization. 

In starting such a local company, sometimes the 
Initiative is taken by the central station, sometimes by 
a few of the more alert farmers. Invariably someone 
with a little technical knowledge is needed to “head 
up” the proposition. In the case of the Westgate 
company, this was furnished by the owners of the sys- 
tem, who had been in the automobile and repair busi- 
ness. The Roxbury and Helenville companies were 
organized by Harry Caird, a sales engineer of Julius 
Andrae & Sons Co., Westinghouse agent-jobbers for 
the territory. The Andrae company has a line-gang 
which is “loaned” to one company after another to 
build their plants, after which maintenance is per- 
formed by the serving power company at per diem 
rates. . 

Wherever a line is built, farmers in the vicinity 
insist that service should be extended to them and are 
ready to pay any reasonable price for its installation. 
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LOUISVILLE RESTAURANT INSTALLS 
ELECTRIC COOKING EQUIPMENT. 


Gas Abandoneé and Electricity Substituted—Extraordi- 
nary Increase in Patronage Compels Enlargement. 


The britling Cafeteria, which opened in Louisville, 
Ky., in May, 1918, has recently abandoned the use 
of natural gas in its kitchen and has installed nearly 
$3000 worth of electric cooking apparatus. The popu- 
larity of this cafeteria is attested by the fact that an 
average of 2200 meals are served daily, and at times 
the line of people waiting their turn reaches 300 ft. 
down the street. The management is now doubling 
its space in order to take care of its customers. The 
new electrical equipment includes four  hotel-type 
heavy-duty ranges of 22 kw. each; one 6-kw. Hughes . 
electric oven of 48-loaf capacity, porcelain-lined, 
which will be used for rolls, etc., and will be in the 
main dining room where it can be seen in operation; 
one large oven for general baking, 25 kw. capacity. 
Energy is furnished by the Louisville Gas & Elec- 
tric Co. 


THOUSAND ALREADY BUILT HOUSES 
WIRED IN SIX WEEKS. 


During the recent six weeks’ housewiring campaign 
the Minneapolis General Electric Co. secured orders 
for wiring more than 1000 already built houses in 
Minneapolis, Minn. The sales department of the com- 
pany has been very active. For instance, during the 
week ended May 30 it secured 505 new electric light 
and power customers with 314 kw. of lighting and 250 
hp. in motors. New business connected to the com- 
pany’s lines for the same week shows an increase of 
212 customers with 194 kw. of lighting and 523 hp. 
in motors, which includes the connection of 405 hp. 
for the Phoenix building. Electrical energy output 
was 30.1% larger than for the same week a year ago. 


THE BRITISH ELECTRIC VEHICLE COM- 
MITTEE. 


F. Ayton, who for some years has been the leading 
spirit in- the Electric Vehicle Committee of Great 
Britain, of which he has acted as honorary secretary, 
has now been elected chairman, in place of R. A. 
Chattock, city electrical engineer of Birmingham, who 
has resigned. The committee has appointed a special 
subcommittee to investigate the question of the most 
suitable quality of rubber to employ for solid tires for 
electric vehicles. In setting up this subcommittee the 
Electric Vehicle Committee and the British Association 
of Rubber Tire Manufacturers have acted together. 


PREPARING TO MAKE THIS AN ELECTRI- 
CAL CHRISTMAS. 


An “Electrical Gift” book has been prepared by 
the N. E. L. A. in which are featured suitable elec- 
trical gifts for Christmas presents. The circular 1s 
seasonal and is being gotten ready for use by utilities 
and dealers during the Christmas season. The com- 
pany distributing them can have its name printed upon 
them, thereby obtaining the benefit and the credit 
from the brochure. l 

The brochure is beautifully gotten up in colors of 
gold, red, green and black. The coming Christmas is 
to be an electrical Christmas, and preparation is now 
under way to make it the mostyconspicuous electrical 
Christmas ever held. 
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Operating Practice 
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Standarized Relay Nomenclature — Protection for Syn- 
chronous Converters — Economy of Feed-Water Regulator 


STANDARDIZATION OF RELAY NOMEN- 
CLATURE. 


Proposed List of Terms Submitted by A. I. E. E. 


At the annual convention of the A. I. E. E. held 
on June 24 to 27. a list of terms relating to transmis- 
sion-line relay protection was submitted for discussion 
by H. R. Woodrow, D. W. Roper and P. MacGahan. 
It has been found that the nomenclature employed by 
different manufacturers and operating companies are 
not in accord, in fact, often differ to such an extent as 
to cause ambiguity and misunderstanding. It is to 
overcome this that the following nomenclature has 
been proposed : 


ProposepD RELAY NOMENCLATURE. 


Electric Protective Relay—An intermediate device by 
means of which one circuit is indirectly controlled by a change 
in conditions in the same or other circuits. The relay is ordi- 
narily equipped with contacts to open or close an auxiliary 
circuit. 

Directional Relay.—Any relay which functions in con- 
formance with direction of power or voltage or current or 
phase rotation, etc. 

Power-Directional Relay.—Any relay which functions in 
conformance with direction of power. 

Note.—This includes both uni-directional relays with 
single-throw contacts and duo-directional relays with double- 
throw contacts. The reason this name is preferred to “reverse 
power” 1s that the device is frequently used to function under 
normal direction of power. Furthermore, in some cases the 
normal condition of the system may permit power to flow in 
either direction. Relays for use in either alternating or 
direct-current circuits are to be classed as power-directional 
relays. 

Polarity-Directional Relay.—Any relay which functions 
by reason of a reversal of the normal direction of polarity. 

Phase-Rotation Relay—Any relay which functions by 
reason of a reversal of the normal direction of phase rotation. 

Current Relay—Any relay which functions at a pre- 
determined value of the current. These may be either over- 
current relays or under-current relays. 

Voltage Relay—Any relay which functions at a pre- 
determined value of the voltage. These may be either over- 
voltage relays or under-voltage relays. 

Watt Relay.—Any relay which functions at a predeter- 
mined value of the watts. These may be either over-watt 
relays or under-watt relays. 

Frequency Relay.—Any relay which functions at a pre- 
determined value of the frequency. These may be either 
over-frequency relays or under-frequency relays. 

Temperature Relay.—Any relay which functions at a 
predetermined temperature in the apparatus protected. 

Open-Phase Relay—Any relay which functions by reason 
of the opening of one phase of a polyphase circuit. 

Differential Relay.—Any relay which functions by reason 
of the difference between two quantities such as current or 
voltage, etc. 

Note.—This term includes relays heretofore known as 
sane balance relays,” “biased” and “percentage differential 
relays. 

Locking Relay—Any relay which renders some other 
relay or other device inoperative under predetermined values 
of current or voltage, etc. l 

Trip-Free Relay.—Any relay which prevents holding in 
an electrically operated device such as a circuit-breaker while 
an abnormal condition exists on the circuit. 

duxilary Relay.—Any relay which assists another relay 
in the performance of its function and which operates in 
response to the opening or closing of its operating circuit. 


Signal Relay—An auxiliary relay which operates an 
audible or a visible signal. 

QUALIFYING TERMS AS APPLIED TO RELAYS. 

Notching—A qualifying term applied to any relay indi- 
cating that a number of separate impulses are required to 
complete operation. 

Inverse Time.—A qualifying term applied to any relay 
indicating that there is purposely introduced a delayed action, 
which delay decreases as the operating force increases. 

Definite Time—A qualifying term applied to any relay 
indicating that there is purposely introduced a delay action, 
which delay remains substantially constant regardless of the 
magnitude of the operating force. (For forces slightly above 
the minimum operating value the delay may be inverse.) 

Instantancous.—A qualifying term applied to any relay 
indicating that no delayed action is purposely introduced. 

Where relays operate in response to changes in more 
than one condition, all functions should be mentioned. 


LOWERING THE FREEZING POINT OF 
AQUEOUS SOLUTIONS. 


Non-Freezing Solution for Outdoor Use—Calcium Chlor- 
ide Recommended Rather than Common Salt. 


During cold weather in many parts of the country 
cooling water of enclosed circulating systems and 
water kept in readiness for extinguishing fires, may 
become frozen if exposed to the cold. The freezing 
temperature of water can, of course, be lowered by 
the use of common salt, but this has the very real 
objection that it possesses a corrosive action while at 
the same time does not depress the freezing point 
appreciably below zero. 

Calcium chloride possesses the advantage over 
sodium chloride (common salt) in that it is less cor- 
rosive and is more effective in lowering the tempera- 
ture of freezing as the following table indicates: 

Lb. calcium chloride Freezing point ° F. 


per gallon of water. above zero. 
(eo ne ee ne + 29° 
RS ery ree ore tree + 27° 
a Serer etn eee weeny 23" 
iS Sete Ree a ee. + 12° 
D ne ee Ae eae Eai 
Bee Ae ae A E EE — 5° 
1: E E AT EEO — 17° 
. E E E SSE ee 32° 
Bee E A ten acerca — 54° 


FEATURES OF SYNCHRONOUS CONVERT- 
ER CONTROL. ) 


The following considerations are worthy of con- 
sideration when installing and operating converters: 

I. (a) The alternating-current machine breaker 
should be automatic. At least in sizes of 1000 kw. and 
below, this breaker should entirely protect the con- 
verter from excessive swing loads, and in consequence, 
should be equipped with an instantaneous trip. In 
general, this will require a high setting, it being satis- 
factory to work at any value within the guaranteed 
swing capacity of the machine. In sizes larger,than 
mentioned above, applications may tequire definite ‘time 
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or inverse time limit trip, which may be entirely satis- 
factory. 

(b) The pallet switch should connect the alter- 
nating-current and direct-current breakers electrically 
in a manner to cause the direct-current breaker to 
open upon opening the alternating current breaker. 
The speed limit switch is connected in series with the 
pallet switch, which also opens the direct-current 
breaker upon operating. 

(c) The low-voltage release should be adjusted to 
operate at as high a voltage as is practicable for the 
application. It is essential, especially for commutating 
pole converters, to disconnect them from the line 
when the alternating-current voltage drops an appre- 
ciable amount, since the restoration of the normal 
voltage presents condifions similar to switching the 
converter from the starting to the running position in 
starting with its brushes on the commutator, under 
which condition a flash invariably results. 

2. The direct-current machine breaker at least in 
sizes of 1000 kw. and below should be arranged to 
insure its remaining closed until opened by the alter- 
nating-current breaker or speed limit switch. In these 
cases, it is usually the best practice to make the direct 
current breaker non-automatic and protect from severe 
overloads by proper alternating-current breaker and 
direct-current feeder breaker settings. With the 
larger railway machines, applications may require 
automatic direct-current machine breakers, which may 
be entirely satisfactory. 

3. The reverse-current relay should in general be 
connected to trip the alternating-current breaker, which 
will, in turn, open the direct-current breaker. With 
the large machines, applications may warrant tripping 
the direct-current breaker only upon reversal of cur- 
rent, providing it will not be caused by failure of the 
alterating-current source of supply. 

4. The reactive factor meter is essential for ob- 
taining proper converter power-factor. This is par- 
ticularly essential, since at normal and overloads, con- 
verters must be operated at close to unity power- 
factor. As an illustration, the heating on the tap coils 
of converters, which are of course the limiting parts, 
is increased by approximately 50% at 97.5% power- 
factor. 

5. The direct-current feeder breakers should have 
automati¢ instantaneous trip, except where the feeder 
breaker is equivalent to the direct-current machine 
breaker~and the machine is protected from excessive 
swing load by the alternating-current machine breaker. 
Invariably, synchronous converters will satisfactorily 
commutate very large momentary currents, providing 
the direct-current machine breaker does not open, 
while they will flash at no greater currents if the 
direct-current machine breakers open. It is obvious, 
therefore, that the low instantaneous overload setting 
of feeder breakers, where available, thereby offering 
selective action between the feeder and the machine 
breaker, is productive of good results. This is due to 
the cushioning effect of the feeders in circuit and pre- 
vents the entire load being thrown off the machine 
instantaneously. 

6. Proper direct-current feeder resistance 1s a most 
important point where short-circuits are liable to occur. 
In this connection, it should be remembered that in a 
case of severe short-circuits, the current increases so. 
rapidly compared with the speed at which the breaker 
opens that the current values go far beyond the breaker 
setting. In the case of a short-circuit immediately 
outside the substation, where the feeders are tapped 
at this point, the current may easily reach five to ten 
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times the normal rated current, assuming the ordinary 
type of carbon circuit breaker is in use; and this cur- 
rent value will be practically independent of the cir- 
cuit breaker setting. With circuits subject to frequent 
and severe shorts, it is desirable to connect the feed- 
ers from the substation to the trolley at some distance, 
in order to have some resistance between the converter 
and point of short-circuit, even should the short occur 
directly at the point of feeder trolley connection. 


AUTOMATIC FEED-WATER KEGULATION 
ENABLES BIG SAVING. 


Instance Where Feed-Water Regulators Pay for Them- 
selves Every 15 Days. 


It is well known that the control of boiler feed 
wafer automatically is superior to control by hand. 
There is a gain in labor, in boiler maintenance and 
capacity, and most of all, in fuel. The accompanying 
records shows conciusively the results of installing 
a Copes regulator upon a boiler operating at high 
load-factor. 

Before the regulator was installed the average 
temperature of the feed water as obtained by actual 
measurement and computation was found to be 177° F. 
The fluctuations cover a wide range. After the regu- 
lator was installed the temperature was found to re- 
main very uniform, and at a temperature of 212° F., 
or an average of 35° F. higher than before the regu- 
lator was installed. Since it is customarily reckoned 
that 11° difference in feed water temperature is suff- 
cient to save 1% of the fuel, it is easy to figure that. 
the regulators in this installation are saving 3% of 
the annual fuel cost. l 

No steam escapes from the heater now that the 
regulator is installed. Before installation, steam con- 
stantly escaped because with improper regulation, the 
full amount of heat in the exhaust was not utilized. 
This saving of steam is accomplished by having part 
of the exhaust steam supplied to the heater controlled 
by a temperature regulator. The bulb of this regu- 
lator is installed in the heater vent and not in the 
heater outlet as is the usual case. With this arrange- 
ment, when any steam begins escaping through the 
heater vent, the steam supply valve closes quickly. 

It has been calculated on the above 3% basis that 
these regulators pay for themselves every 15 days, due 
alone to this saving in fuel cost. 

In addition, as has often been pointed out, with 
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Curves Showing Effect of installing Automatic Feed-Water 
Regulator. 
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scientific regulation there is an increase in boiler eff- 
ciency, an increase in boiler capacity, a saving in wear 
and tear on pumps, and after relieving the water ten- 
der of this undesirable mechanical duty he can be 
given more pay in an occupation around the,plant that 
requires brain power rather, than mere miscle. 


1098 


Vol. 74—No. 26. 


VEGETAL GN UT TTR 


Contracting-Construction 


Peo aT tT AEST AAIR ET NR ED EEA STE ES ET SIE TPC E OE TE I TEE EDS PITS SOLE LEAL OE TEE LEIS ELLE LITE LLL EID EIEIO 
HHL TLL TW MR 


Identification of Meters and Cutouts — Evansville, Ind., 
Electric Club Organized—Use of Smaller Wires Discussed 


IDENTIFYING THE METERS AND CUTOUTS 
AT DISTRIBUTION CENTERS. 


Plan Which Facilitates Tracing Out Circuits and Meters 
in Office and Apartment Buildings. 


The proper identification of meters and cutouts 
in the large distribution centers in apartment and office 
buildings 1s a matter to which very few contractors 
give sufficient consideration. In such locations the 
wiring for several meters with their respective circuit 
cutouts are usually installed in a more or less hap- 
hazard fashion. As a result when it becomes neces- 
sarv to trace out the circuits or meters for blown fuses, 
changes s, additional work, etc., it is a very tedious job 
and one which is even more difficult if the meter loops 
are installed in conduit and approved meter fit- 
tings used. 

Although this difficulty is generally encountered 
by repair or maintenance men or other contractors, 
the original contractor will often find it to his ad- 
vantage to consider this feature of the installation. 
Very often, considerable time is lost in finishing a 
job because the electrician who started the work 
is not available and the job must be traced out bv 
men unfamiliar with the original layout. A few such 
occurrences will cost a contractor much More than to 
provide some means of identifying the circuits and 
meters of all his jobs. 

Perhaps the best method of identifying these is to 
paste a plan or index similar to the one shown 
in the illustration on the inside of the cutout 
box cover in such a way that when the box 
is open the plan appears right side up. This is 
much better than to attempt to tag each meter or cut- 
out as it is not so liable to be rubbed off and will not 
become very dusty. In addition the plans may be 
pasted on the box before it leaves the shop which 

makes it much more convenient for the man on the 
job and assures its being put on. 

On one side of this plan is located a diagram of 


the circuit box and meter locations. The cutouts are 
already numbered on the diagram and a space is pro- 
vided in the meter spaces for numbering the various 
meters. Any of these meter$ or cutouts which will 
not be used in the particular job being installed should 
be scratched out. 

On the other section of the plan is a blank index 
in which the corresponding meter and cutout numbers 
together with the apartment or office numbers and the 
address may be written. The column headed protec- 
tion is to be used to designate the protection fuses for 
the meters if any are installed. For example, the 
current registered on meter No. 1 supplies circuits 
No. 4 and 5 and the fuse on block No. 1 protects the 
meter. 


EVANSVILLE ELECTRICAL CLUB ACCOM- 
PLISHES SURPRISING RESULTS. 


Fullest Co-operation Now Enjoyed by Various Branches 
of Industry in Evansville, Ind. 


Although the existence of the Evansville Electri- 
cal Club of Evansville, Ind., has been comparatively 
short a great deal has already been accomplished by it 
in the wav of promoting co-operation between the 
various electrical interests of that place and towards 
improving local conditions. The organization 1s com- 
posed of electrical tontractors, dealers, jobbers and 
the representatives of the local central station, the 
Evansville Public Service Co., and acts as a clearing 
house for everything electrical. 

Through the efforts of the association Evansville 
is now regarded as one of the few cities where the 
fullest co-operation is enjoyed between the various 
branches of the industry and among the individual 
members of these groups. As a result the _central- 
station people are now regarded as human beings 
without whom the others could not survive and the 
local contractors no longer pass each other with a 
frown but work together for the common good. 


Diagram and Index for Identifying Cutouts and Meters In Office and Apartment Bulidings. 


June 28, 1919. 


The association has already succeeded in getting 
an electrical ordinance under way to be presented to 
the City Council and numerous other things in the 
wav of wiring and sign campaigns have been waged 
with success. A Fixture Committee has also been 
appointed to collect data on fixtures which has accom- 
plished surprising results. In addition to the regular 
Wednesday noon meetings of all the members, Friday 
evening has been set aside as “Estimator’s Night” 
when numerous estimating problems and the systems 
as set forth by the Chicago Electrical Estimators’ 
Association are discussed in minute detail. Another 
idea which the officers have found successful is to 
invite outside speakers to address its meetings and 
thus break the monotony of the usual shop talk. This 
adds considerable interest to the meetings. 

The officers of the Club are as follows: Carl 
Althoff, president; H. A. Robertson, treasurer; and 
William Mullery, 513 Mercantile Bank building, 
secretary. 


HEAVY SALES OF ELECTRICAL APPLI- 
ANCES AT YAKIMA, WASH. 


Rural Purchasers Numerous—Sales About Evenly Di- 
vided Between Cash and Installment Payments. 


- The electrical appliance sales at Yakima, Wash.. 
and in other Yakima valley towns, are considered un- 
usually good, especially in lamps, irons, toasters, 
vacuum cleaners and washing machines. The Yakima 
Valley Electric Supply Co., at Yakima, some time ago 
advertised such appliances under two plans—time pay- 
ments and cash sales. The cash-payment proposition, 
involving a lower price than that of time payments, 
produced at least 50% of the total sales. 

Purchases by the orchard and farm people living 
in close proximity to power-service lines, make up a 
considerable item. Many other rural residents, who 
cannot get central-station service, are having farm 
lighting plants installed. The electric range sales at 
Yakima are limited by the active competition of gas 
service. 


USE OF SMALLER WIRES IN CONDUIT 


DISCUSSED. 


Report of Wiring Committee of N. E. L. A. Brings Out 
Interesting Discussion on This Subject. 


The report of the Wiring Committee of the 
National Electric Light Association and the discussion 
which followed-its presentation at the recent conven- 
tion of this association brought out very clearly the 
commercial and technical viewpoints of the electrical 
codes. As the Wiring Committee represents the 
Commercial Section of the Association its report 
dealt chiefly with this question from the commercial 
point of view. Several of those present, however, 
were inclined to view the subject from the opposite 
angle, and a very interesting discussion followed. The 
report was presented by R. S. Hale of the Edison 
-Electric Illuminating Co. of Boston, Mass., chairman 
of the committee. 

One of the most interesting items in the report 
was that which recommended that wires smaller than 
No. 14 be allowed in many cases where the capacity 
of smaller wires would be ample. It was explained 
that while the codes as a rule do not prohibit the use 
of No. 16 or No. 18 wires in some instances without 
any protection, such as for portables, thev will not 
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allow it to be installed in conduit where the danger, 
from mechanical injury especially, is surely greatly 
reduced. 

This was a topic of special interest in the discus- 
sion, several members being of the opinion that if any 
change was to be made, it should be toward larger 
rather than smaller wire. The tendency of the con- 
sumer to attach various appliances to outlets, regard- 
less of their capacity, and the growing demand for the 
larger current-consuming devices and the excessive 
voltage drop of the smaller wires recommended this. 
In addition it was pointed out that while the majority 
of contractors endeavor to do good work there are 
many who will skimp a job in every possible way and 
these must be guarded against. It was also explained 
that the best wiring that can be had does not increase 
the cost of the building over 214%, whereas as high 
as 15% is often expended to secure the decorative 
effect. In view of this therefore it does not seem 
advisable to reduce the standard of wiring to save 
one-half or one-quarter of a per cent of the cost of 
the building and as a result secure a hazardous or 
inferior installation. 


BOSTON CONTRACTORS DISCUSS RELA- 
TIONSHIP WITH ENGINEERS. 


Fred W. Lord Principal Speaker at Final Meeting of 
Season. 


setter relationship with engineers was the principal 
topic of discussion at the final meeting for this season 
of the Boston district of the Massachusetts State 
Association of Electrical Contractors and Dealers, held 
at the Boston City Club on June 19. At this meeting 
it was decided to accept the report of the Committee 
on Better Relationship with Engineers. The report of 
this committee, which was read by G. B. Quinby, 
chairman, recommended that the Standard Code of 
Practice for Electrical Contractors adopted by the 
National Association of Electrical Contractors and 
Dealers be maintained, and suggested that there be 
two sections added as follows: 

Section 15. That the electrical contract be a sep- 
arate and distinct contract with the architect, engineer — 
or owner, and not a sub-contract under a general con- 


‘tractor. 


Section 16. To insure unit responsibility for the 
entire electrical work that everything pertaining to the 
electrical equipment be included in the electrical con- 
tract, such as motors, compensators, generators, main 
switchboard, and such other apparatus as may be con- 
templated for the complete equipment, not including 
direct-connected motor apparatus. 

During the discussion of this report, Fred W. 
Lord, of the Lord Electric Co., of New York City, 
addressed the meeting and gave an account of some 
very interesting experiences that the electrical con- 
tractor had had in New York in this matter. He 
urged a closer association, not only among consulting 
engineers and contractors, but among contractors 
themselves, and his slogan seemed to be: “Play the 
game open and above board. Have no secrets. Treat 
your competitor as a friend.” The application of the 
principle has proven very successful among the con- 
tractors of New York City. 

At this meeting Mr. Clark of the Clark & Mills 
Electric Co. of Boston, spoke of the progress being 
made in merchandising and urged upon those present 


the necessity of promoting the sales of electrical ap: 
phances. 
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Big Switch—Portable General Utility Farm Motor—Im- 
proved Fare Box—Metallic-Drum Controller for Tractor 


Large-Capacity Power House 


Switch. 


Modern power-house and _ central- 
station construction is running into 
larger capacities on the higher voltages 
every day. This increased load, of 
course, means larger switches, not only 
by reason of the large amount of cur- 
rent to be carried on them, but princi- 


of 4000-Ampere 
Porcelain 
Mounting and Back Connection., 


Double-Throw Switch 
Capacity Arranged for 


pally on account of the very great 
mechanical stress possibilities when the 
buses and switching appliances are 
subjected to short-circuit troubles. 

The switch herewith shown, of 4000- 
ampere capacity, is an interesting ex- 
ample of recent switch construction and 
is probably the largest porcelain- 
mounted, back-connected, double-throw 
switch that has so far been built. The 
forged terminals are shown in place, 
giving some indication of the bus ar- 
rangement on this particular job. 

This switch, manufactured by the 
General Devices & Fittings Co., Chi- 
cago, Ill, was installed in the power 
house of one of the large industrial 
plants in the Central West. 


General Utility Motor with Pow- 
er Stand for Use on Farms. 


There are many uses for power on 
the modern ‘farm. especially now that 
farm labor is often scarce and high- 


priced. Gasoline engines are trouble- 
some, expensive and inefficient in small 
sizes. The electric motor is the ideal 
power source because of its ease of op- 
eration, reliability, compactness and 
convenience. To have a motor con- 
nected to each driven machine would 
prove expensive, however, so there has 
arisen a demand for a portable general 
utility motor. Such a motor has now 
been developed and placed on the mar- 


Portable General Utility Motor with Back 


Gear, Three-Step Pulley, Tripod 
and Brace Rod. 
ket by the Robbins & Myers Co.. 


Springfield, Ohio. 

This new motor is especially suited 
for driving the many small power ma- 
chines about the farm and country 
home. It is portable, so it can be car- 
ried easily from place to place and con- 
nected up to the washing machine, 
churn, cream separator, grindstone, ice- 
cream freezer or any of the other small 
power machines which can be equipped 
with a pulley. 

The outht consists of a %-hp. motor 
with a spiral-type back gear, which re- 
duces the motor speed of 1150 r.p.m. to 
a speed of 285 r.p.m. at the pulley. The 
gears are fully enclosed and packed 
with grease. A three-step pulley is sup- 
plied which consists of groove pulleys 
of 4 in. and 3-5/16 in. diameter for 
0/16-in. round belt and a crown pullev 
of 2%-in. diameter and 2-in. face for 
flat belt. 

The motor is mounted on an iron 
tripod base with rubber caps on the 
feet. A brace rod with a clamp for 
attachment to the driven machine is 
provided to maintain the belt tension. 


The rod is telescopic for adjustment of 
length and the clamp can be turned at 
any angle. Connecting cord and plug 
are supplied with the outfit. The motor 
is furnished for operation on 32-volt 
direct-current private ‘lighting plant cir- 
cults and for 110-volt, 60-cycle alter- 
nating-current circuits. 


Woods Fare Box for Street-Car 
Service. 


The proper collection of street-car 
fares has long proven quite a problem 
to which: much serious thought has 
been given. The consensus of opinion 
favors the fare box into which the 
passengers deposit either cash or 
ticket fares, thus relieving the con- 
ductor of some responsibility and 
also insuring proper return to the 
company’s offices of the fares col- 
lected. Various types of fare boxes 
have been developed to meet the re- 
quirements, one of the latest being the 
invention of C. H. Woods, master 
mechanic of the Decatur Railway & 
Light Co., Decatur, Ill. 

This box, as illustrated herewith, is a 
compact and neat outfit readily attached 
to the railing or bulkhead on the car 
platform. It ocupies only 5 by 5 in. of 


‘platform space and weighs about 20 Ib. 


It has been designed to meet every re- 
quirement and is said to be absolutely 
foolproof and theftproof. After the 
cash or ticket has been put into the re- 
ceptacle opening at the top it is impos- 
sible to get it out by the hand or at- 
tempts to fish it out. The coins and 
tickets fall on a tray in the glass com- 
partment so the conductor may inspect 
them. Movement of a lever drops them 
into the cash box located below. 
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Fare Box of Strong, Double-Locked De. 
sign to Receive Street-Car Cash 
Fares and Tickets, 


June 28, 1919. 


A very distinctive feature of the cash 
box is that it is doubly locked. First 
there is a lock in the case of the fare 
box, the hinged door of which must be 
swung open before the cash box, or till, 
is accessible. As this is pulled out by 
its handle, its sliding top half, which is 
the opening through which all coins and 
tickets are dropped in, is automatically 
pushed shut and locked. It cannot be 
opened until it is unlocked with a sep- 
arate key different from that for open- 
ing the cabinet or case of the fare box. 
The cabinet key 1s used by the man 
authorized to remove the cash boxes 
from the car at the car terminal and 
bring them to the accountant’s office or 
counting room. The boxes cannot be 
opened, however, except by the proper 
official in this room, who alone has the 
key thereto. This double safeguard 
makes the boxes proof against tamper- 
ing or wholesale theft. The cash boxes 
are strongly built of steel. 

Every feature of this fare box has 
been designed to meet the results of 
- long experience with every type of fare 
box as yet produced. It is of simple 
and strong construction, has but one 
moving part and is not put out of order 
short of deliberate violence. Its use 
not only safeguards the receipts, but it 
promotes efficiency on the part of the 
conductor, an important consideration 
where cars are boarded by considerable 
numbers of passengers at one stop. 

These fare boxes are made by the 
Woods Fare Box Co., Decatur, III. 


Rugged Drum-Type Controller 
for Storage-Battery Trucks 
and Tractors 


The operation of industrial tractors, 
trucks and locomotives employing stor- 
age batteries calls for very severe ser- 
vice on every part of the equipment, in- 
cluding the controller. Such tractors 
and trucks are commonly operated by 
unskilled labor, they are forced to haul 
heavy overloads, run up steep inclines, 
operate over rough surfaces and fre- 
quently are in use continuously nearly 
24 hours a hay. The controller must 
not only meet these severe operating 


Fig. 1—Ogden Automatic Metallic-Drum Controller 
with Steel Enclosure and Part of End Casting 
Removed to Show Simplicity of Quick-Movement 


Positive-Stop Mechanism. 
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requirements, but should be designed so 
that the operator cannot use it as a 
brake for reversing the motor while the 
truck is moving, since this imposes a 
very heavy strain upon the battery and 
motor. It also should open the motor 
circuit automatically when the brakes 
are thrown on. Furthermore, it should 
be of compact construction since the 
space on these trucks is very limited. 

As the result of study of these diff- 
cult requirements, a type of controller 
specially designed to meet them has 
been placed on the market by the Auto- 
matic Electrical Devices Co. 120 
Opera place, Cincinnati, Ohio. It 1s 
known as the type NS Ogden automatic 
metallic-drum controller, and was orig- 
inally designed to meet the require- 
ments in Government specifications for 
heavy-duty tractors purchased by the 
War Department. The call for these 
having now ‘ceased, they have been 
placed on the market for general use. 

As shown in Fig. 1, this controller 
is of compact size with a very simple 
quick movement and defnite stop 
mechanism to move from speed to speed 
in a positive manner and to prevent 
stopping at intermediate points. It is 
provided with heavy renewable copper 
contact segments and heavy, large-size, 
adjustable contact fingers to reduce 
arcing and burning to a minimum and 
to permit ready replacement whenever 
necessary without any effect upon the 
drum. 

This drum is of unique design since 
it 1s a metallic drum, which overcomes 
many of the objectionable features 
found in the old type of wooden drums. 
It employs only a small number of 
parts. There are three cylindrical brass 
base castings, mounted on a square 
steel shaft and insulated from each 
other by means of molded insulated 
washers; a square insulating tube 
separates them from the shaft. These 
parts are very rigidly clamped between 
an insulated washer and lock nut to 
form a very substantinl drum base. 
Upon these base castings are mounted 
the six copper contact segments se- 
cured by means of filister-head steel 
machine screws, whose heads are placed 
so that the fingers do not rest upon 
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them in any speed rosit-on. These con- 
tact segments of the same series are 
not only mounted upon but electrically 
connected by the same base casting, 
thus eliminating the need for connecting 
wires between adjacent segments and 
removing a source of weakness and 
trouble in the old wood-drum construc- 
tion. This drum is, therefore, of great 
simplicity and has very large carrying 
Capacity as well as heat-dissipating ca- 
pacity. The cross section of the con- 
tact segments and brass base is ample 
for carrying 500 amperes continuously, 
which is much greater than is ever re- 
quired in this service. On account of 
the liberal dimensions, the voltage drop 
through the controller is practically nil, 
which makes for efficiency in the use of 
the battery current. 

A safety switch of the quick-break 
type is contained within the controller 
housing and mechanically interconnected 
with the motor brake, so that when the 
latter is applied the switch instantly 
opens and disconnects the motor. This 
switch is also mechanically interlocked 
with the main drum so that the switch 
cannot again be reclosed and the truck 
started until the controller handle has 
first been brought to the starting posi- 
tion. This insures that the truck is al- 
ways started on the first speed and as- 
sures long life both to the controller 
and to the switch contacts; it also re- 
lieves the violent strain imposed upon 
motor, battery and driving mechanism 
that takes place when no safety switch 
with this feature is provided. 

Fig. 2 is a view of the controller with 
the steel enclosure or housing removed 
so as to show the safety switch which 
is now shown closed. The rod shown 
running downward connects the operat- 
ing lever of the controller to a pedal 
on the truck and is arranged to move 
the switch lever through about 45° 
when pressure is removed from the 
pedal and the brakes are applied. 

This controller kas several other in- 
teresting features about its construc- 
tion which space does not permit de- 
tailed description of. It has been 


found to be exceptionally well suited 
for the severe work for which 
designated. 


it is 


Fig. 2.—Ogden Automatic Drum Controller for 
Storage Battery Trucks and Tractore—Hous.- 
ing and Part of End Removed to Show AF: 


rangement of Safety Switch, Shown Closed. 
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King-Craymer Co. Organized—National Tube A ppoints Dis- 
tributors—Mutual Electric & Machine Increases Facilities 


King-Craymer Co., 1133 Broadway, 
New York City, the members of 
which have traveled for one of the 
large electrical manufacturing houses 
for many years, have now organized 
as agency representatives located in 
New York, covering all eastern 
states, as far south as Virginia, for 
the following houses: Ajax Electric 
Specialty Co., St. Louis; Multi Elec- 
trical Manufacturing Co., Chicago; 
Ccmmercial Enclosed Fuse Co., Ho- 
boken, N. J., and Danbury Electrical 
Manufacturing Co., Danbury, Conn. 
The company ts open for one or two 
good manufacturers’ lines who desire 
to build up a good volume of busi- 
ness with the eastern jobbers. 


Electric Storage Battery Co., Phila- 
delphia, Pa., has prepared a circular 
letter giving interesting battery facts. 
For instance,’ it shows that many 
salesmen describe the storage battery 
as a reservoir of electrical energy. 
This, although a convenient explana- 
tion, 1s not an accurate one, there- 
fore, the letter proceeds to explain 
the real chemical process which goes 
on in a storage cell. The action in a 
lead cell is described and it is shown 
that the energy is stored in chemical 
form and again  reconverted into 
electricity during discharge. 


The Automatic Electrical Devices 
Co., 120 Opera Place, Cincinnati, 
Ohio, has issued Bulletin 601 on 
automatic Unipanel section battery- 
charging equipment, especially suited 
for industrial trucks, tractors and 
locomotives. The general scheme of 
the design of this equipment is ex- 
plained and the details of its con- 
struction are described, numerous 
illustrations being shown to make 
every point clear. There is also a de- 
scription of the electric Chargometer, 
which is recommended for use with 
this charging equipment for making 
it automatic and safeguarding the 
charge. 


Majestic Electric Development Co., 
658 Howard street, San Francisco, 
Calif, announces that on June 16 a 
jury in the United States District 
Court for the northern district of 
California rendered a verdict in its 
favor in two cases, sustaining the 
validity of its design patent No. 51,- 
043, issued July 17, 1917. One of these 
suits was against the Holabird Elec- 
tric Co., the other one was against 
Hale Brothers, Inc., R. H. Henderson 
and Hotpoint Electric Heating Co. 
Both suits involved the two forms of 
the so-called “Hedlite” heater, here- 
tofore marketed by the Hotpoint 
company. This is an electric Tadia- 
tor or air heater with the element at 
the central point, or focus, of a round 
reflector. The jury found that both 
forms were infringements on the de- 
signed patent referred to. 


Sullivan Machinery Co., Chicago. 
announces the appointment of George 
H. Richey as New England sales 
manager, succeeding the late George 
Elmer Wolcott. Mr. Richey has been 
associated with Mr. Wolcott as sales 
engineer in New England and east- 
ern Canada for several years. The 
Boston offices will remain at 201 
Devonshire street. 


S. W. Farber, 141-151 South Fifth 
street, Brooklyn, N. Y., manufacturer 
of Farberware, has prepared for dis- 
tribution to the trade a handsome 
catalog of 64 pages designated as No. 
19. This book is gotten up in an at- 
tractive manner and is replete with 
illustrations of the complete line of 
Farberware, consisting of nickel, cop- 
per, mahogany, brass and silver nov- 
elties and includes a wide range of 
electric portable lamps, 


Electric Furnace Construction Co., 
Finance building, Philadelphia, re- 
ports the following orders received 
for Greaves-Etchells electric furnaces: 
Lancia Co., Turin, and Bresciana Co., 
Brusche. The company has also suc- 
cessfully started up new furnaces at 
the plants of the Daimler Motor Co., 
Coventry; at the Tyne Electric Steel 
Foundries, Ltd.; and also a furnace 
for Kayser-Ellison & Co., Ltd., Shef- 
field, designed for up to 15 tons cold 
metal or 20 tons hot metal process. 


The Terry Steam Turbine Co., 
Hartford, Conn., has recently ap- 
pointed S. S. Wilson as Chicago dis- 
trict sales manager, with offices at 
1324 McCormick building. Mr. Wil- 
son has been connected for the past 
two years with the Pittsburgh dis- 
trict of Terry Steam Turbine Co., 
associated there with H. Rappeyle, 
the Pittsburgh district manager. Mr. 
Wilson is assisted in the Chicago 
territory by T. G. Hart, formerly 
factory sales manager at Hartford. 


Dolph Manufacturing Corp., 95 
Liberty street, New York City, has 
prepared a useful solvent chart for 
use with Dolph’s insulating varnishes. 
This chart shows on the left margin 
the desired specific gravity and at the 
top of columns the observed specitic 
gravity. The figures given in the re- 
spective squares below indicate the 
number of gallons of benzine (of 58° 
Beaume) which is to be added to ev- 
ery 100 gal. of varnish to reduce the 
latter to the desired specific gravity. 
On the reverse side of the chart are 
given many valuable hints on the use 
of insulating varnishes as well as a 
list of the 17 Dolph’s varnishes and 
the specific gravity of each. This 
company has long been in the busi- 
ness of making insulating varnishes, 
fabrics, compounds and protective 
paints, and finds that benzine is pre- 
ferable to gasoline as a solvent for 
insulating varnishes. 


Liberty Steel Products Co., has ap- 
pointed James M. Brown its Boston 
district sales agent with headquarters 
at 201 Devonshire street. Mr. Brown 
returns to a host of friends in the 
East, having formerly been New 
England sales representative for the 
Lorain Steel Co. and later western 
sales manager for the Habirshaw 
Electric Cable Co. at Chicago, where 
he has been located for several years. 


Harvey Hubbell, Inc., Bridgeport, 
Conn., has issued a new discount 
sheet, superseding the sheet dated 
Feb. 13, 1919. The discounts shown 
are applicable to specitied schedules 
of metal reflectors, R. L. M. stand- 
ard reflectors, shade holders, lamp 
guards, pull switches, toggle snap 
and flush switches, pull socket at- 
tachments, insulating and splicing 
links, candelabra sockets, receptacles 
and candelabra fittings, direct thread- 
ing shade holders, flush plates, plug 
material, combination current taps, 
etc. 


The Central Steel Co., Massillon, 
Ohio, has opened up new oftices in 
Detroit in the Book building, 35-37 
Washington boulevard, rooms 948- 
50. Arthur Schaeffer, former assist- 
ant director of sales at the home 
office, Massillon, Ohio, has been ap- 
pointed district manager of sales, 
with Frank Gibbons as his assistant. 
Mr. Gibbons, who has just joined the 
organization, has been associated with 
the Carbon Steel Co. for five or six 
years. As he spent æ great part 
of this time in the Carbon Co.'s 
Pittsburgh plant, he is thoroughly 
familiar with the practical and pro- 
duction end of the business. For the 
last several months he has been dis- 
trict sales manager of its Detroit 
office, so that he is well qualified to 
ably assist Mr. Schaeffer and repre- 
sent the Central Steel Co.’s interests 
in the Detroit district. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., has prepared for 
general distribution a 16-page two- 
color 8'4x11_ in. booklet entitled 
“The Value of the Accurate Measure- 
ment of Gases and Air—in Gas Plant 
—Coke Oven Plant—Steel Plant— 
Chemical Plant.” The accurate 
measurement of gases and air has al- 
ways presented difficulties because of 
Variations in physical conditions un- 
der which they must be measured, 
Variations. in pressure, temperature, 
gravity, humidity, composition, etc., 
all having their effect on the ac- 
curacy of the results given by many 
kinds of gas and air meters; and in 
view of these conditions the Cutler- 
Hammer company undertook the 
publication of the above booklet to 
acquaint those interested in the ac- 
curate measurement. of gas with di- 
rect results obtainable and the field 
of applicationcdofy the1Thomas meter. 
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National Tube Co., Pittsburgh, has 
made arrangements with the Nation- 
al Metal Molding Co., of Pittsburgh, 
and the American Circular Loom Co., 
of New York, to act as its distribu- 
tors of spellerized mild steel tubing, 
made especially for the manufacture 
of rigid steel conduits. These two 
companies will, as heretofore, finish 
and market this tubing under the fol- 
lowing trade names: National Metal 
Molding Co., Sherarduct, sherardized 
rigid steel conduit and Economy black 
enameled rigid steel conduit: and 
American Circular Loom Co., Xduct 
galvanized rigid steel conduit and 
Electroduct black enameled rigid steel 
conduit. As the above companies 
will probably take the entire output 
of conduit pipe of the National Tube 
Co., the advisability of specifying 
one of the four brands mentioned is 
urged, when placing orders for con- 
duit, as these brands are always 
made of National quality pipe. 


Mutual Electric & Machine Co. has 
purchased the four-story, reinforced 
concrete building at the corner of 
Fourth and Porter streets, Detroit, 
Mich., formerly occupied by the 
Doble Detroit Steam Motors Co., 
and property adjoining. The com- 
pany expects to build additions to 
this plant so that it will have a total 
of approximately 100.000 sq. ft. The 
building is located in the quarter mile 
circle, which is the heart of Detroit, 
and will enable the company to take 
care of its rapidly expanding trade. 
Mutual Electric & Machine Co. is 
the manufacturer of Bull Dog knife 
switches, switchboards and panel- 
boards, and considerable of this 
space will be devoted to the manu- 
facture of electrical parts and details 


by “gold flowed process.” The of- 
ficers of the company are: H. J. L. 
Frank, president; Leon H. Frank, 


secretary, and F. M. Ferguson, treas- 
urer, with sales offices and stocks in 
New York, Chicago and San Fran- 
cisco. 


Leeds & Northrup Co., 4901 Sten- 
ton avenue, Philadelphia, Pa.. has is- 
sued an odd stock list, listing at- 
tractive prices on various types of 
galvanometers, keys, resistance boxes, 
apparatus for measuring low resist- 
ance, Carey-ľl oster bridge, potentiom- 
eter and accessories, inductance 
bridges, etc. The instruments listed 
fall into three classes: first, instru- 
ments taken in exchange for new in- 
struments; second, instruments so 
marred in course of manufacture that 
their appearance prevents their sale 
in regular course; third, instruments 
now in service in the laboratory as 
tools. The first two classes are avail- 
able for immediate delivery; instru- 
ments in the third class cannot be de- 
livered until corresponding equipment 
is available for the company’s labor- 
atory use and the probable date on 
which each such instrument will be 
available is given. The company has 
also issued Bulletin No. 210. illustrat- 
ing and describing the L. & N. 
capacity bridge. This instrument af- 
fords a simple means for comparing 
an unknown capacity value with that 
of a self-contained standard con- 
denser and embodies points of design 
which contribute much to simplicity 
and rapidity of manipulation, at the 
same time attaining very accurate 
measurement. 
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B & K' Manufacturing Co., New 
Britain, Conn., +39-distributing Catalog 
No. 19, listing its complete line of 
bracket and pole line hardware for 
electric lighting, electric railways, 
telephone and telegraph lines, both 
overhead and underground, electric 
and gas portable lamps and hot gal~ 
vanizing. Each product is illustrated, 
accompanying which is a brief and 
comprehensive description. Not only 
can the company furnish such stand- 
ard designs of fixtures as are shown 
in the catalog, but is prepared to 
submit promptly quotations on any 
type of high tension equipment, fur- 
nished either black or hot galvanized, 
to hill the particular requirements of 
its customers. 


Edison Electric Appliance Co., Inc., 
Hotpoint Division, is distributing to 
dealers a large folder devoted to col- 
ored reproductions of advertisements 
being used in the company’s national 
advertising campaign. These por- 
tray in a striking manner the innu- 
merable uses of electric appliances in 
the home and may be used as win- 
dow displays by athxing them to a 
card provided for the purpose. Two 
excellent suggestions for window dis- 
plavs are offered, with complete in- 
structions as to haw these may be 
carried out. The Hotpoint Division 
has also issued a parts list for elec- 
tric appliances, including air heaters 
and radiators, flat irons, grills, heat- 
ing pads, hollow ware, hotel equip- 
ment, ovens, stoves, toasters, vacuum 
cleaners, cord, plug and switch parts, 
etc. 


Northern Equipment Co., Erie, Pa., 
has just published an eight-page bul- 
letin, embodying specifications for the 
Copes system of boiler feed regula- 
tion. It is gotten up in an attractive 
manner, is 84x11 in., a convenient 
size for filing, and is replete with il- 
lustrations. A cover is provided with 
punched holes for adding future bul- 
letins or specifications that will be 
published by the company. The bul- 
letin discusses the following points 
of boiler feed control: Principle of 
operation; heat storage; reduction of 
furnace temperature fluctuations and 
sudden load change; service per- 
formance; constant characteristic; 
thermostat; control valve; standard 
dimensions and drilling; and the 
Copes steam pump governor. The 
last page 1s devoted to a review of 
the company, the history of boiler 
feed regulation and the service ren- 
dered by the manufacturer. 


Chalmers Pump & Manufacturing 
Co., Lima, Ohio, a reorganization of 
the Chalmers Manufacturing Co., has 
purchased the entire pumping ma- 
chinery business of the Canton- 
Hughes Pump Co., Wooster, Ohio. 
The officers of the company are C. S. 
Brown, president; Frank D. Shumate, 
vice-president and sales manager, 
and Fred Biszantz, secretary and 
treasurer. Messrs. Brown and Bisz- 
antz, as executives of the Chalmers 
Manufacturing Co., have been active 
and successful founders and machin- 
ery builders. Mr. Shumate, of Chi- 
cago, who has become associated with 
the new organization, has had an ex- 
tensive experience in the engineer- 
ing and sales feld of pumping ma- 
chinery, gained through his associa- 
tion with the Worthington Pump & 
Machinery Co. for the past 13 years 
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throughout the Middle West, South- 
west, Mexico and Canada. The Can- 
ton-Hughes company has been well 
known as a manufacturer of single 
and duplex steam and power pumps, 
air compressors, jet and surface con- 
densers for medium vacuum work, 


“and many special pumps for special 


purposes. lhe manufacture of the 
line will be actively continued by the 
Chalmers company, which maintains 
general offices and works at Lima, 
Ohio, and agents in all of the prin- 
cipal cities. 

Doehler Die-Castings Employes As- 
sociation, patterned along the lines of 
the plans for industrial democracy 
adopted by the Standard Oil Co., the 
General Electric Co. and other com- 
panies, has been organized by the 
Doehler Die-Casting Co., Brooklyn, 
N. Y. At the first meeting of the 
emploves special benefits for the em- 
ployes in case of sickness or accident 
were formulated, which may be sum- 
marized as follows: (1) $12 per week 
in case of sickness upon payment of 
50c per month, $6 per week in case 
of sickness upon payment of 25c per 
month; (2) life insurance policy of 
not less than $500 which automatic- 
ally increases $100 a year up to $2000 
regardless of physical examination: 
(3) free medical attention at home, 
and (4) medical attention at a special 
low rate for the beneficiary’s family. 
These benetits do not interfere in any 
manner with the benefits provided by 
the New York Workmen's Compen- 


sation Law nor any other insurance ' 


carried by a ‘nember. The employes 
of the company beginning June 1 will 
publish a house organ to be known 
as “Doehler Topics” whose mission 
it will be to preserve the feeling of 
cordiality and brotherhood that has 
prevailed among employes of the 
company. 

Pass & Seymour, Syracuse, N. Y., 
has issued Catalog No. 25, which cov- 
ers 140 pages. This 1919 catalog is 
the most complete presentation of 
the company’s standard electric wir- 
ing devices yet presented. A unique 
feature is the series of charts cover- 
ing about 20 pages and giving combi- 
nations of interchangeable parts of 
Fluto, Flutolier, porcelain, mogul 
caps and bases. Each chart, whether 
covering One or two pages, has on the 
left margin illustrations and designa- 
tions of different types of caps, and 
at the head of vertical volumns simi- 
lar cuts and details of different bod- 
ies. By looking down the vertical 
column and along the horizontal row 
it is possible to get any desired com- 
bination of cap and body. A simple 
system has also been used for the 
catalog designation for these inter- 
changeable devices. About 80 pages 
are devoted to detailed illustrations, 
descriptions and listing of the great 
variety of sockets, receptacles, ros- 
ettes, pull switches, shade holders, 
Shurlok locking device and other ac- 
cessories, outlet box accessories, sign 
recentacles, weatherproof sockets and 
receptacles, ready wired porcelain 
and composition sockets, conduit 
clamps. transformer cutouts, etc. 
About 32 pages are devoted to in- 
dexes which permit readily locating 
any devices by its catalog number. 
alphabetical index or alphabetical 
part number. Three pages are pro- 
vided in the back of the catalog for 
memoranda. 
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EASTERN STATES. 


Fair Haven, Vt. — Arrangements 
have been completed by the Tair 
Brothers Creamery Co. for the in- 
stallation of new ice-making equip- 
ment for the manufacture of ice for 
the use throughout its entire plant. 
Electric power for operation will be 
furnished by the Western Vermont 
Power & Light Co. 


Springfield, Vt.—Work has been 
completed by the Colonial Power & 
Light Co. on the installation of a 
new generating unit at its plant, di- 
rect connected to the water wheels, 
to facilitate operations. 


Barre, Mass.—Town Council has 
recently completed the installation ot 
a new electric fre alarm signal sys- 
tem. 


Lowell, Mass.— Massachusetts Cot- 
ton Mill Co., Canal street, has 
awarded a contract for the construc- 
tion of a new one-story power plant 
at its works on East Merrimack 
street, about 29x90 feet. The Cum- 
inings Construction Co., Ware, is the 
contractor, 


Worcester, Mass.— Contract has been 

awarded to the Delta Electric Co., 5 
Barton place, for electrical work in 
connection with the construction of 
a new three-story dormitory build- 
ing at the Connecticut College for 
Women, New London. Conn., esti- 
mated to cost about $100,000. 


Norwich, Conn. — Ironsides Paper 
Co. has completed arrangements for 
alterations and improvements in the 
boiler equipment at its plant, to facili- 
tate operations. 


Waterbury, Conn.—American Brass 
Co. will erect a new one-story brick 
power plant, to cost about $50,000. 


Auburn, N. Y.—Simpson Brothers, 
Clark street, have had plans prepared 
for the construction of a new one- 
story concrete battery charging sta- 
tion, about 20x30 feet, to be located 
at 32 Clark street, estimated to cost 
about $5000. 


Brooklyn, N. Y.—In compliance 
with the order recently handed down 
by the Public Service Commission, the 
Brooklyn Rapid Transit Co. has 
placed orders for the purchase of 250 
new steel cars to be used on four of 
its subsidiary surface lines. It is un- 
derstood that the J. G. Brill Co., Phil- 
adelphia, has been awarded the con- 
tract for the cars, which will be of 
two types, the side door ‘“hobble- 
skirt” and trailers. In order to carry 
out its agreement with the Commis- 
sion for the improvement of its sur- 
face car system, the company has ap- 
plied for permission to issue notes for 
$1,120,000, to provide for the cost of 
tle new cars. 


Buffalo, N. Y.— Robertson-Cata- 
ract Electric Co., West Mohawk 


street, has had plans prepared for the 
construction of a new six-story brick 
and  reinforced-concrete ‘building, 
about 45x115 ft. at 128-30 South Elm- 
wood avenue. The structure is esti- 
mated to cost about $100,000. 


Buffalo, N. Y.—Rice & Adams, 
manufacturers of dairy machinery 
and supplies, have broken ground for 
an extensive addition at their plant 
on Chandler street and the New York 
Central Railroad Belt Line. 


Lockport, N. Y¥Y.—Lockport Light, 
Heat & Power Co. has recently filed 
application with the Public Service 
Commission for permission to in- 
crease its schedule of rates for elec- 
tric power service. 


New York, N. Y.—New York Edi- 
son Co., Irving place and 15th street, 
has been awarded a contract for sup- 
plying electric power to the building 
on Fifth avenue, which for more than 
twenty ycars was occupied by Sher- 
ry’s Restaurant, and will now be con- 
verted into a banking establishment. 
Approximately 6000 lights and 800 hp. 
will be required. 


New York, N. Y.—MacNutt, Watts 
& Tankard, Inc., a Delaware corpora- 
tion engaging in a general electrical 
engineering and contracting capacity, 
has filed notice of authorization to 
operate in New York. H. W. Watts, 
9 Great Jones street, has been ap- 
pointed to act as local representa- 
tive. 


New York, N. Y.—A charter has 
just been granted by the secretary of 
state to the Upper Hudson Utilities 
Corp., which proposes to manufac- 
ture and supply gas and electricity 
for light, heat, power purposes 
throughout the counties of Warren, 
Washington and Saratoga. The cap- 
ital stock is $889,500. The corpora- 
tion’s directors are residents of New 
York and Brooklyn. 


Niagara Falls, N. Y.— Niagara Falls 
Power Co., Canal Basin, has awarded 
a contract for the construction of a 
new three-story extension to its ad- 
ministration building, about 40xl4u 
ft., estimated to cost $125,000. The 
Reade-Coddington Co., Portage 
Road, Niagara Falls, is the contrac- 
tor. 


Norwich, N. Y.— Norwich Wire 
Works has awarded a contract for 
the construction of the proposed one- 
story factory addition to its plant, 
about 66x96 ft. Estimated cost about 
$25,000. Everett B. Wells, Norwich, 
is the building contractor. 


Rochester, N. Y¥Y.—The Board of 
Contract and Supply has completed 
arrangements for the installation of 
a new electric street lighting system 
in Oxford street. Hiram L. Davis 
is secretary. 


Rockaway, N. Y.—Bureau of Yards 
and Docks, Navy Department, has 
completed plans for the installation 
of the proposed electric lighting and 
power distributing system at the 
local naval station. The work is es- 
timated to cost $60,000. C. W. Parks 
is chief of the Bureau. 


Saratoga Springs, N. Y.—Adiron- 
dack Electric Power Co. will finance 
the project for new lighting system. 


Cape May, N. J.— Bureau of Yards 
and Docks, Navy Department, has had 
plans prepared for the installation of 
a new Hood lighting system at the lo- 
cal naval station, estimated to cost 
about $8250. C. W. Parks is chief of 
the Bureau. 


Clifton, N. J.—Town Council is un- 
derstood to be considering plans for 
extensions in the municipal electric 
Street lighting system. 


Dover, N. J.—Contract has been 
awarded to the New Jersey Power & 
Light Co. by Roxbury Township 
Council, for a quantity of new street 
lamps, for municipal service. The 
Township comprises Kenvil, Succa- 
sunna, and Ledgewood. 


Hoboken, N. J.—General Electric 
Co., Schenectady, N. Y., has recently 
completed negotiations for the ac- 
quirement of the entire common 
stock of the Cooper-Hewitt Electric 
Co., 730 Grand street, manufacturer 
of electric lamps, etc. 


Lyndhurst, N. J.—Board of Public 
Utilities Commissioners has handed 
down an order to the Public Service 
Electric Co. to furnish power for the 


operation of the machine plant of the 
T. C. Wagen Co. 


Newark, N. J.—Weston Electrical 
Instrument Co., Frelinghuysen and 
Watson avenues, has had plans pre- 
pared for improvements and better- 
ments in its plant to facilitate oper- 
ations. 


Pompton Lakes, N. J.—Work has 
been completed by the Borough Coun- 
cit on the construction of the pro- 
posed municipal hydroelectric power 
plant, and it 1s understood that op- 
erations will be inaugurated at an 
early date. 


West Orange, N. J.—Town Council 
is planning for the installation of new 
arc lighting units of 1200 cp., and a 
number of new 32 cp. incandescent 
lamps for its electric street lighting 
system. Geo. W. Foster is town 
clerk. 


Damascus, Pa.—The city has under 
consideration the erection of an elec- 
tric light plant. 


Easton, Pa.—Pennsylvania Utilities 
Co. has filed notice with the Secretary 
of State of the issuance of bonds for 
$471,000 and $110,000 to provide for 
general business expanston. 
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Johnstown, Pa.— Citizens Light, 
Heat & Power Co. has recently is- 
sued bonds for $74,000, to provide 
for general business expansion. 


Lebanon, Pa.—Plans for the erec- 
tion of an electric light plant are be- 
ing considered by the city. 


Lemoyne, Pa.—The city is arrang- 
ing a contract with the United Elec- 
tric Co. whereby the latter will fur- 
nish electric energy for the opera- 
tion of the municipal electric street 
lighting system. 


Philadelphia, Pa.— Penn. Public 
Service Co. has recently filed with 
the Public Service Commission no- 
tice of the issuance of bonds tor $201,- 
000, to provide for general business 
expansion. 


Philadelphia, Pa.— Electrical ap- 
pliance concerns in the local district 
report extensive sales of electrical 
appliances during the past week, with 
electric fans and storage batteries in 
the lead. There has also been a par- 
ticularly strong call for electric irons. 


Philadelphia, Pa. — Niles-Bement- 
Pond Co. has had plans prepared for 
the construction of a new one-story 
brick boiler plant at its works.at Mif- 
flin and Meadow streets, about 44x 
60 feet, to provide for increasea 
capacity. 


Philadelphia, Pa.—The Orthopedic 
Hospital, 17th and Sansom streets, 
has awarded a contract to Horace H. 
Burrell, Philadelphia, for the con- 
struction of a new one-story, brick 
power plant at the institution, for in- 
creased operations. 


Reading, Pa.— Work has recently 
been inaugurated by the Metropolitan 
Edison Co. on the installation of a 
new second circuit between Reading 
and Lebanon, to be equipped with 
insulators to allow for the carrying 
of 66,000 volts. 


Titusville, Pa.— Notice has been 
filed with the Public Service Com- 
mission by the Titusville Power & 
Light Co. of a new schedule in its 
rates for service. 


Richmond, Va. — Coleman-Miller 
Electric Co., 516 West Grace street, 
has been organized by James A. Mil- 
ler and others to manufacture elec- 
trical appliances. 


Fayetteville, N. C.—Cumberland 
Railway & Power Co. is understood 
to have completed arrangements for 
the installation of new electrical 
equipment in its local substation, for 
the purpose of furnishing electric en- 
ergy between Fayetteville and Camp 
Bragg. 


Miami, Fla.—Dade county commis- 
Sioners granted a 30-year franchise 
to Miami Beach Electric Co. to op- 
erate a street car line over causeway 
tracks, the company shall have con- 
structed and ready for operation a 
line extending from eastern terminus 
ot the causeway to Miami avenue, 
and within a year it shall have com- 
pleted and have ready for operation 
a belt line at the beach. 


Pensacola, Fla.—The Navy depart- 
ment has awarded a contract to the 
G. E. Engineering Co., Light and 
Varnick streets, New York, for the 
installation of the proposed conduit 
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DATES AHEAD. 


National Association of Electrical 
Contractors and Dealers. Annual con- 
vention, Milwaukee, Wis., July 15, 16 
and 17. General manager, William H. 


Morton, 110 West 40th street, New 
York City. 

Ohio Electric Light Association. 
Annual meeting, Cedar Point, Ohio, 
July 15-18. Headquarters, Breakers 
Hotel. Secretary, D. L. Gaskill, 
Greenville, Ohio. 

Michigan Section, N. E. L. A. An- 


nual convention, Ottawa Beach, Mich., 
Aug. 19-21. Headquarters, Hotel Ot- 
tawa. Secretary -treasurer, Herbert 
Silvester, Monroe, Mich. 


Southeastern Section, N. B. L. A. 
Annual convention, Asheville, N. C., 
Sept. 17-19. Secretary-treasurer, T. W. 
Peters, Columbus, Ga. 

International Association of Munici- 
pal Electricians. Annual convention, 
Chicago, Sept. 23-26. Secretary, Clar- 
ence R. George, Houston, Tex. 

Association of Iron and Steel Elec- 
trical Engineers. Annual convention, 
St. Louis, Mo., September, 1919. Sec- 
retary, John F. Kelly, Empire buila- 
ing, Pittsburgh, Pa. l 

Washington State Association of 
‘Slectrical Contractors and Dealers. 
Annual convention, Seattle, Sept. 11. 
Secretary, Forrest E. Smith, 205 Bos- 
ton block, Seattle. 


New England Section, N. E. L. A. 
Annual convention, New London, 
Conn., Sept. 22-24. Headquarters, 
Hotel Griswold. Secretary, Miss O. A. 
Bursiel, Boston, Mass. 


National Association of Electrical 
Inspectors. Annual meeting, Spring- 
field, Mass., Oct. 13 and 14. Secretary, 
WwW. L. Smith, Concord, Mass. 

KNluminating Engineering Society. 
Annual convention, Chicago, IN., Oct. 
20-23. General secretary, Clarence L. 


Law, 29 West 39th street, New York 
City. . 


system at the local Government site. 
The work is estimated to cost $93,468. 


Winter Garden, Fla.—In connection 
with plans under consideration by the 
city of extensive municipal improve- 
ments, including extensions in the 
electric light and water systems, and 
the construction of a new sewage 
system, it is understood that bonds 
for $70,000 will be issued to cover the 
cost of the proposed work. 


NORTH CENTRAL STATES 


Bucyrus, Ohio.—The council has 
discussed preliminary plans for the 
installation of an ornamental street 
light system for the down town dis- 
tricts’ addition. Mayor W. M. Ott. 


Canton, Ohio.—Canton Feed & 
Milling Co. will erect a $200,000 flour 
mill. Special machinery will be in- 
stalled throughout and all will be 
electrically operated. 


Hamilton, Ohio.—The citizens’ elec- 
tric light committee recommends the 
erection of a modern municipal light 
plant. 


Port Clinton, Ohio.—FElectrical ma- 
chinery is being installed in the mills 
of the Port Clinton Lumber & Coal 
Co. Current is to be supplied by the 
Port Clinton Electric Light & Power 
Co. 


Brazil, Ind—Wabash Valley Elec- 
tric Co. will supply Clay City with a 
24-hour light and power service by 
connecting this place with Jasonville 
and Hymera with high-tension wires. 


Hartford City, Ind.— Montpelier 
Mfg. Co. is planning an enlargement 
of its plant, the company expecting to 
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build a pump factory, an assembling 
room and tank factory. The com- 
pany has recently taken an order for 
30,000 transmission gear cases placed 
by the Warner Gear Co., Muncie, 
nd. 


Indianapolis, Ind—Work on the 
$2,000,000 sewage disposal plant for 
Indianapolis will be started Aug. 1. 
Bids will be opened July 11. The 
cost of the first division will be about 
$300,000. The plans are for building 
the entire plant and system in five 
divisions, the first two divisions to be 
completed this year. The grit cham- 
bers will be constructed first of three 
compartments, each with a sluice 
gate. The station will have six elec- 
trically driven turbine pumps with a 
daily capacity of more than 100,000,- 
000 gal. of sewage. The pumping 
station will be 105x45 ft. and the pri- 
mary treatment and administration 
building will be 155x65 ft. Work on 
the second section of the buildings 
will be begun about Sept. 15. 


Logansport, Ind.—The council has 
been petitioned to install a new sys- 
tem of electric light. Address Mayor 
Barner. 


Petersburg, Ind.— Electric power 
will be used to operate the new tip- 
ple which the Gladstone Coal Co. is 
erecting at its mine near Petersburg. 


South Bend, Ind.—Contractors are 
remodeling the salesrooms of the 
Electric Service Co. The company 
will install a complete laundry so 
that practical work can be shown to 
the prospective buyers of electrical 
laundry equipment. . 


Chicago, Ill—Belden Manufactur- 
ing Co., 2301 South Western avenue, 
manufacturer of electrical wires and 
cables, is having plans prepared for 
the erection of an addition to its 
plants to cost approximately $150,- 
000. The structure to be known as 
Building No. 8, will be four stories, 
brick and concrete, 90x160 ft. 


Columbia, Ill.— Election to vote 
$16,000 bonds to extend and improve 
the municipally owned light plant, 
carried. f 


Hennepin, Ill. — Putnam County 
Electric Co. has asked permission of 
the lllinois Public Utilities Commis- 
sion to construct and maintain an 
electric light plant and distributing 
system in the villages of Florid, Mt. 
Palatine and Cedar Point, Ill, and 
extend its transmission on line which 
is now four miles south of Hennepin 
five miles further south. 


Mt. Auburn, Ill.—Wurl Electric 
Light Co., Mount Auburn, Christian 
county, was granted a license to in- 
corporate an electric light plant. 
The capital stock is $5,000. The in- 
corporators are Ernest M. Wurl and 
others. 


Rock Island, Ill.—City Commission 
has authorized Mayor Schriver and 
Commissioner Rudgren to sign a five- 
year street lighting contract with the 
Peoples’ Power Co. The company 
will rent the city arc lamps for $55 
a year against the old price of $60 a 
year. This reduction was granted as 
a compromise on the city’s plan to 
change a number of arc lamps for 
additional Mazda lights. The city 
has 210 arc lights, 470 100-cp. mazda 
lamps and but one or two of the 200 
cp. Mazda lamps. The city will pay 
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$55 a year tor the arc lamps, $40 a 
year for the 200 cp. Mazda lamps and 
$21 a year for the 100 cp. lamps. 
The saving to the city under the new 


contract 1s $1050 a year. This sum 
will be expended for additional 
Mazda lamps. 

Springfleld, Ill.—The council is 


considering ways and means to se- 
cure ornamental lighting for the 
business district of the city. Address 
Commissioner W. J. Spaulding. 


Springfield, Il]l—Heinecke & Co. 
will erect $15,000 brick addition to its 
factory building. 


Urbana, Ill.—City plans expendi- 
ture of $100,000 for ornamental light- 
ing system for entire southwest por- 
tion of city, adjacent to the campus 
of the: University of Illinois. This 
improvement was planned for 1917 
but was postponed on account of 
war conditions. Address J. E. Smith, 
mayor of Urbana, care civil engineer- 
ing department, University of Illi- 
nois. 


Pontiac, Mich.—The city has voted 
$126,000 bonds to extend the water- 
works system. H. H. Barnett, city 
engineer. 


Greenbay, Wis.—A special commit- 
tee has been appointed to secure a 
new system of lighting for city. Ad- 
dress Cecil Baum of the committee. 


Marshfield, Wis.—The council is 
planning ways and means to secure 
additional electric power. Address 
Mayor Kalsched. 


Milwaukee, Wis.— Pawling & Har- 
nischfeger Co., manufacturer of elec- 
tric cranes, hoists, etc., has pur- 
chased 714 acres adjacent to its main 
works at 38th and National avenues 
for a consideration of $50,000. It 
will be utilized for future extensions 
as warranted by the volume of busi- 
ness. It is reported that the com- 
pany purposes to erect its own steel 
foundry, but no official information 
is available concerning this project. 


Racine, Wis.— Webster Electric Co. 
is taking bids for a $25,000 addition, 
two stories, 40x100 ft. Walter 
Brown, general manager. 


Hinckley, Minn.—$30.000 light and 
water bonds have been authorized. 
A. J. Hunt, city clerk. 


Minneapolis, Minn.—Sales Depart- 
ment of the Minneapolis General 
Electric Co. during the week ended 
June 14 secured 381 new electric light 
and power customers with 227 kw. 
of lighting and 112 hp. in motors. 
New business connected to the com- 
pany's lines shows a gain of 196 cus- 
tomers with 190 kw. of lighting and 
440 hp. in motors, which includes 
connection of 107 hp. for the Minne- 
sota Loan & Trust Co.. 90 hp. for 
Minneapolis Brick & Supply Co., 80 
hp. for the Gould Grain Co., and Su 
hp.. for the Occident mill. Electric 
energy output was 30% greater than 
for the corresponding period a year 
ago. 


Albia, Iowa.—Southern Iowa Utili- 
tics Co. will rebuild and remodel its 
power house. 


Davenport, Iowa.—Property own- 
ers on Perry street, between Second 
and Third streets, will install a boule- 
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vard system of lights in the near fu- 


ture. The sum of $2500 will be ex- 
pended. 
Dubuque, Iowa. — Dubuque city 


council is considering holding special 
election for the purpose of voting on 
a municipal electric plant. 


Storm Lake, Iowa.—Believing that 
the rates charged for electric energy 
by the Iowa Light, Heat & Powe: 
Co., are unreasonably high, steps 
have been taken by the citizens of 
Storm Lake to call an election to 
vote on the issuance of $100,000 
worth of bonds for the erection of a 
municipal plant here. 


Carthage, Mo.—The city is consid- 
ering plans for the installation of a 
new cluster lamp type electric light- 
ing system on various streets. 


Memphis, Mo.—Election to vote 
$2000 in bonds to improve the city 
light plant, failed to carry. 


St. Joseph, Mo. — Improvements 
and additions to the plant of the St. 
Joseph Street Railway, Light, Heat 
& Power Co. during the year 1919 
will amount to $1,250,000, according 
to George W. Saathoff, construction 
engineer in charge of making the ad- 
ditions and improvements on the 
street car company's power-house. 
The plans include the installation of 
three additional 10.006 kw. genera- 
tors with their boilers and accesso- 
ries, the installation of one 10.000- 
kw. turbogenerator with condensers, 
pumps, switchboard, boiler, stacks 
and other necessary equipment. 
Heavy expenditures are planned for 
next year as well. 


St. Louis, Mo.—National Barium & 
Chemical Co. has recently completed 
negotiations for the purchase of prop- 
erty to be used as a site for the con- 
struction of a new plant, including 
power house, administration building, 
etc. 


Springfield, Mo.—Plans are under 
consideration by the Springfield Gas 
& Electric Co. for the construction 
of a large new power plant, to in- 
crease the present capacity. It is 
said that the project will involve over 


$500,000. 


Altamount, Kans.—Election to vote 
$25,000 bonds for electrical improve- 
ments, was defeated. Archer & Stev- 
ens, Kansas City engineers. 


Americus, Kans—The people of 
Americus have been considering the 
extension of an electric line from 
Emporia. Morris Gunsworth of the 
Emporia Electric Light Co. has been 
pushing the project which will prob- 
ably be started in the near future. 


Arcadia, Kans.—The new light 
plant was totally destroyed by a 
storm recently. 


Eldorado, Kans.—An extension of 
the clectric system of the Kansas 
Gas & Electric Co., that will repre- 
sent an initial investment of about 
$75,000, to carry current to the new 
oil fields in the Northwestern part ot 
the county and southern Marion 
county, will be started soon. The 
extension will go north from Towan- 
da. 

Elkhart, Kans.—F lection will be 
held July 2 to vote $60,000 in bonds 
for improvements and extensions to 
the water and electric light plants. 
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Great Bend, Kans.—A white way is 
being -planned. Petitions are being 
circulated to have it installed at once. 


Kansas City, Kans.—Election to 
vote $500,000 in bonds for the exten- 
sion of the light and power plant at 
Quindaro, to meet the increasing 
needs of the city. The cheap rates 
charged had brought so many new 
consumers that it was found neces- 
sary to either increase the rates or 
make huge extensions. A new sub- 
station is also to be erected. 


Larned, Kans.—Pawnee Power & 
Water Co. has been making plans for 
a substation for its transmission line. 
The station will probably be in the 
city at the electric light plant. 


Manhattan, Kans.—The power plant 
of the Rocky Ford Milling & Power 
Co., near Manhattan, was struck by 
lightning and totally destroyed. 


St. Johns, Kans.—E lection to vote 
$40,000 in bonds for the erection of a 
power plant for the city water and 
light systems, carried. Work will 
start immediately. 


_ Washington, Kans.—-A municipal 
light plant is contemplated. 


Woodstock, Kans.— The proposi- 
tion of buying the electric light plant 
is being considered by the city. 


Beresford, S. D.—The proposition 
to issue $5000 municipal light bonds 
will be submitted to vote July 1. Ad- 
dress village clerk. 


SOUTH CENTRAL STATES. 


Frankfort, Ky.—Work of organiza- 
tion of the Frankfort & Shelbyville 
Electric Railway Co. is progressing 
favorably. Campaigns are in prog- 
ress in Louisville, Frankfort and 
Shelbyville for the sale of stock. Ad- 
dress F. W. Henkel, secretary and 
treasurer. 


Louisville, Ky.— Commercial de- 
partment of the Louisville Gas & 
Electric Co. during the week ended 
June 14 secured 64 new electric light 
and power customers with 26 kw. of 
lighting and 53 hp. in motors, and 
took contracts for wiring 24 already 
built houses. New business con- 
nected to the company’s lines shows 
a gain of 40 customers with 200 kw. 
of lighting and 30 hp. in motors. 
Output of electric energy was 11.4% 
greater than for the corresponding 
week a year ago. 

Coldwater, Miss.—Issuance of $10,- 
000 of municipal bonds for installing 
street lighting system has been voted. 
S. D. Wooten, mayor. 


McGee, Miss.—Correspondence is 
invited in reference to furnishing and 
installing following machinery in 
creamery for Mississippi State Tuber- 
culosis Sanitarium near Magee, Miss.; 
20 hp. vertical boiler, 15 hp. vertical 
engine with counter shaft drive pul- 
leys and belting: 7 kw. direct-cur- 
rent 110-volt generator with switch- 
board: and a pump head for a 125-ft. 
well, four-inch casing. Address Ben 
Price, Arch Jefferson Co.. Bank 
building, Birmingham, Ala. Mr. 
Price will furnish detailed specifica- 
tions on application. 

Vicksburg, Miss.—A radio station 
will be established in Vicksburg. 
Address Chief of Park Commission- 
ers. 
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Courtland, Ala.—Farmers & Mer- 
chants Ginning Co., with a capital 
stock of $30,000 will engage in oper- 
ating a cotton gin, buying and sell- 
ing cotton, and in addition the opera- 
tion of an electric lighting company. 


Eufaula, Ala.—At meeting of the 
City Council a contract was made with 
the Foy-Shemwell Power Co., where- 
by they will take over the Eufaula 
electric light and gas plant, rebuilding 
the gas plant, which has not fur- 
nished gas for two years or more. 


Union Springs, Ala.— Arrangements 
have been completed by the City 
Council for the issuance of bonds for 
$10,000, to provide for improvements 
and extensions in the municipal elec- 
tric plant. 


Springdale, Ark. — Contract has 
been awarded to Frank Wilcox, St. 
Louis, Mo., by the city, for the con- 
struction of a new electric light plant 
to be used for municipal service. 


Texarkana, Ark. — Southwestern 
Gas & Electric Co. contemplates the 
erection of a new group of shop build- 
ings to cost about $60,000, to include 
machine and forge shops, woodwork- 
ing and carpenter shops and other 
structures. 


Beggs, Okla. Beggs Power & Ice 
Co. is considering the erection of a 
new electric light plant, estimated to 
cost about $100,000. 


Drumright, Okla—Oklahoma Gas 
& Electric Co. will supply 75 hp. in 
motors for the Rowland Gasoline Co. 


Frederick, Okla—Election to vote 
$140,000 bonds for the extension of 
sewer system, for installation of 
white way on certain streets, and ex- 
tension of light and power service to 
part of city previously deprived, car- 
ried. Work on the projects will be- 
gin immediately. 

Garber, Okla.— The city has ar- 
ranged for the preparation of plans 
for the construction of a new electric 
light plant and the installation of a 
waterworks system. 


Sapulpa, Okla.—New business con- 


nected by the Sapulpa Electric Co. 


during the past week includes 50 hp. 
in motors for the Gypsy Oil Co. 
City of Sapulpa will install 10 addi- 
tional arc lamps during July, current 
being furnished by the Sapulpa com- 
pany. 

Abilene, Tex.—The dam which this 
city is to construct on Elm Creek, 16 
miles from here, will create a water 
storage reservoir from which the 
municipal supply will be obtained and 
the surplus used to irrigate a large 
acreage of valley land. It is also 
planned to install a hydroelectric 
plant. The cost of the project will 
be about $500,000. 


Dallas, Tex.— Texas Power & Light 
Co. of Dallas has purchased the elec- 
tric light plant at Breckenridge. It 
will install new equipment and con- 
nect the plant with its extensive pow- 
er transmission system. 


Ennis, Tex.—The installation of a 
municipal light plant is being con- 
templated. 


Fort Worth, Tex.—The proposition 
of constructing a municipal electric 
light and power plant here is under 
consideration. 
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Fort Worth, Tex.—It is announced 
by Harry E. Robinson of Fort 
Worth, president of the executive 
board of the Fort Worth & Mineral 
Wells Interurban Railway Co., that 
the survey for the proposed line is 
about one-half tinished. The road 
will be about 65 miles long, running 
between Forth Worth and Mineral 
Wells. 


Sherman, Tex.—A petition has been 
started asking a vote of the city on 
the question of building and op- 
erating a municipal light and power 
plant. An investigation has begun 
on the practicability and expense of 
such a plant. 


Temple, Tex.—The preliminary or- 
ganization of the Temple-Waco In- 
terurban Railway Co. has been ef- 
fected at Temple and arrangements 
made for the immediate survey of the 
route of the proposed line, which will 


be about 30 miles long. The execu- 


tive committee consists ot O. A. 
Ryfle of Houston, J. F. Wright and 
J. L. Davidson of Waco. 


WESTERN STATES. 


Drummond, Idaho.—The town is 
planning to build its.own electric dis- 
tributing system and to purchase 
power at wholesale from one of the 
larger companies. More than $8000 
has already been subscribed toward 
the building of the system. 


Missoula, Mont. — Improvements 
which will take six months to com- 
plete and which will cost $80,000 have 
been started at the Bonner dam ot 
the Missoula Light & Water Co. 


Astoria, Ore—Plans are under 
consideration by the Astoria Marine 
Works, for the immediate construc- 
tion of a new marine railroad esti- 
mated to cost about $500,000. All 
equipment throughout will be elec- 
trically operated. The Emergency 
Shipping Board has recently author- 
ized the proposed construction. 


Klamath Falls, Ore.—Big Lakes 
Box Co. has closed its plant for re- 
pairs and improvements. An addi- 
tion will be erected and electrically 
driven machinery installed. A saw- 
dust and shavings burner system to 
cost $10,000 will also be installed. 


Salem, Ore. — Considerable new 
electrical equipment will be required 
by the Valley Packing Co. in connec- 
tion with the construction of its 
proposed large packing plant, to be 
located just north of the city. 


Oroville, Wash.—The building of 
a dam in the Similkaneen gorge, 31% 
miles west of here and the installa- 
tion of an electric plant capable of 
producing 5000 hp. by the Okanogan 
Valley Power Co., is a project that 


will involve the expenditure of $150,-. 


000 during the coming year. Prelim- 
inary work on the dam is under way 
and Mr. Enloe, president of the com- 
pany, announces that pouring of the 
concrete will start Aug. 1. 


Port Angeles, Wash.—Contract has 
been awarded by the Puget Sound 
Bridge & Dredging Co. for the re- 
building of the entire electrical ma- 
chinery at its plant, recently de- 
stroyed by fire. Thompson & Cas- 
tleton, 316 First avenue, South Seat- 
tle, are the contractors. 
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Seattle, Wash.—The City Council 
which recently voted bonds amount- 
ing to $790,000 to finance the pro- 
posed fmprovements of street car 
lines, has ordered a transfer of $500,- 
000 from other departments to the 
municipal railway fund for present 


use in making extensions. The 
bonds referred to have not been 
sold, and the funds to be derived 


therefrom may not be available until 
Sept. 6 


Seattle, Wash.—American Can Co. 
plans to enlarge its plant, increasing 
its annnal capacity from 100,000,000 
to 125,000,000 cans. A new structure 
will be erected and new equipment 
installed. 


Seattle, Wash.—Ames Shipbuilding 
& Drydock Co. has commenced work 
on the construction of the first two 
pontoons of an 18,000-ton drydock at 
the shipyard. Six pontoons will be 
built, each having a lifting capacity of 
3000 tons. Electrically driven pumps 
will be installed. 


Seattle, Wash. — Expenditure of 
$195,000 for constructing of a new 
pipe line from the masonry dam at 
Camp 2 on the Cedar river to the 
city power station at Cedar Falls 
has been authorized by the city coun- 
cil. 

Seattle, Wash.—Western Coke & 
Collieries Co. has engaged Herbert 
C. Moss of the Standard Electric Co., 
as consulting engineer in connection 
with developing large areas near 
Snoqualmie. The company contem- 
plates the installation of an electric 
locomotive and haulage system, an 
aero tramway, compressor fans and 
other coal mine equipment. 


Vancouver, Wash.—The Commer- 
cil Club is planning ways and means 
to install ornamental lights on Main 
and Washington streets. 


Altadena, Cal.— Rubio Canyon Land 
and Water Association contemplates 
the installation of a pumping plant 
on Sacramento street and a pipe 
line to the reservoir. This work will 
cost about $10,000. 


Bakersfield, Cal.— Southern Cali- 
fornia Edison Co. has recently com- 
pleted negotiations for the purchase 
of property comprising 30,000 acres, 
with flumes, sawmills, and plants at 
Shaver Lake, owned by the Flume & 
Irrigation Co. for a consideration of 
about $2,000,000. It is understood 
that the site will be used for the de- 
velopment of a new hydroelectric 
project, estimated to cost $8,000,000. 


Fresno, Cal.—Pacific Telephone & 
Telegraph Co. is arranging plans for 
extensions in its cable system in the 
north and eastern sections of Fresno. 
The proposed improvements are esti- 
mated to cost about $60,000. 


Hollister, Cal.— Plans are under 
consideration by the city trustee for 
the installation of a new modern 
electrolier street lighting system for 
the city. A. M. McCray is city en- 
gineer. 


Los Angeles, Cal.— At a recent 
meeting of the City Council, plans 
were approved for the purchase of 
the entire local distributing system of 
the Southern California Edison Co. 
for a considerationssatd-to be in the 
neighborhood ~of <$11,000,000. The 
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State Railroad Commission has given 
the necessary authorization to the 
project, and final negotiations will be 
CHARLES M. CoHN, vice-president 
entered into at an early date. 


Holtville, Cal—Holton Power Co. 
has under consideration the installa- 
tion of electric generating equipment 
in the dismantled power house at 
Holtville. The cost is about $75,000, 
and it is estimated that 1000 hp. can 
be developed. E. A. Judy, district 
manager. 


Los Angeles, Cal.—Southern Cali- 
fornia Edison will install in Big Creek 
Plant No. 2, situated in Fresno coun- 
ty. 240 miles from Los Angeles, an 
additional 2200 hp. generator which 
will necessitate the construction of 
an additional pipe line requiring 100 
tons of steel. Later on a similar 
unit will be required at No. 1 power 
house under substantially the same 
conditions. 


Porterville, Cal.—The City Council 
has under advisement plans for the 
establishment of a municipal elec- 
tric light plant. 


Mare Island, Cal.— Bureau of Yards 
and Docks, Navy Department, is 
planning to practically double the 
present capacity of the power plant 
at the Mare Island navy yard, in- 
cliding other extensive improvement 
work. 


San Juan, Cal.—Rapid progress is 
being made by the Sierra & San 
Francisco Power Co. on the construc- 
tion of a new electric substation 
fronting on the California Central 
Railroad, to be used for the furnish- 
ing of electric power to the Coast 
Counties Gas & Electric Co. 


Santa Cruz, Cal.—Coast Counties 
Gas & Electric Co. has been granted 
permission by the Board of Supervi- 
sors, Hollister, for the erection and 
operation of new electric transmis- 
sion lines on the county roads and 
public highways. 


Vallejo, Cal—The Navy Depart- 
ment is planning for the immediate 
construction of a new power plant at 
the naval coaling station at California 


Bay, the work being estimated to cost 
$20,000. 


Yuma, Cal.—The State Railroad 
Commission has recently granted 
permission to Sanguinette & Ewing, 
operating the Yuma Ice Co., to en- 
gage in the distribution of electric 
power in the outlying districts ot 
Yuma. Service will be furnished by 
the Southern Sierras Power Co., Den- 
ver, Colo. 


FOREIGN TRADE 


Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and Do- 
mestic Commerce, Washington, D. C.. or 
its branch and local co-operative offices. 
Request for cach opportunity should be on 
a separate sheet and the file number 
given.) 


Electrical Machinery (29,684).— 
Electrical machinery and supplies are 
required by an industrial corporation 
in Italy. Correspondence may be in 
English. References. 
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Electrical Implements (29,717).— 
The representation of manufacturers 
of synthetic dyes, dyeing and finish- 
ing machinery, mercerizing machines, 
all kinds of electrical implements, and 
motor cars is desired by a commer- 
cial agent in Belgium. Correspond- 
ence may be in English. 


Motors, Lighting Plants, Etc. (29,- 
723).—One 40-hp. Pelton wheel, 400 
linear ft. of 8-inch piping, one dyna- 
mo to transmit 40 hp. by cable, 100 
lin. ft. of electric cable for same, one 
40-hp. motor to drive machinery, 2 
tons of 26 B. W. G. corrugated roof- 
ing iron; electric lighting plants and 
storage batteries; agricultural and 
other tools, etc., are required by a 
man in India. References. 


Electrical Goods (29,711). — The. 
purchasing agent of a firm having 
large department stores in several 
different countries is in the United 
States and wishes to purchase imme- 
diate delivery wearing apparel, elec- 
trical goods, bakery machinery, etc. 
Payment, cash, or terms suitable to 
seller. References. 


Electric Lighting, Heating and 
Cooking Appliances (29,724). — An 
electrical engineer in New Zealand 
wishes to secure prices and discounts 
on electric lighting, heating and 
cooking appliances, also oil engines 
and generators for isolated lighting 
plants. Reference. 


Electrical Materials (29,682).—A 
firm in Brazil desires to purchase 
electrical materials of all kinds, such 
as wire cables, insulators, sockets, 
globes, plugs, fuses, switches and in- 
terrupters. A list and description of 
the supplies required was forwarded 
and may be examined at the Bureau 
or its district offices. (Refer to file 
No. 117.955.) Correspondence should 
be in Portuguese. References. 


Electrical Industry Supplies, Fix- 
tures, Cable-Making Machinery (29,- 
627).—The purchase by a company 
in India of electrical industry sup- 
plies, gas and electric fixtures, steel 
boilers, various metals, engines, elec- 
trical cable-making machinery, flour- 
mill machinery. motion-picture ma- 
chinery, porcelain insulators, and 
porcelain articles used in electrical 
industries is desired. Terms, cash 
against documents. Reference. 


PROPOSALS 


Electric Pump—The city of Baton 
Rouge, La., will receive bids until 
July 1 for a direct-connected motor- 
driven vacuum pump, 100 hp. induc- 
tion motor and other equipment. 
W. E. Atkinson is city engineer. 


Boiler and Stoker Equipment.— 
Bids will be received by E. S. El- 
wood, secretary State Hospital Com- 
mission, Capitol building, until 3 p. 
m., July 1, for the installation of boil- 
er and stoker equipment, coal and 
ash handling apparatus, etc., in the 
State Hospital at Central Islip, N. Y. 


Electric Glue Pots and Locomo- 
tives.—Bids will be received by the 
Bureau of Supplies and Accounts, 
Navy Department, Washington, D. 
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C., for three new electric rack drive 
locomotives, ‘to be delivered at the 
South Charleston (W. Va.) navy yard 
(Schedule 4098); a miscellaneous 
quantity of eletcric glue pots, 120- 
volt direct current, delivery at the 
South Brooklyn (N. Y.) navy yard 
and a miscellaneous number of port- 
able electric glue pots, 2-quart capac- 
ity, 120-volts, direct current, to be de- 
livered at Mare Island, Cal. (Schedule 
4140). 


Electrical Work.—Bids will be 
opened in the office of the Supervis- 
ing Architect, Treasury Depart- 
ment, Washington, D. C., at 3 p. m. 
July 10 tor furnishing and delivery 
at the site the materials required for 
the construction of the United 
States Post Office building at Vin- 
ton, Iowa, including materials for 
concrete, stone, granite, brick, lumber. 
painting, electrical work, etc. Bills 
of quantities and specifications may be 
ohtained from the custodian of the 
site at Vinton, lowa, or at the above 
otħce, in the discretion of the Super- 
vising Architect. James A. Wet- 
more, Acting Supervising Architect. 


Lighting Fixtures.—Sealed propo- 
sals will be opened in the office of the 
Supervising Architect, Treasury De- 
partment, Washington, D. C., at 3 p. 
m. July 1 for furnishing and installing 
lighting fixtures in the South Build- 
ing, Hygienic Laboratory, U. S&S. 
Public Health Service, Washington, 
D. C., in accordance with drawing and 
specifications, copies of which may be 
had at the above office. Proposals 
are desired only from those qualitied 
to produce work of the highest grade, 
both artistically and mechanically, 
and the right is reserved to refuse to 
send the drawings and specitications 
to or to receive proposals from any- 
one who, in the opinion of the Super- 
vising Architect, is not so qualihed. 
James A. Wetmore, Acting Super- 
vising Architect. 


INCORPORATIONS 


Mineral Wells, Tex.—Central Pow- 
er & Light Co., has been incorporated 
by Ira J. Kerr, Roy R. Poe & M. B. 
Milburn; capital $250,000. 


Brooklyn, N. Y.—E. T. Schenck 
Corp. Capital, $5000. To manufac- 
ture storage batteries, etc. Incorpo- 
rators: S. W. Smith, E. T. Schenck, 
and E. A. Pollack, 60 Wall street. 


Rochester, N. Y.—General Street 
Signal Corp. Capital, $75,000. To 
manufacture automatic signals, etc. 
lucorporators: P. H. Yawman, G. 
(;. Ford. and E. J. Dwyer, of Roches- 
ter, N. Y. 


New York, N. Y.—Canton Pneu- 
matic Compress, Inc. incorporated 
with a capital of $250,000 to engage 
in a general electrical engineering 
capacity. Incorporators: George G. 
Steigler, W. F. O’Keefe, and J. H. 
Dowdell, Wilmington, Del. 


Lenoir, N. C.—Buffalo Power Co. 
Capital, $125,000.. To operate a locab 
light and\power plant. T. H. Bray- 
hill îs- the principal incorporator. 
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C. S. Coler Manager of Educational Dept. Westinghouse 
Company—E. B. Katte President N. Y. Electrical Society 


ARTHUR KiNG Woop, formerly 
president of the Franklin Trust Co., 
has been elected vice-president and 
treasurer of Westinghouse, Church, 
Kerr & Co., New York. 


Maj. W. E HARKNESS, O.R. C: 
formerly electrical engineer ‘of the 
Western Electric Co. and Hall Switch 
& Signal Co., has affiliated himself with 
the engineering staff of the American 
Manganized Steel Co., Chicago. He 
will be in charge of the work of stand- 
ardizing production methods at the 
company’s various plants throughout 
the West. 


PauL A. WESTBURG, president 
of the Westburg Engineering Co., Chi- 
cago, which is also the western repre- 
sentative of the Weston Electrical In- 
strument Co. and the Ward Leonard 
Electric Co., has been elected secretary 
of the Rotary Club of Chicago. Mr. 
Westburg has for many years been 
active in electrical circles in Chicago 
and has been very helpful in building up 
the Electric Club of Chicago of which 
he 1s at present the chairman of the 
House Committee. 


CH RLES M. Coun, vice-president 
of the Consolidated Gas, Electric Light 
& Power Co., Baltimore, was recently 
elected president of the Industrial Corp. 
of Baltimore City. He succeeds John 
R. Bland, who is now chairman of the 
corporation’s board of directors. The 
Industrial Corp. is the outgrowth of the 
Aldred Industrial Survey of Baltimore 
and has already greatly aided in the 
organization and establishment of in- 
dustries in Baltimore. It has an aggre- 
gate capitalization of more than $5,000,- 
000 and employs more than 4000 work- 
ers. In addition to his affiliation with 
the above companies, Mr. Cohn is di- 
rector and secretary of the Industrial 
Building Co., director of the Fidelity 
Trust Co., director of the Arundel Sand 
& Gravel Co. and director of the Hess 
Steel Corp. 


Davip A. BELDEN, Haverhill, 
Mass., is now associated with the Harry 
M. Hone Engineering Co., Boston, 
. in the capacity of vice-president. 
Belden was born in Aurora, Ill., 
about 50 years ago and received his 
education at Racine College, Wis. From 
1892 to 1900 he served as general man- 
ager of the Georgia Railway & Electric 
Co.. Atlanta, Ga., continuing in this 
position until his election as vice-presi- 
dent and general manager of the Birm- 
ingham Railway, Light & Power Co., 
Birmingham, Ala. He was subsequently 
called to New England as president of 
the group of railway, light and power 
companies controlled by the New 
Hampshire Electric Railways. Mr. 
Belden will continue as executive head 
and president of the companies with 
which he is now associated, but he will 
be less active in matters of operating 
detail, this work being delegated to local 
officials in Haverhill and Portsmouth. 


C. C. STOUFFER, for a number of 
years chief electrician of the Cham- 
bersburg, Greencastle & Waynesboro 
Street Railway Co. and superintendent 
of the Waynesboro Electric Co., 
Waynesboro, Pa., has resigned. Mr. 
Stouffer will be succeeded by Wilbur 
Krise. 

C. S. COOLER, director of trade 
training at the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, 
Pa.. has been appointed manaager of 
the educational department of the com- 
pany. Mr. Coler was graduated from 
Cornell University in 1911 with the 
degree of Electrical Engineer, after 
which he entered the graduate student 
course of the Westinghouse company 
at East Pittsburgh. In the early fall 
of the same year he was appointed di- 
rector of mechanical drawing in the 
Casino Technical Night School, an in- 
stitution supported by the Westinghouse 


C. S. Coler. 


company to promote the education of 
“the young men and women working for 
the company, who wish to better pre- 
pare themselves for their work by eve- 
ning study. After spending three years 
in the capacity of instructor, Mr. Coler 
was appointed manager of the entire 
evening school, and director of trades 
training of the company, retaining this 
position until his recent appointment 
as manager of the educational depart- 
ment and president of the Casino Tech- 
nical Night School. This appointment 
was made possible by the resignation of 
C. R. Dooley, who has accepted a posi- 
tion with the Standard Oil Co. to pro- 
mote educational work in that organi- 
zation. Mr. Coler has taken a very 
active part in the promotion of educa- 
tional work in Pittsburgh, being presi- 
dent of the local chapter of the Na- 
tional Association of Corporation 
Schools, a member of the Society of 
Engineering Education, and chairman 
of the technical sections of the West- 
inghouse Club. 


Cutler School 


THoMAS B. INGLIS has been ap- 
pointed assistant manager of the secur- 
ities department of Oklahoma Gas & 
Electric Co., Oklahoma City, Okla. 


W. L. BURROUGHS, formerly as- 
sistant district engineer of the Electric 
Storage Battery Co. at the Chicago 
office, is now in charge of the indus- 
trial truck department of the company 
at the Chicago branch. Mr. Burroughs 
entered the national service in August, 
1917, and in October of the samé year 
he sailed for France, acting there under 
the commission of first lieutenant in 
the air service as pilot, pursuing this 
service for 16 months. He returned to 
the States on March 1 of this year and 
rejoined the Electric Storage Battery 
Co. in his present capacity. 


E. B. KATTE, president-elect of the 
New York Electrical Society, has for 
many years been chief engineer of 
electric traction of the New York Cen- 
tral Railroad. He is well known for 
the work he has done in connection 
with the electrification of the various 
lines of the New York Central in New 
York City and vicinity. This undertak- 
ing included the construction of two 
20,000-kw. central power stations, nine 
substations, batteries and electric loco- 
motives, car equipment and the third- 
rail and transmission systems required. 
Mr. Katte was born in St. Louis on 
Oct. 16, 1871, and in 1881 entered the 
in New York. Eight 
years later he went to Sibley College, 
Cornell University, and was graduated 
from that institution in 1893 with the 
degree of mechanical engineer. After 
his graduation Mr. Katte traveled 
through Switzerland and Germany to 
make a study of electro-hydraulic 
plants, and upon returning to this coun- 
try he took up work at Cornell in the 
design of vertical marine type engines 
and mechanical and electrical testing. 
He completed this course in 1894, re- 
ceiving the post-graduate degree of 
Master of Mechanical Engineering. He 
was for a short time associated with 
Henry R. Worthington, later becoming 
assistant engineer in charge of the di- 
rection of the superstructure of the 
Park avenue viaduct of the New York 
Central Railroad in New York City. 
In 1898 he was appointed mechanical 
engineer in the engineering department 
of the company. His duties in this po- 
sition embraced the design and instal- 
lation of mechanical and electrical ap- 
pliances for coaling stations, electric 
light and power plants for small pas- 
senger and freight stations, yards, of- 
fices, shops, transfer tables, cranes, etc. 
In November, 1906, he was promoted 
to the position of chief engineer of 
electric traction, which position he has 
since held. He is a fellow member of 
the American Institute of Electrical 
Engineers and is also a member of va- 
rious engineering and railroad organi- 
zations. 
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Financial News 
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Reorganization Plan of Yolo Water 
& Power Co. 


The Corporation Trust Co. of America, 
Delaware representative of the new coL- 
cern, announces the incorporation of che 
Yolo Water & Power Corp. under the 
laws of Delaware recently, this being the 
new holding company which will take 
over the control of the Yolo Water & 
Power Cc., under the plan of reorganiza- 
tion. This plan provides for issuance of 
$2,550,006 of an authorized $3,000,000 ot 
6% preferred stock of $100 par value. 
20,000 shares authorized and issued of 
common stock of no par value; and $360.- 
000, authorized and issued, 7% five-year 
collateral notes. The holding company 
will sell the notes for cash to settle the 
obligations of Yolo Water & Power Co. 
and to provide working capital. The 
$2,550,000 preferred stock will be offered 
to Holders of $2,392,000 Yolo Water & 
Power Co. bonds at the rate of $1.000 
preferred for every $1600 Yolo bonds, and 
$158,000 in exchange for $575,000 Yolo 
Water & Power Co. 7% cumulative pre- 
ferred stock. 

There are at present outstanding $10,- 
000,000 bonds, held by J. White & Co., 
which will be surrendered to the amount 
of $7,312,000 to the holding company and 
of which $2,392,000 will be exchanged for 
preferred stock of the holding company. 
Of the balance, $196,000 is held for col- 
jateral for loans to be delivered to the 
holding company when loans are paid 
and $100,000 in the hands of the trustees 
for sinking fund (surrendered and re- 
stored). 

The articles of incorporation forbid the 
issue of prior security in excess of $360,- 
000 without consent of over 60% of pre- 
ferred stock. No dividends will be dc- 
clared on preferred until a fund of $150,- 
000 has been accumulated out of earn- 
ings. 

The company is the one which has in 
hand the Indian Valley enterprise, which 
it has been determined can be best ac- 
complished by the creation of the new 
corporation, the securities of which 
would be purchased by the farmers and 
bankers of Yolo County, Cal. The pro- 
posed contract of the Yolo Water & 
Power Co. to divert and distribute the 
Indian Valley waters, contemplates the 
payment of the interest of its onds, op- 
erating expenses, maintenance and a 50- 
year sinking fund of not more than 2% 
per annum on whatever amount of bonds 
may be needed to complete this enter- 
prise. The 20,000 shares of common stock 
of the holding company will be used in 
connection with the above financing and 
for adjustment purposes. The reasons 
given for the creation of a holding com- 
pany is to conserve the present relations 
existing between the company and its 
customers in Yolo county and avoid an 
expensive recelvership. 

The total preferred stock isaue_ of 
Yolo Water & Power Co. is $1,000,000, of 
which 8125.000 is owned by the company 
and will he cancelled or delivered to the 
holding company. Eventually the hold- 
ing company, as the owner of all or sub- 
stantial majority of the bonds of Yolo 
Water & Power Co.. will probably fore- 
close the deed of trust securing the pres- 
ent bond issue. The power of voting the 
preferred stock of the holding company 
will be vested for five years in the fol- 
lowing three trustees: A. Scott-Elliott, 
Liverpool: Rafael R. Govin, New York, 
and Arthur €C. Huston, Woodland. The 
depositaries for the bonds are the Oak. 
jand Bank of Savines, Oakland. Cal, and 
Ylovds Bank, Liverpool, Eng. 

Nothing in the reorganization plan con- 
templates an abandonment of the de- 
velopment of power. The company can 
operate an irrigation concern until such 
time as a change in the power situation 
will permit use of the waters of Clear 
Lake and possibly those of Indian Valley 
for power as well ag irrigation. 

The independent corporation will ac- 
quire and complete the Little Indian Val- 
ley project and the Yolo Water & Pow- 
er Co.. will then contract to purchase the 
entire water supply. Estimated net earn- 
ings of Yolo Water & Power Co. from 
this source will thus be increased by 
$10,000 making a total of $199,000 or 


more. It is proposed that after retire- 
ment of bonds of the Little Indian Val- 
ley project, the properties shall pass to 
Yolo Water & Power Co. or its suc- 
cessor. 


——_—_—— 


Minnesota Public Utility Act. 
The legislature of Minnesota recently 
passed an act whereby cities of the third 
and fourth classes in the State of Minne- 
sota, whether existing under a special or 
general law, or under a home rule char- 
ter, are empowered through the city 
council of like governing body, by or- 
dinance, to prescribe from time to time 
the rates which any public service cor- 
poration supplying: gas or electric current 
for lighting or power purposes within 

that city may charge for such service. 


Financial Need of Utilities. 


Public utilities officials of Ilinois met 
in Springtield recently to discuss the 
financial situation which they must meet 
during the next few years. Ina prelim- 
inary announcement they assert that the 
Illinois companies will require the in- 
vestment of $450,000,000 additional cap- 
ital during the next five years if the 
properties are to be maintained at a 
point where they can give adequate serv- 
ice at reasonable rates. 

Statistics presented by managers of the 
companies indicate that one-third of all 
the citizens of the state are directly or 
indirectly interested in the public utilities 
in a financial way and that 16% of all the 
people of the state are in the employ of 
the properties concerned. 


Marconi International Marine Com- 
munication Co., Ltd. 


The report issued in London, England, 
on June 11 showed substantial expan- 
sion of the business of this company dur- 


ing the year ended December. 1918. The 
gross revenue at $2,816,027 was an ad- 


vance of $462,738, the increase, as in the 
previous year, being mainly derived from 
rentals of additional ships fitted. The 
restrictions on private messages from 
ships at sea were only removed on May 1 
of this vear. The net profit for the year 
was $931,709. A dividend of 15% for the 
year was declared on 600.000 shares of 
$5 each and 5%% interest was paid on 
$557,000 first mortgage debentures. The 
talance carried forward subject to ex- 
cess profit duty for 1916, 1917 and 1918 
is $708,800. 

The total number of public telegraph 
stations owned and worked by the com- 


pany on the high seas increased from 
2965 to 2549 during the year. The or- 


ganization of the company together with 
that of its associated companies, with a 
total of over 4000 mercantile vessels 
fitted with Marconi telegraph stations, 
has continued to render inestimable serv- 
ice. The Amalgamated Wireless (Aus- 
tralasia), Limited. in which the company 
is interested, has paid 5% dividend. In 
May, 1919, the canital of the company was 
increased to $7.500.000 and 600,000 new 
shares were offered to the shareholders 
at par. “ 


Milwaukee Company Files Report. 


Ag recuired by the railroad commis- 
sion in its order of April 4. 1919, the Mil- 
waukee Light. Heat & Traction Co has 
filed reports showing capital expenditure 
work orders completed during April. The 
company also submitted reports to the 
commission showing its income acconnt 
for the Milwaukee city and suburban rail- 
wav. 

In respect to its earnings the company’s 
letter to the commission says in part: 

“We also enclose herewith utility ta- 
come accounts for the Milwaukee city 
and suburban and the two svstems com- 
hined, showing results for the month of 
April, 1919. four months ended April 30 
1919. and for the 12 months ended April 
20, 1919. These statements have been ar- 
ranged to compare with the utilitv income 
account as shown hv the commission in 
the April 4, 1919, order. 

“A condensed statement of the ea- 
sential information appearing in) these 


AISA FTES Ht ATE ea 


tables for the four months and twelve 
months periods respectively ending April 
30, 1919, is given immediately below: 


CITY AND SUBURBAN RAILWAY. 


12 months 4 months 
ended ended 
Apr. 30, 1919. Apr. 30, 1919. 
Operating rev- 
enueg ........ $ 6,060,071.99 $ 2,156,725.67 
Operating ex- 
penses ....... 5,557,973.23 1,959 ,962.02 
Net operating 
revenues .... 502,998.76 196,763.65 
Total utility 
capital ....... 17.237.614.00 17,313,041.00 
Per cent return 
earned ....... 2.91% 1.14% 


“We also submit utility income ac- 
counts for the Milwaukee city and su- 
burban railway utilities for the month of 
April, 1919, and for the four months 
ended April 30, 1919, showing a compari- 
son between the actual revenues, e6x- 
penses and net revenue available for re- 
turn and the corresponding figures de- 
rived from the commission’s estimatcd 
revenues, expenses and net operating 
revenue for a six months’ period, as 
shown in the April 4, 1919, order. 

“These tables show that while the com- 
mission's estimates of revenues are close- 
Iv apnroximated by the actual revenues 
earned, operating expenses are consider- 
ably in excess of the allowances contained 
in the commission’s estimate, with the 
result that net revenues available for re- 
turn are less than half the amounts esti- 
mated hv the commission as being avail- 
able. The net results disclosed by theze 
tables, together with the resulting wav 
and structures and maintenance of equin- 
ment expenses per car mile, compared 
with the commission's allowances per cir 
mile, are summarized below: 


APRIL, 1919. 


Railroad Results 

commission of op- 

estimate. eration. 

Net operating revenue....$107,973 $ 47,192 
Per cent return on utility 


capital asec Geis sees 0.62 0 27 
Way and structures 

maintenance, cents per 

Cat mile w.68s is cee ees 2.44 4.29 
E’-ninment maintenance 

cents per car mile..... 1.73 2.26 


FOUR MONTHS, ENDED APRIL, 1919. 


Net operating’ revenue.. .$431,890 $196,763 
Per cent veturn on utility 


capital 14640000 tnag ees 2.49 1.14 
Way and structures 

maintenance, cents per 

car mile ......oesssesae 1.73 1.86 
Equipment maintenance 


cents per car mile .... 2.44 4.00 

The letter sent to the railroad commis- 
sion is signed by S. B. Way. vice presi- 
dent and general manager of the com- 
pany. 


Dividends. 


American Power & Light Co. has de- 
clared a dividend of 144% on preferred 
stock, payable July 1 to stock of record 
June 23. 


The board of directors of the Northern 
Ohio Traction & Light Co. has declared 
a quarterly dividend of 1%% on preferred 
stock, payable July 1 to stockholders of 
record June 10. 


Washington Water Power Co. has de- 
clared a quarterly dividend of 1%, pay- 
able July 1 to stock of record June 13. 


Duluth Edison Electr'e Co. has de- 
clared a quarterly dividend of 1% om 
preferred stock, payable July 1 to stock 
of record June 20. 


Ottawa Licht, Heat & Power Co., T.td., 
bas declared a quarterly dividend of 1a., 
payable July 1 to stock of record June 29. 

Kansas Gas & Electrice Co. has de- 
eared a quarterly dividend of 134° on 
preferred stock. payable July 1 to stock 
of record June _ 21. 


June 28, 1919. ELECTRICAL REVIEW 1111 


For the 
Readjustment Period—What? 


XLII. 


Week before last we had the pleasure of a visit here from Mr. R. H. Ballard, President-elect of the 
National Electric Light Association, who was on his way home to Los Angeles from the convention 
recently held at Atlantic City. In the ELECTRICAL REVIEW dated June 14 there appears an inter- 
view with Mr. Ballard, the salient features of which are as follows: 


CULL REVIVAL of all Association activitics and 

conducting them on a scale greater than ever. 

Expansion of the Association throngh development 
ef geographic sections so as to make the organization 
truly national and representative of the central-station 
industry in all the 48 states of the Union. 

Representation of the Association at cach geco- 
graphic or state convention. 

Stimulating the work of the company sections 
upon whose membership depends so much of central- 
station success. 

Changing the administrative organisation so that 
cach of the four vice-presidents of the Association has 
general supervision over certain departments of its 
work, 

Carrying out the slogan, “Everybody works,” both 
in the Association and throughout the industry. 

Carrying out plans to make employes take personal 
interest in the utility. 

Co-operation with other branches of the electrical 
industry—manufacturers, jobbers, contractors, dealers 
—so as to secure much greater development of the 
entire industry, possibly along the lines of the Califor- 
ma Co-operative Campaign. 

Fostering of true conservation of natural rce- 
sources through development of water pozeers. 

Interconnection of power systems to meet the cnor- 
mous power demands of the future, due to general 
electrification of ratlroads and industrics. 

Demonstrating the idea “Service first.” 

Letting the public know what high-grade service 
means so that its appreciation will be spontancous. 

Showing the need for fair return on capital so that 
there may be secured the additional new capital fre- 7 
quently necded for development work. 


The above program, if faithfully and energeti:ally followed out during the coming year, will be of 
tremendous benefit not only to the electrical industries—every phase of them—but also to the country 
as a whole. I know of no single way in which electrical men of all classes can do more to contribute 
to the progressive development of their business than by lending Mr. Ballard and his associates every 
possible measure of co-operation. For the present period of readjustment, and for many years to come, 


this work will be a factor of vital importance. 
C. A. TUPPER, President, 


° International Trade Press, Inc., Chicago. 


ED 


—— 
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The board of directors of the Colorado 
Power_Co. has declared a quarterly div- 
idend of %%, payable July 15 to took. of 
record June “30. 


Westinghouse Air Brake Co. has de- 
clared a quarterly dividend of $1.75 per 
share, payable July 31 to stock of record 
July 3. 


El Paso Electric Co. has declared a 
semi-annual dividend of $3 per share, 
payable July 14 to stockholders of record 
July 2. 


Eastern Texas Electric Co. has de- 
clared a semi-annual dividend of $2.50 per 
share, also a semi-annual dividend of $3 
per share on preferred stock, payable 
July 1 to stock of record June 20. 


A quarterly dividend of 1%% has been 
declared by the Philadelphia Co., pay- 
able July 31 to stock of record July 1. 


The Duquesne Light Co. has declared a 
quarterly dividend of 1%% on preferred 
stock, payable Aug. 1 to stockholders of 
record July 1. 


Western United Gas & Electric Gains 
in Profits. 

An increase in both gross and net earn- 
ings is shown by the report of the West- 
ern United Gas & Electric Co., made pub- 
ic recently: 

The operating figures follow: 


Fiscal year ending 


Jan. 31, 
1919. 1918. 
Gross earnings ....... $1,985,442 $1,846,590 
Oper. exp. and taxes.. 1,220,212 1,144,809 
Net income ......... $ 765,229 $ 702,080 
Bond interest ......... 326,283 314,066 
Surplus over interest 
On. DONE ««ar000005 $ 438,945 $ 387,414 
Earnings. 
AMERICAN TELEPHONE & TELE- 
GRAPH. 
For April— 1919. 1918 


Gross oper. revenue. .$3,596,458 $2,903,417 
Net oper. revenue ... 1,940,139 1,626,570 
Cperating income.... 1,739,189 1,362,069 


COLUMBIA GAS & ELECTRIC. 


The company and its subsidiary prop- 
erties report for April is as follows: 


Gross GUTRITICG: s66c6wcns sass n aes $998,633 
INGO Aiter TAKES rena neve cea EEEE 3 E Wy Ci 
EIE HOE ocd EE N PNE a TAE 686,193 
Surplus after charges ......... ... 284,444 


WESTERN STATES GAS & ELECTRIC. 
Earnings of the Western States Gas & 
Electric Company (Delaware) for the 
month of May, 1919, and for the 12 
months ended May 31, 1919, together 
with comparison with 
previous periods, are reported as follows: 


Month of May— 1919. 1918. 
Gross earnings ...... $ 151,201 $ 130,669 
Net earnings <.és.<> 63,603 56,236 

Year ended May 31— 

Gross earnings ...... 1,731,003 1,494,523 
Nöt COPninke \s00 ic din 689,521 655,625 


CONSUMERS POWER CO. 
The Consumers Power Co. reports earn- 
ings as follows: 


April— 1919. 1918. 
Gross earnings ...... $ 612,775 $ 501,724 
Net earnings ........ 300,650 275,358 
Balance after interest 173,917 160,907 

Twelve months— > 
Cross earnings ...... 7,241,233 5,936,605 
Net earnings -sasine 2969. 141 2,456.450 
Balance after dividends 926,171 806,189 


NORTHERN STATES POWER CO. 

Earnings of Northern States Power Co. 
and subsidiaries for the month of May, 
1919, and the 12 months ended May 31, 


1919, compared with the corresponding 
previous periods are reported as follow»: 
Month of May— 1919. 1918. 
Gross earnings ...... $ 720.016 $ 592.524 
Net earnings ........ 310,896 259,271 

Year ended May 31— 

Gross earnings ...... 9,111,918 7,570,772 
Net earnings 3,947,789 3,245,330 
WESTERN UNION TELEGRAPH. 
For April— 1919. 1918. 
Gross oper. revenue. .$8,462,553 $7,471.673 
Net oper. revenue ... 2,639,545 1,537,876 
Operating income 2, 289,77) 1,245,456 
Net oper. revenue ... 5,677,682 6,632,070 
Operating income .. 1,180,027 5.354.475 


corresponding’ 


ELECTRICAL REVIEW 


NEW JERSEY POWER & LIGHT. 
Statement of operating income, March, 
1919, and March, 1918: 
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KANSAS CITY RAILWAYS. 


For the year ended June 30, 1918: Gross, 
$8,160,160; operating expenses, taxes, etc., 


š 1919. 1918. 7,041,522; net, $1,118,638; total income, 
pend oe acponsas Pa E a iaa $21,129.59  $1'148,234: fixed charges, $1,587,258; deficit 
ER POSA ET 18,115.86 14,510.75 £OT Year, $439,019. 
Cperating income ...$10,642.27 $ 6,618.84 aaa s ee RAILWAY 
WEST PENN. RAILWAYS. For April— 1F19. 1915. 
(Including subsidiaries. ) Gross earnings ...... $2,007,033 $1,721,352 
For the year ended Dec. 31— Net earnings ........ 747,600 599,144 
1918. 192 2; BSIBNGG. der EA 210,036 104,871 
CUI: sce Waka ace aban eX goin $9,352,904 $7,525,849 Twelve months— 
Le) ee ee ee 3,097,472 2,867,430 Gross earnings ...... 23,386,932 20,311,495 
Total income ........ 3,462,768 3,031,615 Net @arningS: ..<i<.e. 7,956,370 6,985,190 
Balance after charges BSISNCG: 6. ox iane 1,702,514 1,480,460 
and dividends ..... 1.347.822 1.135.857 Balance after dividend 625,344 403,250 
CITIES SERVICE CO. 
12 mos. ending 12 mos ending Month of Month of 
$ . May 31, 1919. May 31, 1918. May, 1919. May, 1918. 
Grose: MATHINES: od daie ees $21,774,547.47  $20,487,577.35  $1,785,852.76  $1,925,285.95 
WIR OGUNGRs kao ADENA oh 652,425.88 390,022.68 61,994.25 38,361.85 
Net SOFHIRES cciias $21,122,121 59 $20,097,554.67 $1,723,858.51 $1,886,924.08 
Interest on debentures ....... 1,037,817.16 8,297.46 171,061.66 5,897.17 
si a l a aa 
Net to stock 34-635 cc0046 saaa $20,084,304.43 $20 089,257.21 $1,552,796.85 $1,881,026.91 
Dividends preferred stock .... 4,068,637.50 3,916,314.50 344,560.00 336,122.09 
Net to common stock and 
LERMECER sinaki ak $16,015,666.93  $16,172,942.71  $1,208,236.85 $1,544,903.01 
aaa a Cees a, S aAa 
Pebenture TUN Soo ce ea Riki aa n a AA a a a a a $ 683,907.68 
Contin rent TUNE 5:55 Erao eE E raa a aa DLE a OOS 577,440.42 
BLOC  SUSHIUS seresa a a ee a a a 4x aa A wee w es 1,607,720.74 
SUIS CONCEVE aor anan e Ea a E CORA R ROR 6,347,024.20 
SPAS cigs a ik 55,58 he a EON TES CAN EME SE SO COTES 31,260,846.75 
TOtal surplus ENG. TEBETVESD. orien bee Kew sis edecacdenies $40,476,939.79 
Number of times preferred 
dividend was earned ....... 4.94 5.13 
Per cent earned on average 
amount of common stock 
OUTSIANGINE wisi csccsanvorees 54.94% 60.90% ` 
Préforrod stock Outstanding <s:isiciso he Ob b030 54 eT ESS $72,458,600.36 
In handa of DUDIC rers cies DRESSES $70,139,212.16 
Owned. DY COMPANY oc ia dinaccinneecyeaas 2,319,388.20 
Common Stock OUtStOUUIAG seirene ca eewadenacnawesnass $36,788,451.31 
In Danda Ol DUDIE is ooh eke woo haee nae $32.427,005.67 
OWN6CO- OY COMPAN 5.0: c1isddes ii ateens es 3,361,445.64 


Series B 7% convertible debentures........ 


In. hands of public 


Series C 7% AE e debentures CAAT 
In WANS Of DUDHE oSniesisser eren evens 


$11,380,500.00 


$17.500.000.00 
$17,500.000.09 


_—s. .. . . — =s = + . 


WEEKLY COMPARISON CF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zei'er & Co., Rookery Bldg., Chicago. 


Public Utilities. 


Div. rate. Bid Bi 
Per cent. June 17. June 24. 


Adirondack Electric Power of Glens Falls, common........ er 6 15 15 
Adirondack Electric Power of Glens Falls, preferred........... 6 76 76 
American Gas & Electric of New York, common...........-. 10+extra 170 179 
American Gas & Electric of New York, preferred............... 6 42 41%, 
American Light & Traction of New York, common............ Ki 265 266 
American Light & Traction of New York. preferred........... 6 99 99 
American Power & Light of New York, common............. .. 4 72 72 
American Power & Light of New York, preferred............... 6 7 72 
American Public Utilities of Grand Rapids, common............ bs 10 10 
American Public Utilities of Grand Rapids, preferred........... 7 35 38 
American Telephone & Telegraph of New York ................ a 10614 10745 
American Water Works & Elec. of New York, common......... airs 5 le 
American Water Works & Elec. of New York. particip.. ..... 7 12 12 
American Water Works & Elec. of New York, first preferred... g 60 60 
Appalachian. Power, COMMON sse ei a aa NE EO 4 5 
Appalachian FOwWer DEGLOTEES 6 566 cities dcp he dab aE LT N es 7 12 15 
Citles Service of New YOrk,.. COMMON oss 6008 roaie iD ewes +extra 370 375 
Cities Bervice of. New York, PYGlerregiqscesisawsrivacestatiaa,, 6 79 79% 
Commonwealth: Ddison Of Chicago .<éo5c4skccanssedussusanwss = 8 111 112 
Comm. Power, Railway & Light of Jackson, common........... w 28 28 
Comm. Power, Railway & Light of Jackson. preferred.......... 6 64 64 
Federal Light & Traction of New York, common........... b iy, “We 11% 2 
Federal Light & Traction of New York, preferred............... Ki 47 48 
Titnois Northern Wtiiiies óf DIXON is ccengacae ss o8 ded 508 saeue ees 6 70 70 
Middle West Utilities of Chicago, common........ VEP 2--extra 36 3645 
Middle West Utilities of Chicago, preferred............ccccceces 62 60 
Northern States Power of Chicago, COMMON, 4 a6 o¢ cas soe een becca ; 72 7 
Northern States Power of Chicago, preferred..............0e: ex. div.7 90 90 
Pacific Gas & Electric of San Francisco, common............... a. f1% 65 
Pacific Gas & Electric of San Francisco, preferred.............. 6 88 88 
Public Service of Northern Illinois, Chicago, common........... 7 an 90 
Public Service of Northern Illinois, Chicago, preferred.......... 6 92 93 
Republic Railway & Light of Youngstown, common............ 4 li 17% 
Republic Railway & Light of Youngstown, preferred........... 6 5S AS 
Standard Gas & Flectric of Chicago, COMMOMDN.......cccsccevece Si 34 32 
Standard Gas & Electric of Chicago. preferred................. 6 46 46 
Tennessee Railway, Light & Power of Chattanooga, common.... 614 e 
Tennessee Railway, Light & Power of Chattanooga. preferred... 6 20 20 
United Light & Railways of Grand Rapids, common............ 4 49 49 
United Light & Railways of Grand Rapids, preferred........... 6 74 7 
Western Power of San Francisco, COMMON.........ccccccscsevcs Sa 22 22 
Western Union Telegraph of New York osccedick6ideeedacwiaas extra R938 91 
Industries. . 
Flectric Storage of Philadelphia, common .........ccccccscsccee §2 86 
General. Mettrie- of- SCnenectungy <3 x6 oka So was a E areas ORRE NA 1614% 162% 
Westinghouse Electric & Mfg. of Pittsburgh, common aie KGL 
Westinghouse Electric & Mfg. of Pittsburgh. 57 57 
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